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OBJECTIVES OF PREFERRED PRACTICE
PATTERN® GUIDELINES

As a service to its members and the public, the Hoae Academy of Ophthalmology has developed a&seri
of Preferred Practice Pattern® guidelines thantify characteristics and components of qualityeye care.
Appendix 1 describes the core criteria of qualitg eare.

The Preferred Practice Pattern® guidelines aredbasehe best available scientific data as inteeoréy
panels of knowledgeable health professionals. inesmstances, such as when results of carefullgwcied
clinical trials are available, the data are pattidy persuasive and provide clear guidance. Ieothstances,
the panels have to rely on their collective judgtreerd evaluation of available evidence.

These documentprovide guidance for the pattern of practice, not ér the care of a particular

individual. While they should generally meet the needs of rmpaséents, they cannot possibly best meet the
needs of all patients. Adherence to these PPPsatikknsure a successful outcome in every situafibese
practice patterns should not be deemed inclusial groper methods of care or exclusive of othethuds

of care reasonably directed at obtaining the le=stlts. It may be necessary to approach differatipts’
needs in different ways. The physician must makeuttimate judgment about the propriety of the adra
particular patient in light of all of the circumataes presented by that patient. The American Acgdgm
Ophthalmology is available to assist members inlvésg ethical dilemmas that arise in the course of
ophthalmic practice.

Preferred Practice Pattern® guidelines are not medial standards to be adhered to in all individual
situations. The Academy specifically disclaims any and alllligpfor injury or other damages of any kind,
from negligence or otherwise, for any and all ckitmat may arise out of the use of any recommenratr
other information contained herein.

References to certain drugs, instruments, and pttoglucts are made for illustrative purposes only are
not intended to constitute an endorsement of stigbh material may include information on applicasio
that are not considered community standard, ttiltctendications not included in approved U.S. &@md
Drug Administration (FDA) labeling, or that are apyed for use only in restricted research settiige.
FDA has stated that it is the responsibility of fingysician to determine the FDA status of each drug
device he or she wishes to use, and to use themaywfiropriate patient consent in compliance with
applicable law.

Innovation in medicine is essential to ensure thieré health of the American public, and the Acaglem
encourages the development of new diagnostic ardplkutic methods that will improve eye care. It is
essential to recognize that true medical excelléneehieved only when the patients’ needs aréafeamost
consideration.

All Preferred Practice Pattern® guidelines areeedd by their parent panel annually or earlier if
developments warrant and updated accordingly. Borerthat all PPPs are current, each is valid fggebs
from the approved by date unless superseded byisaae. Preferred Practice Pattern guidelines aneléd
by the Academy without commercial support. Authamsl reviewers of PPPs are volunteers and do not
receive any financial compensation for their cdmttions to the documents. The PPPs are externally
reviewed by experts and stakeholders, includingoorer representatives, before publication. The RiPPs
developed in compliance with the Council of MediSakcialty Societies’ Code for Interactions with
Companies. The Academy has Relationship with Ingliatocedures (available at www.aao.org/about-
preferred-practice-patterns) to comply with the €od

Appendix 2 contains the International StatistickSSification of Diseases and Related Health Proble
(ICD) codes for the disease entities that this B®Rrs. The intended users of the Retinal and Gyirhib
Artery Occlusions PPP are ophthalmologists.
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METHODS AND KEY TO RATINGS

Preferred Practice Pattern® guidelines should inécelly relevant and specific enough to providefus
information to practitioners. Where evidence existsupport a recommendation for care, the
recommendation should be given an explicit ratirag shows the strength of evidence. To accomisbet
aims, methods from the Scottish Intercollegiated8line Network (SIGN) and the Grading of
Recommendations Assessment, Development and Ewaiti@&RADE) group are used. GRADE is a
systematic approach to grading the strength ofdtad body of evidence that is available to support
recommendations on a specific clinical managenssuie. Organizations that have adopted GRADE include
SIGN, the World Health Organization, the Agency iftalthcare Research and Policy, and the American
College of Physicians.

¢ All studies used to form a recommendation for @aeegraded for strength of evidence individualhyd a
that grade is listed with the study citation.

+ To rate individual studies, a scale based on $liGNsed. The definitions and levels of evidenceate
individual studies are as follows:

[++ High-quality meta-analyses, systematic reviefveandomized controlled trials (RCTs), or
RCTs with a very low risk of bias

I+ Well-conducted meta-analyses, systematic revigfi®CTs, or RCTs with a low risk of bias
- Meta-analyses, systematic reviews of RCTs, ol ®®@ith a high risk of bias
I++ High-quality systematic reviews of case-cohtsocohort studies
High-quality case-control or cohort studies witheaty low risk of confounding or bias and a
high probability that the relationship is causal

I+ Well-conducted case-control or cohort studieghwa low risk of confounding or bias and a
moderate probability that the relationship is causa

- Case-control or cohort studies with a high rigkconfounding or bias and a significant risk that
the relationship is not causal

11 Nonanalytic studies (e.g., case reports, casies)

¢ Recommendations for care are formed based on tihedfdhe evidence. The body of evidence quality
ratings are defined by GRABERs follows:

Good quality Further research is very unlikely bawege our confidence in the estimate of
effect
Moderate quality Further research is likely to hamemportant impact on our confidence in the

estimate of effect and may change the estimate

Insufficient quality Further research is very likeéb have an important impact on our confidence in
the estimate of effect and is likely to changedhémate
Any estimate of effect is very uncertain

+ Key recommendations for care are defined by GRA&&Efollows:

