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Background: Acute vision loss is a time-critical presentation that requires rapid evaluation to differentiate benign conditions from 
ophthalmic and neurologic emergencies. Early recognition and appropriate triage are essential to prevent irreversible visual impair
ment. In many cases, the initial evaluation is performed by non-ophthalmic clinicians, where diagnostic uncertainty can delay 
appropriate referral and management.
Purpose: To present a practical, stepwise framework for the assessment of acute vision loss that supports rapid clinical localization, 
early identification of red-flag features, and timely escalation of care.
Methods: A targeted review of recent literature was performed using PubMed and MEDLINE, focusing on major causes of acute 
vision loss, established clinical algorithms, and evidence-based emergency management strategies. Relevant guidelines and high- 
impact review articles published between 2015 and 2025 were included.
Findings: A structured five-step approach—(1) determination of laterality, (2) assessment for pain, (3) targeted history-taking, (4) 
focused chairside examination with identification of red flags, and (5) action through timely escalation, investigation, and referral, 
enables clinicians to rapidly triage pathology, prioritise urgency and identify vision-threatening conditions. Presentations such as 
central retinal artery occlusion, acute angle-closure glaucoma, retinal detachment, optic neuritis, and giant cell arteritis require 
immediate recognition and specialist involvement. Fundamental chairside assessment remains central to early decision-making and 
safe triage.
Conclusion: A five-step diagnostic framework provides a clear, clinically intuitive approach to acute vision loss that is applicable 
across emergency, primary care, and general ophthalmic settings. By prioritising early localization and risk stratification, this approach 
may reduce diagnostic delays and support safer triage of vision-threatening disease.

Plain Language Summary: Sudden loss of vision is a medical emergency. Some causes are harmless and temporary, but others can 
lead to permanent vision loss or serious illness if not recognised and treated quickly. Many people with sudden vision problems first 
seek help from doctors or healthcare workers who are not eye specialists, which can make early decision-making difficult. 

This review was written to help clinicians assess sudden vision loss in a clear, practical way. The authors reviewed current medical 
literature and developed a simple five-step approach that mirrors how clinicians think in real-world settings. The steps focus on 
whether vision loss affects one or both eyes, whether there is pain, key questions to ask in the medical history, important examination 
findings, and when to urgently refer for specialist care. 

The review highlights warning signs that suggest serious conditions such as blocked blood vessels in the eye, inflammation of the 
optic nerve, retinal detachment, acute glaucoma, and giant cell arteritis, an inflammatory condition that can cause permanent blindness 
if missed. The framework emphasises the value of careful chairside assessment and early recognition of high-risk features rather than 
relying on tests alone. 

This five-step approach is designed to support faster, safer decision-making in emergency departments, general practice, and 
hospital settings. By helping clinicians identify vision-threatening conditions earlier, this framework has the potential to reduce delays 
in care and improve outcomes for people presenting with sudden vision loss. 
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Introduction
Acute vision loss is a high-risk clinical presentation that requires rapid and accurate assessment to prevent irreversible 
visual impairment.1 It represents a relatively common reason for emergency department presentation, accounting for up 
to approximately 2% of emergency visits.2 The underlying causes vary widely in urgency, ranging from benign 
conditions such as migraine aura to ophthalmic emergencies including central retinal artery occlusion (CRAO), acute 
angle-closure glaucoma (AACG), and retinal detachment.3 Failure to recognise these time-critical conditions may result 
in permanent visual morbidity.1,4 Given that many patients with sudden vision loss present first to emergency depart
ments or primary care providers, clinicians across a wide range of specialties require a clear, structured approach to 
differentiate urgent from non-urgent causes.1,3–5

In contemporary clinical practice, patients with sudden vision loss frequently present first to emergency departments, 
primary care, or general medical services, where the initial assessment is often performed by clinicians without formal 
ophthalmic training. In this setting, diagnostic uncertainty is common and can lead to delayed referral or unnecessary 
investigations. Although existing literature provides detailed discussions of individual diagnoses and subspecialty path
ways, there remains a need for a unified, practical framework that supports rapid chairside decision-making across 
diverse clinical environments.

