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INITIAL PRESENTATION
Chief Complaint
Blurred vision of the right eye with constriction of visual field

History of Present Illness
A 61-year-old woman presented for evaluation of sudden onset blurry vision of the right eye, with associated
complete loss of the right inferior visual field. The patient stated that the sudden vision loss occurred while she
was taking a shower. She could not recall any preceding events leading up to the acute vision loss or any similar
events in the past. She denied diﬀiculty walking or standing; however, her husband stated that she appeared
unsteady while walking. She denied headaches, neck pain, weakness, or numbness. She initially presented to
her local emergency room where she was first evaluated by neurology and emergently worked-up for a possible
stroke. CT angiogram of the head and brain revealed findings concerning for a right vertebral artery obstruction
and she was transferred to the University of Iowa Hospitals and Clinics (UIHC) for further evaluation. Upon
arrival to UIHC, the patient underwent an MRA of the head and neck with and without contrast, which
demonstrated 70% stenosis of the right internal carotid, and less than 50% stenosis of the le internal carotid.
Given the presence of reported right inferior hemianopia with significant carotid stenosis, evaluation by
ophthalmology was requested.

Past Ocular History

Search

Hyperopia
Presbyopia

Past Medical History
Transient ischemic attack
Squamous cell carcinoma of the throat
Type 2 diabetes mellitus
Migraine headaches
Anxiety/depression
Snoring but no diagnosis of obstructive sleep apnea

Past Surgical History
Le tonsillectomy
External beam radiation of the throat
Various neck/spine surgeries including a C5-C6 fusion three-layer laminectomy
Caesarean section
Appendectomy
Cholecystectomy

Medications
Artificial tears
Alprazolam
Buspirone
Cetirizine
Furosemide
Metformin
Omeprazole
Spironolactone
Sumatriptan
Tramadol

Allergies
Sulfa drugs (hives)
Trazadone (hives)

Family History
Mother – glaucoma
Grandfather – blind in one eye, unknown cause

Social History
Former 2 packs/day cigarette smoker x 35 years, quit 12 years ago
Former heavy alcohol use; no longer drinks

Review of Systems
Negative unless otherwise noted in the history of present illness or above.

OCULAR EXAMINATION
Visual Acuity with Correction (Snellen)
Right eye (OD): 20/20-2
Le eye (OS): 20/20-1

Ocular Motility/Alignment
Full versions in both eyes (OU)

Intraocular Pressure (by Tonopen)
OD: 20 mmHg
OS: 20 mmHg

Pupils
OD: 3 mm in dark, 2.5 mm in light, 0.3 log unit relative aﬀerent pupillary defect (RAPD)
OS: 3 mm in dark, 2 mm in light, no RAPD

Confrontational Visual Fields (count fingers)
OD: near total inferior nasal deficit that respects the horizontal midline
OS: normal

External
OU: Normal

Slit lamp exam
Lids/lashes: Normal OU
Conjunctiva/sclera: Clear and quiet OU
Cornea: Clear OU
Anterior Chamber: Deep and quiet OU
Iris: Normal architecture OU
Lens: Trace nuclear and cortical cataract OU

Dilated fundus examination (DFE)
Vitreous: Normal OU
Disc:
OD: Embolus visible at the nerve lodged within a branch of the superior arcade
OS: Normal
Cup-to-disc: 0.65 OU

Macula: Normal OU
Vessels:
OD: Attenuation of branch retinal artery superiorly with embolus present at branch site
OS: Normal
Periphery: Retinal edema in an arcuate pattern along the superior arcade

Diﬀerential Diagnosis
Branch retinal artery occlusion (BRAO)
Central retina artery occlusion (CRAO)
Arteritic anterior ischemic optic neuropathy (AAION)
Non-arteritic anterior ischemic optic neuropathy (NAION)
Acute retinal necrosis

Additional Testing

Vascular Carotid Duplex Ultrasound
Calcified right and le internal and external carotid arteries. Right and le internal carotid arteries 1-49%
stenosis, right and le external carotid arteries <50% stenosis

Fundus Photography

(../cases-i/case293/color-fundus-OD-LRG.jpg)
Figure 1: Color fundus photography of the right eye (left panel) demonstrates a large cup-to-disc ratio of 0.6
with associated peripapillary atrophy and a Hollenhorst plaque lodged within a branch point of the superior
arcade. Diffuse retinal whitening can be seen extending along the superior arcade. The Hollenhorst plaque is
better appreciated in the inset. Color fundus photography of the left eye (right side image) demonstrates a
symmetric enlarged cup-to-disc ratio of 0.6 and peripapillary atrophy. No embolus of the left eye is identified.