Strong Used when the desirable effects of an intervertiearly outweigh the
recommendation undesirable effects or clearly do not
Discretionary Used when the trade-offs are less certain—eitheaulme of low-quality evidence
recommendation or because evidence suggests that desirable aeditatnle effects are closely
balanced
¢ The Highlighted Findings and Recommendations faeGaction lists points determined by the PPP
Panel to be of particular importance to vision guodlity of life outcomes.
¢ Allrecommendations for care in this PPP were ratgdg the system described above. Ratings are

embedded throughout the PPP main text in italics.
+ Literature searches were undertaken in April 2018 &une 2019 ithe PubMed databaseomplete
details of the literature search are availablewwaao.org/ppp.
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HIGHLIGHTED FINDINGS AND
RECOMMENDATIONS FOR CARE

An ophthalmic artery occlusion (OAO), central refiartery occlusion (CRAO), or, less commonly, a
branch retinal artery occlusion (BRAO) can be aisded with life-threatening conditions (e.g., cadot
occlusive or cardiac valve disease). In patients 80 years of age, one must additionally suspeat gell
arteritis (GCA) and should consider urgent systegoiticosteroid therapy when GCA is diagnosed oy ve

likely in an attempt to preserve or recover visiothe affected eye and preserve in the contrabese.

An OAO or retinal artery occlusion (RAO) occurriimga patient of any age should prompt a systemic
evaluation for carotid occlusive and thromboembdigease. Generally, this would be a workup for
vasculitis or hypercoagulablility in younger pateunder 50 years old) and an embolic workup dteol

patients (over 50 years old).

Acute, symptomatic OAO or CRAO from embolic etidkgshould prompt ammediatereferral to the
nearest stroke referral center for prompt assedsimeconsideration of an acute intervention. Thecise
timing of evaluation for patients with an asympteiméut newly diagnosed CRAO or BRAO is unclear,

though these patients still warrant a timely referr

In general, there are no proven treatments to seviie vision loss caused by CRAO, BRAO, or OAO.

In vascular occlusive disorders of the eye, themmniincreased risk for posterior and/or anteggnsent
neovascularization. Patients with greater ischeegaire closer and more frequent follow-up. Panggti
photocoagulation (PRP) treatment is recommendepdtents who develop iris or retinal

neovascularization.
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INTRODUCTION

The arterial circulation to the eye involves mangrithes. Any one of these branches may have ingpaire
flow that results from an obstruction. An emboldsfined as “a solid, liquid or gaseous mass catriethe
blood to a site distant from its origin,” can oatduthe vessel or lead to thrombus formation @dlood
clot). Inflammation of a retinal vessel wall, orseallitis, may also lead to an occlusion or thrombus
formation. In general, an obstruction of eithemghthalmic or retinal arteriole requires a carefudluation

for systemic diseases. Numerous studies have eghart association between symptomatic retinalyarter
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occlusion (RAO) and stroke"?

DISEASE DEFINITION

An ophthalmic artery occlusion (OAQ) is a partialcomplete obstruction of the ophthalmic artery
(branch of the internal carotid artery) and mayllemsevere ischemia of the affected globe and
associated ocular tissues. A central retinal aegjusion (CRAO) is a partial or complete
obstruction of the central retinal artery, aftdoianches off from the ophthalmic artery. A branch
retinal artery occlusion (BRAO) is a partial or qaete obstruction of any of the branch tributanés
the central retinal artery.Artertic retinal arterial occlusion (RAO) is cadsey giant cell arteritis

while most nonartertic RAO are commonly emboliofigin.

A CRAO is a rare condition that has an incidencapygroximately 1 per 100,000 in a U.S.
populatiort* or 7 to 10 per 100,000 in an entire Korean pofradver age 64° The incidence likely
increases with agé;>and the mean age at presentation in the Unitad<Sismthe early 60%.

CRAOs have also rarely been documented in chilff&nCRAO commonly leads to retinal ischemia

and subsequent retinal cell death.

CLINICAL FINDINGS CHARACTERISTIC OF RETINAL AND OPHTHALMIC ARTERY OCCLUSION

Patients presenting with a CRAO typically descalmidden, painless decrease in the visual acuity
and field of vision in one eye that occurs oveedqul of second’ In 1% to 2% of cases, there is a
bilateral occurrenc¥. The presenting visual acuity may vary widely, #mel patient may or may not
have readily visible fundus abnormalities. A deetinial whitening (i.e., from paracentral acute
middle maculopathy [PAMM] with an inner nuclear ¢ayof hyper-reflectivity may be noted initially
before progression to a more complete CRA®he classic appearance of retinal whitening and a
cherry red spot may be absent or very subtle ire#intly stages, depending largely on the timindhef t
examination relative to the onset of obstructioowdver, within several hours, the classic
appearance of retinal whitening with the associatesiry red spot on the foveal center is typical.
Retinal whitening is caused by opacification of sheollen, ischemic parafoveal nerve fiber layers.

The cherry red spot is seen because the foveacdrge of nerve fiber layers, transmits the ndrma
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coloration of the underlying, unaffected choroiande, the normally perfused tissues appear red

against the ischemic background of the nerve fioger.

Another key finding is the slow segmental bloodM]oeferred to as boxcar segmentation, that is
observed within the retinal arterioles and veinsxdar segmentation of blood in the retinal veingd an
arteries is best visualized by means of slit-langoriicroscopy of the posterior. Approximately 15%
to 25% of eyes will have a cilioretinal artery tipatrfuses a portion of the macula and, thus, s@ares
portion of the central visiol:*°In a CRAO, there are typically no intraretinal lerhages, and the
veins will have a normal caliber. This is in costrtp retinal vein occlusion, which is typified by

diffuse intraretinal hemorrhages and venous toityesid dilation.