This narrative review presents a five-step clinical assessment and triage framework for acute vision loss. The 
framework is designed to mirror real-world clinical reasoning, emphasising early localization and risk stratification 
before investigation. By synthesising contemporary evidence into a structured, clinician-friendly algorithm, this review 
aims to support timely diagnosis, reduce preventable delays, and improve outcomes in both ophthalmic and non- 
ophthalmic practice.

Framework for Evaluation
A structured, stepwise approach assists clinicians in rapidly triaging acute vision loss and identifying vision-threatening 
disease. Each step progressively narrows the differential diagnosis and informs the urgency of investigation and referral. 
This framework (Figure 1) is intended to support initial localization and triage rather than provide a definitive diagnosis. 
Paediatric causes and chronic/progressive vision loss are outside the scope of this review.

Step 1: Determine Laterality: Monocular vs Binocular Vision Loss
The first discriminator in the assessment of acute vision loss is laterality. Establishing whether symptoms are monocular 
or binocular immediately localises pathology and narrows the differential diagnosis, as depicted in Table 1. Monocular 
vision loss typically reflects disease anterior to the optic chiasm, involving the ocular media, retina, or optic nerve.5 In 
contrast, binocular visual disturbance suggests retro chiasmal pathology or a systemic neurologic process.6

It is important to note that patients may misinterpret binocular visual blur as monocular loss. Each eye should 
therefore be tested individually to confirm true laterality. Accurate determination at this early stage facilitates appropriate 
triage.

Binocular vision loss, particularly homonymous visual field loss, should be considered retro chiasmal and treated as 
cerebrovascular disease until proven otherwise. In this context, normal pupillary responses and a normal anterior segment 
examination increase suspicion for neurologic pathology, particularly occipital lobe infarction.5,6 Acute homonymous 
field defects with associated neurologic symptoms should prompt immediate stroke evaluation.1 In contrast, transient 
binocular visual disturbance with positive visual phenomena, such as scintillations or zig-zag lines, is more characteristic 
of migraine aura, particularly in younger patients with a normal examination.7
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Figure 1 Five-step clinical assessment and triage framework for acute vision loss. Note ± indicates plus or minus, IOP (intra-ocular pressure), RAPD (relative afferent 
pupillary defect). Bold formatting is used to highlight important headings.
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Step 2: Assess for Pain: Painful vs Painless Vision Loss
The presence or absence of ocular pain provides a critical second layer of diagnostic discrimination, particularly in cases 
of monocular vision loss (Table 2). Severe ocular pain accompanied by nausea, vomiting, or halos strongly suggests acute 
angle-closure glaucoma.8 Pain exacerbated by eye movement is characteristic of optic neuritis,9 while surface irritation 
with photophobia raises concern for keratitis or anterior uveitis.10 In contrast, sudden painless visual loss should prompt 
urgent consideration of retinal vascular occlusion, retinal detachment, vitreous hemorrhage, or ischemic optic neuropathy, 
all of which are potentially vision-threatening.5,6

Step 3: Obtain a Targeted History
A concise but focused history provides essential diagnostic context and should be obtained early. The onset of vision loss 
is particularly informative. Vision loss that reaches maximal severity within seconds is suggestive of vascular occlusion 
or trauma, whereas progression over hours to days is more typical of inflammatory or infectious conditions.

Associated ocular symptoms further refine the differential diagnosis, as shown in Table 3. Flashes, floaters, or 
a descending curtain strongly indicate retinal detachment.11 Halos around lights are characteristic of acute angle- 

Table 1 Diagnostic Implications of Monocular versus Binocular 
Acute Vision Loss. Bold Formatting is Used to Highlight 
Important Headings

Monocular Vision Loss Binocular Vision Loss

Suggests
● Ocular surface disease
● Corneal pathology
● Anterior chamber pathology
● Retinal pathology
● Optic nerve pathology (pre-chiasmal)