Humphrey Visual Field Testing
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Figure 2: Visual field testing in both eyes demonstrated poor testing reliability. The right eye visual field (right
panel) demonstrates an inferior defect that extends in an arcuate pattern originating from the optic disc. The
defect is greatest nasally and respects the horizontal meridian. The left eye (left panel) demonstrates nonspecific changes.

Optical Coherence Tomography (OCT)
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Figure 3: OCT of the right eye (left panel) is significant for diffuse inner retinal thickening extending along the
superior arcade. The macula is otherwise normal. OCT of the left eye (right panel) is normal.

Diagnosis
Branch retinal artery occlusion of the right eye

CLINICAL COURSE

No acute ophthalmic intervention was initiated because symptom onset occurred >18 hours prior to evaluation.
The patient was started on aspirin 81mg, clopidogrel, and atorvastatin therapy for the secondary prevention of
stroke. Though clopidogrel was recommended, the patient voiced concerned about the bleeding risk associated
with dual anti-platelet therapy and was only intermittently compliant before ultimately self-discontinuing. She
was evaluated by interventional neurology who recommend the patient be scheduled for a stent assisted
angioplasty.

DISCUSSION
Introduction
Retinal artery occlusion occurs when an artery in the retina is blocked, most commonly due to emboli. Occlusion
of the central retinal artery (CRAO), a branch of the central retinal artery (BRAO), or the cilioretinal artery
(CLRAO) may occur. The sensitive neural tissue of the retina is highly dependent on adequate blood flow;
therefore occlusion of one of these arteries can have profound visual eﬀects resulting in transiet or permanent
visual field loss [1, 2].

Epidemiology/Etiology
CRAO and BRAO are rare entities. The incidence of CRAO is between 1-2 persons per 100,000 per year [3] while
the incidence of BRAO is closer to 5 per 100,000 persons per year [2]. Retinal artery occlusion can occur in
patients of all ages, but is more common in older adults. Some causes, such as thrombophilia, are more o en
seen in younger adults [4, 5].
Risk factors for embolic BRAOs are similar to risk factors for cardiovascular disease. Diabetes mellitus,
hyperlipidemia, hypertension, coronary artery disease, tobacco use, history of cerebral vascular accidents, and
family history of vascular disease all pose significant risk in the development of CRAO and/or BRAO. Less
common risk factors include: sickle cell disease, myeloproliferative disorders, antiphospholipid antibody
syndrome, hypercoagulable states, IV drug use, and oral contraceptive use [4, 5].

Pathophysiology
The central retinal artery and/or the cilioretinal artery (present in 20-25% of eyes) supply the retina. The internal
carotid artery gives rise to the central retinal artery which branch at the optic nerve head into the superior and
inferior arcades while the cilioretinal artery originates from the posterior ciliary artery.
BRAO results in decreased perfusion to the retina resulting in retinal ischemia, which leads to necrosis of the
inner layers of the retina and consequent loss of vision [6]. The severity of retinal damage is associated with
elapsed time of occlusion and the area of retina aﬀected. Primate studies have shown that irreversible damage
occurs a er 4 hours, but may occur in as little as 90 minutes [7].
Carotid artery plaques are the most common source of emboli. Such plaques are derived from cholesterol
(Hollenhorst plaques). Platelet-fibrin emboli and calcific cardiogenic emboli are also common sources. More
rare entities such as fat emboli, septic emboli originating from diseased heart valves, and atherosclerotic emboli
dislodged during vascular procedures can also cause BRAO [4, 8].
BRAO may be associated with other conditions aﬀecting the carotid, ophthalmic, or retinal arteries. Some of
these entities include: Crohn's disease, Lyme disease, multifocal retinitis, Meniere's disease, migraine,
prepapillary loops, Susac syndrome, toxoplasma chorioretinitis, sickle cell disease, Takayasu arteritis, Whipple
disease, and others. It may also be caused by states of relative hypoperfusion either from increased intraocular
pressure or decreased perfusion during a vasospastic event. It is important to note that while GCA can cause
CRAO and/or CLRAO (cilioretinal artery occlusion), GCA cannot cause BRAO since GCA aﬀects larger vessels.
These "branch retinal arteries" are technically smaller arterioles [4].

Signs/Symptoms

Patients commonly present with sudden painless monocular vision loss. The degree of vision loss depends upon
the vessel implicated. BRAO typically results in much less severe visual loss than CRAO and is usually restricted
to a section of the visual field. In more than half of BRAO cases, visual acuity is not drastically impaired [9].
Seventy-four percent of patients with a permanent BRAO and ninety-four percent of patients with transient
BRAO present with 20/40 vision or better. In contrast, seventy-four percent of patients with CRAO present with
vision worse than CF [1].
Fundoscopic exam of the aﬀected eye may acutely demonstrate cotton wool spots. Within hours to days, retinal
opacification (whitening) along the section of the blocked artery will appear. O en an embolism at the site of
occlusion is visualized during fundoscopic exam [10]. It is important to also assess the contralateral eye for
evidence of small vessel disease, and to probe patients for additional history if GCA is on the diﬀerential.