In cases of CRAO, the presenting visual acuity pagent with an acute CRAO tends to be in the
range of 20/200 to counting-fingers, yet can bgasd as 20/20, depending on the presence of a
cilioretinal artery and the degree of obstructidthim the artery. In contrast, the presenting visua
acuity for an OAO is usually hand motions or worBeis poor visual acuity is due to the location of
the obstruction, which is proximal to the brancinpof the ciliary arteries that provide flow toeth
choroid and portions of the optic nerve. Ophthalreiinal artery occlusions and CRAOs will have a

relative afferent pupillary defect that is commenasel with the degree of ischemia.

Over time, an occluded artery will eventually oen begin to reperfuse the retina. However, the
visual acuity usually remains podrin vivo measurements of macular and nerve fiber layer tieisk

in RAO demonstrate that the inner retina thickengely, then subsequently thins from ischemia-
related atrophy, and the retinal vessels usuathaie attenuated in a process that appears to evolve
over months? In some cases, there is a progression from PAMMdoe complete inner retinal
hyper-reflectivity:®?*Iris neovascularization may develop in about 2G%ases of CRAO, and as
soon as one week, but typically within 30-60 ddglpwing a CRAO. The incidence or
neovascularization, and the rapidity of its oniselikely related to the level of overall oculardan

retinal ischemi&®

Cilioretinal artery occlusions may accompany a k&@metinal vein occlusion (CRVO). The

cilioretinal artery occlusion occurs as a resulinafeased intravascular retinal venous pressure
combined with the lower mean choroidal arterialspree relative to the mean retinal arterial pressur
In cilioretinal arteries, the arterial flow origites from the short posterior ciliary arteries ratian

from the central retinal artery. The lower intramalar arterial perfusion pressure in the cilioratin
artery is the result of multiple collateral flowarmels that are present within the choroidal
circulation. When the retinal venous circulatioméluded, flow through the cilioretinal artery is
more easily impeded as a result of higher outflesistance. Also, the ciliary circulation lacks the
autoregulatory mechanism of the retinal circulatizait compensates for changes in the intravascular

pressure. Instead, the choroidal circulation igd#r regulated by sympathetic innervatfdn.

The combination of a CRAO or BRAO with a CRVO isaat usually is an indicator of an active

systemic disease or it may occur in the setting @ftrobulbar hemorrhaggOther etiologies include

10
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autoimmune disordef§ malignancies, blood dyscrasias, leukemia, andriup&oracic inlet
lesions?” Patients with this combination of obstructionsl wénerally have both dilated and tortuous
veins, along with intraretinal hemorrhages in cagjion with broad areas of retinal ischemia,

infarction, poor visual function, a poor prognosiad a high risk (80%) of neovascular glaucéma.

Platelet-fibrin-cholesterol emboli (Hollenhorst giees) are common emboli responsible for RAOs.
Emboli can appear either within a vessel of similiber or at an arterial bifurcation. Commonly,
these plaques originate from the carotid artehieart valves, or the aortic arch. Rare calcifiethelin
may originate from calcified cardiac valves. Thegance of asymptomatic Hollenhorst plaques

should prompt a nonurgent workup for systemic atimatous disease.

Ophthalmic artery occlusions are usually locatexkipnal to both the branch point of the general
posterior ciliary arteries (choroidal supply) amhtral retinal artery (retinal supply). (See Figlire

In a patient with an OAO, the central retinal aytend ciliary arteries that supply blood flow t@th
choroid are obstructed, and vision is profoundfjueed. On funduscopic examination, a cherry red
spot may not be detected because both the charnditha retinal circulations are ischemic, withditt
vascular flow to the entire retina, including tleedal region. When the circulation of the opticcdis
involved, there may be optic disc edema. A fluoegs@angiogram will help demonstrate both retinal
vascular occlusion as well as broad areas of ctiaroionperfusion. A dark ring of both choroidal and
retinal nonperfusion may be seen surrounding thie oprve in OAO as well as lobular or triangular
areas of patchy choroidal nonperfusion (as is sggngiant cell arteritis [GCA]). The posterior ol

or peripheral areas of triangular ischemia, al$erred to as Amalric’s triangle, is a reflectiontbé

choroidal vascular flow distribution.

FIGURE 1. Fundus photographic montage of the left eye of a 44-year-old woman following an ipsilateral injection of synthetic
calcium hydroxylapatite gel into her lower eyelid for cosmetic purposes. Sudden loss of vision ensued to the level of no light
perception. An ophthalmic artery occlusion occurred from presumed retrograde flow of the injectable filler into the

11
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ophthalmic artery by way of anastomotic arteries in the orbit. The filler material is visible in the retinal circulation and
choroidal blood vessels.

(Courtesy of Kathryn Sun, MD, PhD, Thomas F. Essman, MD, and Brenda Schoenauer, CDOS. Adapted with permission from
the American Academy of Ophthalmology Basic and Clinical Science Course Subcommittee. Basic and Clinical Science Course.
Retina and Vitreous: Section 12, 2015-2016. San Francisco, CA: American Academy of Ophthalmology; 2015:135.)

PATIENT POPULATION

The incidence of RAOs increases with &y€he incidence patterns for CRAO and stroke arélaim

incidence increases with age (peaking near agar&pccurs more frequently in m&hn.