Suggests
● Retro chiasmal pathology
● Neurologic pathology

Common conditions Common conditions

● CRAO/CRVO
● Retinal detachment
● Vitreous hemorrhage
● Optic neuritis
● AACG
● Keratitis
● Uveitis

● Migraine aura
● Occipital stroke
● Papilledema

Table 2 Diagnostic Implications of Painful versus Painless Acute Vision Loss. Bold Formatting is 
Used to Highlight Important Headings

Painful Vision Loss Painless Vision Loss

Often indicates inflammatory, infectious or pressure related pathology Often vascular or retinal

Common conditions Common conditions

● AACG
● Optic neuritis
● Keratitis
● Scleritis
● Uveitis
● Trauma related pathology

● CRAO
● CRVO
● Retinal detachment
● Vitreous hemorrhage
● Ischemic optic neuropathy
● Occipital stroke
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closure glaucoma, while transient visual dimming may reflect amaurosis fugax.8,12 Pain with eye movement is highly 
suggestive of optic neuritis.9 Systemic symptoms such as headache, jaw claudication, or constitutional features should 
raise suspicion for giant cell arteritis, particularly in patients over 50 years of age.13

A history of recent ocular surgery or intraocular procedures is critical in patients presenting with acute vision loss. 
Post-operative endophthalmitis most commonly presents within 3–5 days following cataract surgery or intravitreal 
injection and should be suspected in any patient with acute visual decline, ocular pain, redness, or hypopyon in this 
timeframe. Endophthalmitis represents an ophthalmic emergency requiring immediate specialist referral.14

A focused medical history provides essential diagnostic clues in the evaluation of acute vision loss. Systemic 
comorbidities are strongly associated with specific ophthalmic pathologies, and recognising these relationships can 
help clinicians rapidly narrow the differential diagnosis.

Diabetes mellitus is a major risk factor for several causes of acute visual deterioration, including diabetic macular 
oedema (DME), vitreous hemorrhage secondary to proliferative diabetic retinopathy, tractional retinal detachment and 
central retinal vein occlusion (CRVO). Diabetic eye disease remains one of the most common systemic contributors to 
acute and subacute vision loss, and its prevalence increases with duration of disease and poor glycaemic control.15

Vascular risk factors such as hypertension, hyperlipidaemia, carotid disease, and smoking are closely linked with 
retinal arterial and venous occlusions. Central retinal artery occlusion (CRAO) is now considered a stroke equivalent, and 
up to two-thirds of patients have underlying cardiovascular or cerebrovascular disease.6 Non-arteritic ischaemic optic 
neuropathy (NAION) also shares systemic associations, particularly nocturnal hypotension, diabetes, and obstructive 
sleep apnoea.16

Autoimmune and inflammatory disorders substantially increase the likelihood of uveitis, scleritis, and optic neuro
pathies. Conditions such as rheumatoid arthritis, granulomatosis with polyangiitis, sarcoidosis, and HLA-B27–associated 
diseases often present initially with ocular inflammation, sometimes before systemic symptoms declare themselves.10 

These disorders can produce acute painful vision loss and require urgent ophthalmic assessment and systemic workup.
Pharmacological or systemic immunosuppression, including corticosteroids, chemotherapy, biologic agents, human 

immunodeficiency virus (HIV) infection, or recent systemic sepsis, substantially increases the risk of severe ocular 
infection and atypical presentations.10,17,18 In immunocompromised patients, ocular infections may progress rapidly and 
present with muted inflammatory signs, necessitating a lower threshold for urgent ophthalmology involvement.17,19

Step 4: Perform a Focused Eye Examination and Identify Red Flags
Step 4a: Focused Chairside Examination
A structured chairside eye examination is central to the assessment of acute vision loss and can be performed in most 
clinical settings with minimal equipment (Table 4).