Treatment/Management
Only limited evidence exists regarding the eﬀicacy of immediate treatment of embolic retinal artery occlusion.
Some methods include: ocular massage, Nd:YAG laser, IOP-lowering medications, hyperventilation, and
hyperbaric oxygen; however, none have strong evidence of improving visual outcomes [12]. Thrombolytic
therapy has been investigated but is controversial [11]. Most importantly, symptomatic carotid artery disease
can be treated with medical therapy or endarterectomy in patients with more than 70% carotid artery occlusion.
Secondary prevention therapies are important for strokes or TIA, such as antiplatelet therapy, statin therapy, or
thromboembolic prophylaxis.
Complications of both CRAO and BRAO include neovascularization. In a retrospective review of 286 eyes (83
CRAOs and 203 BRAOs), 14.5% of CRAO eyes developed neovascularization. Of these, iris neovascularization
predominates with neovascular glaucoma developed in 83% of eyes. In contrast, iris neovascularization
occurred in <1% of BRAO eyes [13]. Intravitreal anti-vascular endothelial growth factor (anti-VEGF) and
panretinal photocoagulation are reserved for neovascular complications [11].

A systems based approach to management
According to the Centers for Disease Control and Prevention, stroke is a major cause of serious long-term
disability and the fi h leading cause of death in the United States. While most healthcare providers are trained
to recognize the presenting signs and symptoms of a stroke, few may recognize a CRAO or BRAO, which are
considered stroke equivalents, as an indication for prompt stroke work-up at a certified stroke center.[11]
Despite the National Stroke Association, American Heart Association, and American Academy of Ophthalmology
guidelines recommending referral of such patients, only 18-35% of ophthalmologists report referring patients
presenting acutely for an embolic retinal artery occlusion [12].
The primary role of the ophthalmologist is to first identify and recognize a CRAO or symptomatic BRAO, and then
refer to a stroke center for additional work-up. In patients older than 50 years of age, GCA should also be
considered. If there is a high clinical suspicion for a suspected arteritic process such as GCA, immediate
treatment with high dose systemic corticosteroids should be initiated. Non-acute or asymptomatic BRAO still
merit systemic work-up, but there is limited evidence for urgent stroke center referral [11].
It is important to recognize that symptomatic patients may not always present to an ophthalmologist oﬀice;
therefore, all primary care providers (particularly emergency department physicians and trainees) be aware of
the preferred practice patterns set forth by the American Academy of Ophthalmology in the management of
acute symptomatic retinal and ophthalmic artery occlusions. Emergency department physicians and trainees
should also be familiar with these guidelines should there be no stroke center available for prompt referral. A

quick resource guide to find the nearest stroke center is: https://www.npr.org/2009/12/11/121051484/find-acertified-u-s-stroke-center-near-you (https://www.npr.org/2009/12/11/121051484/find-a-certified-u-s-strokecenter-near-you).
A typical stroke work-up may include: MRA of the head and neck, evaluation of the carotid arteries via Doppler
ultrasound or CTA, EKG, echocardiogram, and blood pressure and cardiac monitoring [12]. In patients 50 years
or younger, workup may also include specialized coagulation studies (e.g., protein C&S, factor V Leiden,
anticardiolipin, and lupus anticoagulant). Vasculitides, myeloproliferative, or sickle cell disease should also be
considered [11].
In addition to the above evaluation, ophthalmologists also have a supportive role to play in primary prevention.
Ophthalmologists should work closely with a patient's primary care physician to ensure all modifiable risk
factors such as: hypertension, atherosclerotic disease, coronary artery disease, diabetes, and smoking are being
addressed properly.

Prognosis
Fi een to twenty-five percent of patients with acute retinal ischemia also have evidence of stroke and/or have a
significant risk of stroke, even if presenting without other focal neurologic deficits.[12] Eighty percent of patients
with CRAO suﬀer visual acuities 20/400 or worse while more than 90% of patients with BRAO will see better than
20/40.[8] Improvement usually occurs within weeks.

EPIDEMIOLOGY/ETIOLOGY
CRAO between 1-2 cases/100,000 per year [3]
BRAO 5 cases/100,000 per year [2]
More common in older adults with significant
vascular risk factors
Vasculidities (i.e., GCA), thrombophilias (e.g.,
sickle cell) should be considered

SYMPTOMS
Acute painless monocular vision loss
Visual loss depends on vessel implicated
whether central retinal artery versus a branch
retinal artery [7]
Macular function may be preserved if
cilioretinal artery present [8]
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steroids
Limited evidence regarding immediate
treatments
Referral for treatment of underlying
symptomatic carotid disease if identified
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