CLINICAL OBJECTIVES

*

*

Identify patients at risk for developing RAO

Reduce the risk of severe ocular consequences figritper vision loss, neovascular glaucoma) or
systemic conditions (e.g., cerebral and myocaidfatction)

Optimize RAO risk factors, including smoking cessat systemic blood pressure, and diabetes as
well as other systemic risk factors (e.g., hyp@tkmia and cardiovascular disease)

Monitor for signs of retinal or anterior segmeng@genesis that lead to further complications,
such as vitreous hemorrhage or neovascular glaucoma

Provide or refer for visual rehabilitation servisgisen a patient has visual impairment from the

disease

BACKGROUND

INCIDENCE AND PREVALENCE

According to U.S. epidemiologic data from OlmsteaLiBty, Minnesota, the incidence of developing

a CRAO is approximately 1 per 100,08Gimilarly, the incidence reported from Korea wa®¥0

cases per 100,000 among individuals aged 65 t@88syincreasing with ade.

Branch retinal artery occlusions are also uncomrioan Australian study of 3654 subjects over 49

years of age screened by means of a detailed eyerieation, asymptomatic retinal emboli were

present in about 1.4% of the population (95% canfik interval [Cl] = 1.0-1.8), increasing with

age® In the 10-year follow-up of this cohort from thé&uB Mountains Eye Study, the incidence of

retinal emboli increased to a 3% risk in the 1982y&ar survivors: Age was the key risk factor and

there was not a significant gender predilection.

RISK FACTORS

Cigarette smoking, hypertension, body mass indigk, erum lipid levels, diabetes, coagulopathy

and cardiac disease, including atrial fibrillatia@ all important modifiable risk factors assodlate

with retinal embol

P,325,9,33-35
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NATURAL HISTORY

Central RAOs are commonly due to vascular embdigtraction. One study reviewed a large number
of ocular vascular occlusive cases and describedngadegrees of recovery resulting from the
inclusion of treatment for cases of giant cell @iite®® The reported recovery rate is in contrast to the
rate of less than 10% for nonarteritic CRAO paseamho experienced any meaningful recovery of

vision®’

RATIONALE FOR TREATMENT

A careful systemic evaluation for any underlyingaidider(s) should guide therapy. Specifically,
causes of vasculitis, such as GCA, represent athalphologic emergency. GCA typically affects
Caucasians over 50 years of age with clinical figdiof optic disc swelling, CRAO, and absence of
emboli. Often, there is history of temporal tendss) jaw claudication, weight loss, proximal
myalgia, or fever. C-reactive protein (CRP) andigithrocyte sedimentation rate (ESR) are typically
elevated. In cases of GCA, prompt initiation ofteysic corticosteroid therapy is critical to prevent

vision loss in the fellow eye or vascular occlus@sewheré®*

Acute, symptomatic OAO, CRAO, and BRAO represegeuat ophthalmic conditions and require
prompt evaluation. Such occlusions may represeithportant clinical indicator of an embolic,
inflammatory, infectious, or other process that meguire a systemic medical evaluation that is both
urgent and targeted to the patient’s presentatioinaedical history. In most cases of CRAO, a
prompt referral to a stroke center for a medicalleation is recommended because the risk of
ischemic stroke is high during the first 1 to 4 w&eanging from 3 - 6% in two studi&s> The
incidence of concurrent stroke has been found ®0b24% in two retrospective studigg’ One of
these studies identified via diffusion weighted metiz resonance imaging, but not brain computed
tomography, acute cortical lesions in subjects iedagithin 7 days of ocular presentatioh12
consecutive patients with acute RAO (either wittngient or fixed symptoms) were evaluated
prospectively in a single center, and all underWwdRi brain acutely (within 24 hours) The majority
(77/112) had CRAO or BRAO confirmed by ophthalmatogxam. Silent brain infarction, as
evidenced by DWI abnormalities, was present in I%RAO and 25% of BRAO subjects. This
rate is similar to what is seen in patients withaanosis or cerebral hemispheric TIA in other stedie

Thus, a recommendation for urgent workup is wagmafft

The rationale for acute management of an RAO ig kited. Current evidence for effective
interventional treatment for the ocular conditiother than corticosteroids for GCA, is controvdrsia
and limited to level Il data. Thrombolytic or intentional treatments that attempted to preserve or
recover vision in CRAO or BRAO have never been proto be effectivé®** The use of hyperbaric
oxygen therapy (100% oxygen over 9 hours) has dstraied efficacy over observation alone in

several small randomized tridfs.
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At present, only one-third of ophthalmologists sfan patients with incident CRAO to an emergency
department for immediate evaluati®rGrowing evidence recommends that acute RAO (symgto
within 24 hours) be treated as a medical emergandybe referred immediately to an emergency
department or stroke center facility for neurol@gievaluation because of the increased risk ofraknt
nervous system strok&3 Up to 24% of these patients have concurrent cevalscular accident on
diffusion weighted MRE“%*?Additionally, a new significant systemic cardiowakar condition
(typically clinically significant carotid stenosig) discovered in up to 70% of patients with
symptomatic CRAG.A patient with symptomatic RAO should be referfedan urgent evaluation
within 1 week’s onset because the risk of strok@giest within the first 7 days and remains eledat
for 30 days'>*’ Silent brain infarction is a frequent finding inselected patients with acute
BRAO/CRAO or amaurosis fugax, and these silentratfans bear a high risk for future stroke. These

patients should undergo prompt referral to a staser’’

Panretinal photocoagulation (PRP) with or withonti-gascular endothelial growth factor (anti-
VEGF) therapy is recommended for patients who agviis or retinal neovascularizatiéh.