Table 3 Key Ocular and Systemic Symptoms in Acute Vision Loss and Their 
Diagnostic Implications. Bold Formatting is Used to Highlight Important 
Headings

System Symptom Possible Cause

Ocular ● Flashes/floaters
● Curtain/shadow
● Haloes
● Photophobia
● Transient dimming
● Eye pain with movement

● Retinal tear/detachment
● Retinal detachment
● AACG
● Keratitis/uveitis
● Amaurosis fugax
● Optic neuritis

Systemic ● Headache and jaw claudication
● Neurological deficits

● GCA (giant cell arteritis)
● Stroke
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General inspection may reveal periocular or facial findings that localise pathology, including a vesicular rash in the 
ophthalmic division of the trigeminal nerve with Hutchinson sign suggestive of herpes zoster ophthalmicus,20 or eyelid 
oedema, erythema, and proptosis concerning for orbital cellulitis.21

Visual acuity should be measured in each eye individually and documented accurately. Poor visual acuity that 
improves with pinhole testing suggests refractive or media-related causes, whereas lack of improvement indicates 
organic pathology.1

Pupillary examination is essential, with particular attention to the presence of a relative afferent pupillary defect, 
which indicates optic nerve or severe retinal disease.22 Confrontation visual field testing may reveal altitudinal defects 
suggestive of ischaemic optic neuropathy or homonymous deficits indicating retro chiasmal pathology.23

Patients may describe “vision loss” despite normal or near-normal central visual acuity, reflecting visual field loss 
rather than macular involvement. This presentation should raise suspicion for pathology affecting the visual pathways 
rather than the eye itself. Important causes include compressive lesions of the optic chiasm (including pituitary adenoma 
or pituitary apoplexy), retro chiasmal vascular events involving the visual pathways,24 and raised intracranial pressure 
resulting in an enlarged blind spot, as seen in idiopathic intracranial hypertension or hypertensive crisis.25 Macula-on 
retinal detachment may present early with peripheral field loss before central acuity is affected, while non-arteritic 
anterior ischaemic optic neuropathy commonly produces altitudinal visual field defects with relatively preserved central 
vision.26 Normal visual acuity does not exclude vision- or life-threatening disease.6

Table 4 Focused Chairside Eye Examination Findings in Acute Vision Loss and Their Diagnostic Implications. Bold Formatting is Used 
to Highlight Important Headings

Category Finding Possible Cause

Visual acuity (VA) ● Test each eye individually, ideally 

with glasses
● If poor, test pinhole

● Improvement with pinhole-> likely refractive
● No/minimal improvement with pinhole-> likely organic 

pathology

Pupillary exam ● RAPD
● Fixed mid-dilated pupil
● Dilated pupil

● Optic nerve or severe retinal disease
● AACG
● Third nerve palsy, inadvertent pharmacological dilation, 

traumatic mydriasis

Visual fields (confrontation) ● Altitudinal
● Homonymous
● Central scotoma

● AION
● Stroke
● Optic neuritis

External examination and anterior 
segment

● Conjunctival injection pattern
● Proptosis, lid swelling
● Discharge
● Hypopyon
● Hyphaema
● Corneal epithelial defect
● Dendritic ulcer
● Positive Seidel test

● Uveitis, scleritis, keratitis
● Orbital cellulitis
● Infection
● Severe infection, endophthalmitis
● Trauma
● Corneal abrasion or ulcer
● Herpetic keratitis
● Open globe injury

Posterior examination ● Cherry red spot
● Blood and thunder
● Optic disc swelling
● Grey and elevated retina
● Vitreous haze

● CRAO
● CRVO
● Papilledema, optic neuritis, hypertensive crisis
● Retinal detachment
● Vitreous hemorrhage or endophthalmitis

Intraocular pressure ● Avoid if globe rupture suspected
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Anterior segment inspection can identify corneal opacity, hypopyon, keratic precipitates, or a shallow anterior 
chamber. Fluorescein staining of the ocular surface is an essential component of the focused chairside examination. It 
facilitates identification of corneal epithelial defects, including dendritic ulcers characteristic of herpetic keratitis, 
punctate epithelial erosions suggestive of severe ocular surface disease, and focal staining associated with corneal 
ulceration.27 A positive Seidel test, indicated by aqueous leakage diluting fluorescein dye, confirms an open-globe injury 
and mandates immediate eye protection and urgent ophthalmology referral.28

Fundus examination may reveal retinal detachment, retinal vascular occlusion, optic disc swelling, or vitreous 
hemorrhage.

Step 4b: Red Flag Features Requiring Urgent Escalation
Red-flag findings must be actively sought, as their presence mandates urgent specialist involvement. These include 
sudden profound painless vision loss, severe ocular pain, a relative afferent pupillary defect, neurologic deficits, jaw 
claudication, corneal ulceration in contact lens wearers, suspected globe rupture, hypopyon, and proptosis with systemic 
features of infection.6,21 Any visual symptoms in a patient over 50 years of age accompanied by headache, jaw 
claudication, scalp tenderness, or raised inflammatory markers should prompt strong clinical suspicion for giant cell 
arteritis, even in the presence of normal erythrocyte sedimentation rate and C-reactive protein.13,29 Identification of any 
red-flag feature should prompt immediate escalation of care.

Step 5: ACT — Initiate Targeted Investigations, Escalate, and Refer
This final step emphasizes that, in acute vision loss, timely escalation and referral are often more critical than definitive 
diagnosis at first presentation. Once laterality, pain, targeted history, and focused examination findings have been 
integrated, clinicians should act decisively to initiate appropriate investigations, escalate care, and arrange timely referral. 
Investigations should support clinical localization and risk stratification and should not delay urgent specialist involve
ment when red-flag features are present.

Targeted Investigations
Diagnostic testing should be purposeful and guided by the suspected pathology, as summarised in Table 5. Ocular 
imaging modalities such as optical coherence tomography and fundus photography are valuable for confirming retinal 
and optic nerve disease when available. B-scan ultrasonography is particularly useful when the fundus view is obscured, 
allowing assessment for retinal detachment, vitreous pathology or T-sign in posterior scleritis.30 Intraocular pressure 
measurement may assist in identifying acute angle-closure glaucoma, provided globe rupture has been excluded.

Table 5 Targeted Investigations in the Evaluation of Acute Vision Loss. Bold Formatting is Used to Highlight Important Headings

Category Test

Ocular ● Optical coherence tomography (OCT)
● Fundus photography
● B-scan ultrasound

Laboratory ● Erythrocyte sedimentation rate/C-reactive protein (GCA)
● Blood glucose
● White cell count for infection

Imaging ● MRI orbit/brain-> optic neuritis, compressive lesions, orbital compressive lesions
● CT orbit -> trauma, orbital cellulitis
● CT-angiogram with Circle of Willis and carotid view-> stroke pathway
● CT-venogram focusing on venous sinus thrombosis -> raised intracranial pressure (ICP) multiple cranial nerve palsy, dilated 

superior ophthalmic vein suggestive of carotid-cavernous fistula
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Laboratory investigations should be obtained selectively. Erythrocyte sedimentation rate and C-reactive protein are 
essential in patients over 50 years of age with symptoms suggestive of giant cell arteritis and should not delay initiation 
of corticosteroid therapy when clinical suspicion is high.13,29 Contemporary non-invasive diagnostic pathways for 
suspected giant cell arteritis increasingly incorporate temporal artery Doppler ultrasonography and positron emission 
tomography (PET) to support diagnosis and disease assessment.29 Inflammatory markers may also support the presence 
of underlying systemic autoimmune or inflammatory disease, such as rheumatoid arthritis, systemic lupus erythematosus, 
or granulomatosis with polyangiitis, which are associated with ocular manifestations including uveitis, scleritis, and optic 
neuropathy.29,31 Additional blood tests, including blood glucose levels and full blood count, may be considered in 
selected cases to aid risk stratification but are not routinely required.

Neuroimaging is indicated when optic neuritis, compressive optic neuropathy, or retro chiasmal pathology or stroke is 
suspected. Magnetic resonance imaging of the brain and orbits is preferred in these scenarios with gadolinium to identify 
demyelination,32 while computed tomography of the orbits is appropriate for trauma, suspected orbital cellulitis, or acute 
proptosis. Suspected central retinal artery or cerebral ischemia should prompt immediate activation of local stroke 
pathways.33

Investigations
Referral and Initial Management
Several causes of acute vision loss require immediate ophthalmology involvement, listed in Table 6, early specialist input 
is critical to preserving vision and, in some cases, life.