Although PRP will not improve the visual acuityfald of vision, it will likely decrease VEGF
production and subsequent progression to iris remarization and neovascular glaucoma. In acute
cases, the provider may elect to initiate treatmgtit an intravitreal anti-VEGF agent (off-label

indication) to supplement or to help facilitate PiREatment?®

CARE PROCESS

PATIENT OUTCOME CRITERIA

Patient outcome criteria include the following:

¢ Improvement or stabilization of visual function

¢ Improvement or stabilization of vision-related qtyadf life

¢ Reduction of the risk of severe consequences (arther vision loss, neovascular glaucoma) or
cerebral and myocardial infarction

< Identification of life-threatening conditions (e.GCA, carotid occlusive or cardiac valve disease)

¢ Encouragement to cease smoking

+ Identification or optimization of control of chransystemic diseases (e.g., diabetes, hypertension,
lipid disorders)

¢ Establishment of effective communication with tlaient’s primary care physician about the

status of the retinal disease and its relatiorystesnic disease

DIAGNOSIS

The initial examination of a patient includes alpacts of a comprehensive medical eye evaluation,

with particular attention to those aspects relevametinal vascular disease.

14
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The investigation should begin with a careful mathdistory, including any known systemic disease,
combined with a careful review of systems for entbdisease (e.g., transient ischemic symptoms,
lateralizing weakness, paresthesias). Also, a gbnéftory should help the clinician direct the
evaluation. Documenting the patient’s demographingerlying systemic disease, as well as social
(e.g., smoking) and family history are importantphrticular, the ophthalmologist needs to recogniz
symptoms associated with GCA (e.g., vision losadaehes, scalp tenderness, malaise, fatigue,
temporal tenderness, jaw claudication, weaknessy féliplopia, history of polymyalgia rheumatica),
especially in patients over age 50. An immediaggheocyte sedimentation rate, C-reactive protein,

and complete blood count with platefétshould be obtained from a patient with GCA symmom?

Patients with GCA who are also diabetic should loaitored carefully in this situation since systemic
corticosteroid treatment may destabilize glucosgroh Once a diagnosis of an acute, symptomatic
CRAO, BRAO, or OAO has been made, the ophthalmstagdiould refer to a stroke center

[www.strokecenter.org/trials/centers] when onavailable for prompt systemic evaluation of the

patient (see Management section). The goals ar@laydirst, to search for potential associated
systemic disease(s) and, second, to determinefigpdigiwhether the patient is at risk for a
subsequent stroke or myocardial infarction. An eyaecy department is the next option for an urgent
evaluation, with clear instructions that the patiess experienced an eye “stroke.” An expedited
workup offers the best opportunity to evaluateeassand manage the risk for cerebral stroke or
myocardial infarction. A central nervous systenaiofion is defined as brain, spinal cord, or rdtina
cell death attributable to ischemia, based on rgattmlogical neuroimaging and/or clinical evidence
of permanent injury? At present, there is no conclusive evidence tppstt referring asymptomatic

patients who have a BRAO for an expedited strokekum

Experts appointed by the American Heart Associatioggest that for patients presenting with
symptomatic RAO a critical initial systemic evalioat be performed at the nearest acute stroke-ready
hospital or stroke centétIn general, older individuals presenting with ah@should also be
evaluated for atheromatous and embolic vasculalogiies. Patients 50 years or older should undergo
a workup for embolic sourc&3ln the absence of a clear etiology such as an ke workup

should include an evaluation for antiphospholigidibodies and other hematologic diatheses, and
autoimmune or other hypercoagulable statesr example, Susac syndrome should be considered i
younger patients presenting with multiple or reentrBRAOs®° This syndrome has a triad of hearing
loss (usually low frequency), central nervous systesions (especially of the corpus callosum), and
BRAOSs. The clinician should also inquire about $igns or symptoms of vascular compromise

associated with a carotid dissection (e.g., nedlaae pain following recent trauma).

Poor choroidal circulation on fluorescein angiodnapr Indocyanine Green Angiography is
suggestive of OAO. A major ophthalmic arterial obstion may represent the initial manifestation of
a systemic or embolic process that may subsequientiyve the central nervous system or other
organ system$>’ Stroke risk associated with newly diagnosed OARAO, or BRAO may be as

high as 2594:113%47
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An initial history for retinal and ophthalmic arjencclusion should consider the following

elements:

& Duration of vision loss

¢ Symptoms of GCA (e.g., vision loss, headachespdealderness, malaise, fatigue,
temporal tenderness, jaw claudication, weaknessy fenyalgia, and diplopia)

¢ Medications

o Family history of cardiovascular disease, diabetgstemic hypertension, or
hyperlipidemia

¢ Medical history (e.g., systemic hypertension, diabehyperlipidemia, cardiovascular
disease, hemoglobinopathy, and polymyalgia rhewagtir drug history (e.g., cocaine)

¢ Ocular history (e.g., trauma, other eye diseasgdaoinjections, surgery)

¢ Social history (e.g., smoking)

Examination

The initial examination should include the followielements:

L 4

L 4

Visual acuity
Slit-lamp biomicroscopy
Intraocular pressure

Gonioscopy when neovascularization of the irisre&spnt or suspected, or when the

intraocular pressure is elevated. Neovascularigatfdahe iris or the anterior chamber angle

is best recognized prior to dilation, can rarelysben in an acute arterial occlusion, and can

occur up to 4 months later.
Relative afferent pupil defect assessment

Fundoscopy:

¢ Slit-lamp biomicroscopy of the posterior pole

¢ Examination of the peripheral retina using indireehthalmoscopy through a dilated
pupil. This is necessary to assess for the follgvieatures that are often associated
with severe vision loss:
= Retinal hemorrhages
=  Cotton wool spots
= Retinal emboli
= Retinal vascular “boxcarring”

= Optic disc neovascularization and/or neovasculaorglsewhere
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Diagnostic Tests

A number of tests ancillary to the clinical exantioa may be considered, but they should not
delay transfer to a stroke center in cases of aootearteritic RAO. The most common tests

include the following:

¢ Color and red-free fundus photography
¢ OCT

¢ Fluorescein angiography

¢ Indocyanine green angiography

¢ Ultrasonography in the setting of significant mealpecity (to rule out other acute causes

of vision loss such as retinal detachment)

Color Fundus Photography

Fundus photography is useful for documenting tivesty of the retinal findings, vascular
caliber, retinal hemorrhages, the presence andactaaistics of intravascular emboli, and the

presence of any new vessels in the retina or heawotic disc.

Optical Coherence Tomography

Optical coherence tomography provides high-resmfuitinaging of the retinal anatomy and
thickness and of the vitreoretinal interface, drdktects other forms of macular disease in
patients with RAO. In acute RAO, the first sign nieyPAMM. Thickening and increased

inner retinal reflectivity may be present, followleyl inner retinal thinning in chronic RAS.

Fluorescein and Indocyanine Green Angiography

Fluorescein or indocyanine green (ICG) angiograply help demonstrate alterations in the
arterial and choroidal flow patterns that may idewelays in flow and ischemia, and also
document the extent of retinal vasculature involgatThe ICG angiogram may be more
useful for visualizing choroidal circulation, esfaly in a patient with GCA. The infrared
absorption and emission characteristics of the #i@&enable deeper imaging that may be
blocked on fluorescein angiography. The fluoresegigiogram helps to differentiate the origin

and extent, especially of the RAO(s).

Although fluorescein angiography remains a valuatde for physicians who diagnose and
treat patients with retinal vascular disease, theegootential risks associated with the
procedure. Severe medical complications may odeclyding death, which has been reported
in approximately 1 per 200,000 patiefit§luorescein dye crosses the placenta into the feta

circulation®® yet detrimental effects of fluorescein dye ontagehave not been documented.
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Ultrasonography

Ultrasonography may be helpful to assess the anatstatus of the retina in the presence of a

significant vitreous hemorrhage or other media @pac

MANAGEMENT

Acute, symptomatic, posterior segment arterial wgions represent an emergent ophthalmic
conditior?® and require prompt evaluation. They may be pastiomplete, depending on whether
there is evidence of blood flo% These vascular occlusions may represent an impiariiaical
indicator of a more severe systemic disorder amémbolic, inflammatory, infectious, or other
process that may require a systemic medical evatutitat is both urgent and targeted to the patient
as well as to his or her presentation and medistbty. Immediate referral to a stroke center for a
medical evaluation is advised. If a stroke cergarat available, an emergency room is the next

option.

In general, there are no proven therapies or trewisrfor symptomatic artery occlusions. There are
case reports, small case series, and uncontrdliddes that suggest that several potential
interventions may be helpful. However, there ardewvel | data to support any single specific thgrap
Initial treatment of an acute CRAO may include tdigmassage, anterior chamber paracentesis,
vasodilation, breathing into a paper bag, carbdbjerapy, topical pressure-lowering therapies, or
hyperbaric chambers. None of these interventiossleanonstrated significant benefit when
compared to with the natural history of the disordie fact, recent metanalysis suggests that eyes
receiving conservative therapy do worse than ctmtfoMore aggressive treatments, such as
thrombolysis or transluminal neodymium yttrium-alaom-garnet (Nd: YAG) laser embolysis, have
associated risks and cannot be currently recomnaeimdde absence of strong evidence-based

data®4%®

Both intra-arterial and intravenous thrombolytiesé been investigat@d°® However, there remains
strong controversy about the best managementgyalbere are meaningful limitations to
establishing a reliable study design for suchdriespecially given the complexity in disease \deis
and timing for intervention. Also, the low incidenof symptomatic arterial occlusions, especially
within optimal time constraints, limits enrollmeuit patients for interventional studies. The need fo
systemic testing and prompt intervention creatgenty and severely limits the study desigAt

this point, there is insufficient evidence to supputra-arterial antifibrinolytic therapy for CRA

Physicians who manage a cilioretinal artery ocolushould first consider GCA in patients over 50
years of age. Alternatively, if there is an embadhwolved with the cilioretinal circulation, a sgshic
evaluation similar to that for a CRAO should beiated.

The patient with concomitant retinal artery andhwetclusions should be followed for the

development of anterior segment neovasculariz&fion.
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When ocular neovascularization is present, prorj® B indicated. The off-label use of intravitreal
anti-VEGF agents may be helpful to optimize viszation when hyphemia or vitreous hemorrhage
are present limiting visibility for PRP, and to rimmze treatment-related complications such as
macular edema that may follow complete PRP. Oféllanti-VEGF injections may help facilitate the
laser application. When a vitreous hemorrhageéasent that limits the view for laser application,

temporizing anti-VEGF injections may be considdvetbre pars plana vitrectomy.

As with a CRAO, multiple treatments for BRAO hawexh proposed; however, there are currently
insufficient data to demonstrate any conclusiveefienfrom intervention beyond the natural history
of the diseas® When presented with an asymptomatic BRAO, the fimysbrtant approach for the
clinician is to conduct a systemic evaluation thatudes a careful medical history and an assessmen

for systemic disease, preferably in conjunctiorhvfite patient’s internist.

For symptomatic carotid disease with more than% ¢@rotid artery occlusion, an endarterectomy
has demonstrated a better outcome than medicalpyef®">When the carotid occlusion is between
50% and 70%, the value of endarterectomy is legainé’® The role of imaging for active carotid

disease and subsequent therapy is currently eplvin

In general, antiplatelet and statin therapies aplply to the vast majority of affected patientsrdiid

surgery will apply to less than 30% of patietits’"

Medical and Surgical Management

Panretinal photocoagulation is occasionally reqLineRAO and may be postponed until
neovascularization is detected. However, in thegmee of anterior segment
neovascularization, and especially when neovasglagaicoma occurs, prompt laser PRP or
anti-VEGF therapy with prompt or delayed PRP shdndgerformed.

Follow-up Evaluation

The follow-up evaluation includes a history andrakzation.

History
A follow-up history should include changes in tioldwing:
¢ Symptoms (e.g., change in vision, visual field |g=sn)

¢ Systemic condition (e.g., elevated blood pressystemic arterial hypertension,

hypercholesterolemia, hyperglycemia/diabetes)

Examination
& Visual acuity”
« Slit-lamp biomicroscopy with iris examinatitn

+ Intraocular pressure
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¢ Undilated gonioscopy for iris neovascularizatiospecially when the intraocular pressure

is elevate®
+ Biomicroscopic examination of the posterior poleaflilation of the pupif§
« Peripheral retina and vitreous examination, whelicated’
¢ OCT imaging, when appropriate

¢ Fluorescein angiography

PROVIDER AND SETTING

Although the ophthalmologist will perform most dktexamination and all ocular surgery, trained
individuals under the ophthalmologist’s superviséom review may perform certain aspects of data
collection, such as imaging. Because diabetes@ranon contributor to RAO, the ophthalmologist
caring for patients with this condition may wishitecome familiar with the Diabetic Retinopathy
PPP’

COUNSELING AND REFERRAL

A patient with an asymptomatic BRAO could be refdrto a primary care physician for evaluation
and management of relevant systemic condition(siitéy symptomatic patients with RAO or GCA
should immediately be referred to a cardiologisteegency room, or stroke center at presentation.
Examination results should be communicated prontptthe physician(s) managing the patient. An
Eye MD Examination Report Form is available frora thmerican Academy of Ophthalmoloffy.
Because many of the recommendations are basethitedidata, additional research on treatment of

acute ischemic stroReand RAO is needed.

Many patients with RAO or OAO will lose substanti&ion despite various treatment options.
Patients who fail to respond and those for whorth&rrtreatment is unavailable should be provided
with proper professional support and considereddtarrals for counseling, vision rehabilitatiom, o
social services as appropri&téRatients with functionally limiting postoperativisual impairment
should be considered for referral for vision relitdtion and social servicés®?More information on

vision rehabilitation, including materials for patits, is available at www.aao.org/smart-sight-low-

vision. .
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APPENDIX 1. QUALITY OF OPHTHALMIC CARE
CORE CRITERIA

Providing quality care
is the physician's foremost ethical obligation, and
the basis of public trust in physicians.

AMA Board of Trustees, 1986

Quality ophthalmic care is provided in a manner waitti the skill that is consistent with the begdeiests of
the patient. The discussion that follows charazésrthe core elements of such care.

The ophthalmologist is first and foremost a physiciAs such, the ophthalmologist demonstrates
compassion and concern for the individual, andzesl the science and art of medicine to help atevi
patient fear and suffering. The ophthalmologistvet to develop and maintain clinical skills at thighest
feasible level, consistent with the needs of pédiethrough training and continuing education. The
ophthalmologist evaluates those skills and medioalvledge in relation to the needs of the patiet a
responds accordingly. The ophthalmologist also esssthat needy patients receive necessary cardlgios
through referral to appropriate persons and faeslithat will provide such care, and he or she stpp
activities that promote health and prevent diseaskdisability.

The ophthalmologist recognizes that disease plpatsnts in a disadvantaged, dependent state. The
ophthalmologist respects the dignity and integoitis or her patients, and does not exploit their
vulnerability.

Quality ophthalmic care has the following optimttiutes, among others.

+ The essence of quality care is a meaningful pestrg relationship between patient and physicidre T
ophthalmologist strives to communicate effectivsith his or her patients, listening carefully t@ith
needs and concerns. In turn, the ophthalmologistaeés his or her patients about the nature and
prognosis of their condition and about proper goprapriate therapeutic modalities. This is to easur
their meaningful participation (appropriate to thanique physical, intellectual and emotional state
decisions affecting their management and carenpsave their motivation and compliance with the
agreed plan of treatment, and to help alleviate fears and concerns.

+ The ophthalmologist uses his or her best judgrimeahoosing and timing appropriate diagnostic and
therapeutic modalities as well as the frequenavaluation and follow-up, with due regard to the
urgency and nature of the patient's condition arique needs and desires.

« The ophthalmologist carries out only those procesiior which he or she is adequately trained,
experienced and competent, or, when necessarssisted by someone who is, depending on the urgency
of the problem and availability and accessibilifyatiernative providers.

« Patients are assured access to, and continuityeefied and appropriate ophthalmic care, whictbean
described as follows.

+ The ophthalmologist treats patients with due régartimeliness, appropriateness, and his or her ow
ability to provide such care.

+ The operating ophthalmologist makes adequate givior appropriate pre- and postoperative patient
care.

+ When the ophthalmologist is unavailable for hiser patient, he or she provides appropriate atern
ophthalmic care, with adequate mechanisms for imiiog patients of the existence of such care and
procedures for obtaining it.

+ The ophthalmologist refers patients to other oalmiologists and eye care providers based on the
timeliness and appropriateness of such referralp#tient's needs, the competence and qualification
of the person to whom the referral is made, anésscand availability.

+ The ophthalmologist seeks appropriate consultatitim due regard to the nature of the ocular oepth
medical or surgical problem. Consultants are suggefer their skill, competence, and accessibility.
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They receive as complete and accurate an accouwsttiiig problem as necessary to provide efficient
and effective advice or intervention, and in tueepond in an adequate and timely manner.

+ The ophthalmologist maintains complete and aceuradical records.

+ On appropriate request, the ophthalmologist presvia full and accurate rendering of the patient's
records in his or her possession.

+ The ophthalmologist reviews the results of coridhs and laboratory tests in a timely and effecti
manner and takes appropriate actions.

+ The ophthalmologist and those who assist in piogidare identify themselves and their profession.

+ For patients whose conditions fail to respondéatinent and for whom further treatment is
unavailable, the ophthalmologist provides propefgssional support, counseling, rehabilitative and
social services, and referral as appropriate andsaible.

+ Prior to therapeutic or invasive diagnostic praged, the ophthalmologist becomes appropriately
conversant with the patient's condition by collegtpertinent historical information and performing
relevant preoperative examinations. Additionally,dr she enables the patient to reach a fully méar
decision by providing an accurate and truthful erpltion of the diagnosis; the nature, purposesfisk
benefits, and probability of success of the progdseatment and of alternative treatment; andigles r
and benefits of no treatment.

+ The ophthalmologist adopts new technology (emgsl devices, surgical technigues) in judicious
fashion, appropriate to the cost and potential fieredative to existing alternatives and to its
demonstrated safety and efficacy.

« The ophthalmologist enhances the quality of carerhshe provides by periodically reviewing and
assessing his or her personal performance inaalédi established standards, and by revising eriayf
his or her practices and techniques appropriately.

+ The ophthalmologist improves ophthalmic care by emmicating to colleagues, through appropriate
professional channels, knowledge gained througticeli research and practice. This includes alerting
colleagues of instances of unusual or unexpected td complications and problems related to new
drugs, devices or procedures.

« The ophthalmologist provides care in suitably st@afind equipped facilities adequate to deal with
potential ocular and systemic complications reggiimmediate attention.

+ The ophthalmologist also provides ophthalmic cara manner that is cost effective without unacdgpta
compromising accepted standards of quality.

Reviewed by: Council
Approved by: Board of Trustees
October 12, 1988

2" Printing: January 1991
3 Printing: August 2001
4" Printing: July 2005
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APPENDIX 2. INTERNATIONAL STATISTICAL
CLASSIFICATION OF DISEASES AND RELATED
HEALTH PROBLEMS (ICD) CODES

Retinal arterial occlusion, which include entitiegh the following ICD-10 classifications:

ICD-10 CM

Central retinal artery occlusion H34.11
H34.12
H34.13

Arterial branch occlusion H34.231
H34.232
H34.233

Partial retinal artery occlusion H34.211
H34.212
H34.213

Transient retinal artery occlusion H34.01
H34.02
H34.03

ICD = International Classification of Diseases; CM = Clinical Modification used in the United States

Additional information:

¢ For bilateral sites, the final character of the codes in the ICD-10 CM indicates laterality. If no bilateral code is provided and the
condition is bilateral, separate codes for both the left and right side should be assigned. Unspecified codes should be used only
when there is no other code option available.

¢ When the diagnosis code specifies laterality, regardless of which digit it is found in (i.e., 4t digit, 5t digit, or 6" digit):

e Rightisalways 1
e Leftis always 2
e Bilateral is always 3
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LITERATURE SEARCHES FOR THIS PPP

Literature searches of the PubMed and Cochrandaksta were conducted in April 2018; the search
strategies are provided at www.aao.org/ppp. Spelaifited update searches were conducted after 20bh@.

(retinal artery occlusion/pathology[majr] OR refimatery occlusion/physiology[majr] OR
retinal artery occlusion/physiopathology[majr])

(retinal artery occlusion/surgery[mh] OR retinakay occlusion/therapy[mh] OR retinal
artery occlusion/drug therapy[mh])

(retinal artery occlusion/diagnosis[MeSH Major Tapi

(("retinal artery occlusion"[MeSH Major Topic] ORetinal artery occlusion”[tiab]) AND
(risk[tiab] OR risk factors[mh])) OR Retinal Arte@cclusion/complications[mh]

retinal artery occlusion[majr] AND (Cost-Benefit Alysisimh] OR Cost of lllness[mh] OR
economics[MeSH Terms] OR cost[All Fields] OR cost{§H Terms])

RELATED ACADEMY MATERIALS

Basic and Clinical Science Course
Retina and Vitreous (Section 12, 2019-2020)

Focal Points
Retinal Arterial Occlusions (2010)

Patient Education
Face-Down Recovery After Retinal Surgery Broch@@1¢)
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Preferred Practice Pattern® Guidelines — Free dowmlad available at www.aao.org/ppp.
Comprehensive Adult Medical Eye Evaluation (2015)
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at 866.561.8558 (U.S. only) or 415.561.8540 or waag.org/store.
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