Initial management priorities include prompt treatment of reversible emergencies where indicated, protection of the 
eye in cases of trauma, avoidance of topical corticosteroids or mydriatic agents unless advised by ophthalmology, and 
provision of adequate analgesia and antiemetics as required.

Clinical pearls:

● Do not patch painful red eye with vision loss.
● Do not dilate until AACG excluded.
● Do shield suspected globe rupture.
● Do start steroids immediately if high suspicion GCA (after bloods, do not delay).

Table 6 Time-Critical Causes of Acute Vision Loss Requiring Immediate Escalation. Bold Formatting is Used to Highlight Important 
Headings

Clinical Presentation Likely Diagnosis Immediate Action

Sudden, profound painless monocular vision loss Central retinal artery 

occlusion

Activate stroke pathway; urgent ophthalmology

Severe painful red eye with vision loss, elevated IOP ± 
nausea

Acute angle-closure 

glaucoma

Immediate IOP-lowering therapy; urgent 

ophthalmology

Flashes, floaters, curtain with reduced visual field and 
maintained central acuity

Retinal detachment 

(macula-on)

Same-day ophthalmology

Vision loss with headache, jaw claudication (>50 years) Giant cell arteritis Immediate steroids; urgent referral

Painful red eye with corneal infiltrate or hypopyon Severe keratitis / 
endophthalmitis

Urgent ophthalmology referral

Vision loss with proptosis ± fever Orbital cellulitis Emergency imaging; IV antibiotics

Severe visual loss, deformed globe, seidel positive Ruptured globe Shield, CT orbit, anti-emetic, fasting, tetanus status, 

contact ophthalmology
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Discussion
Acute vision loss represents a diagnostic challenge across a wide range of clinical settings, owing to its broad differential 
diagnosis and the potential for irreversible visual morbidity if time-critical conditions are not promptly recognised. 
Rather than proposing a novel diagnostic algorithm, this review synthesises established principles from emergency 
medicine, ophthalmology, and neuro-ophthalmology into a single, structured triage framework designed for rapid 
chairside use by non-ophthalmic clinicians. By emphasising high-yield clinical discriminators rather than exhaustive 
diagnostic lists, the proposed approach aligns with real-world practice and is applicable to both ophthalmic and non- 
ophthalmic environments.

A central strength of this framework is its prioritisation of chairside clinical assessment. Determination of laterality, 
assessment of pain, careful evaluation of symptom onset, and focused examination findings collectively provide 
substantial diagnostic information and often obviate the need for indiscriminate testing. While advances in ocular 
imaging and neuroimaging have transformed diagnostic capabilities, this review reinforces that timely recognition of 
vision-threatening conditions continues to depend on foundational clinical skills that are accessible in most care settings.

The framework also highlights the importance of early risk stratification through identification of red-flag features. 
Profound sudden vision loss, severe ocular pain, the presence of a relative afferent pupillary defect, neurologic deficits, 
and symptoms suggestive of giant cell arteritis reliably indicate conditions requiring urgent specialist involvement. 
Failure to recognise these features remains a significant contributor to delayed referral and preventable vision loss, 
particularly in emergency departments and regional or resource-limited settings. By integrating red flags directly into the 
diagnostic pathway, this approach supports safer triage and more efficient escalation of care. Transient vision loss should 
be approached with similar urgency to persistent loss, particularly when vascular causes are suspected.

This framework is intended to complement, not replace, specialist assessment and condition-specific management 
guidelines. Instead, it provides a structured framework for initial evaluation, ensuring that high-risk presentations are 
recognised early and that investigations are targeted rather than reflexive. Variability in access to ophthalmic expertise 
and diagnostic resources may limit the immediate applicability of certain investigations, underscoring the need for 
clinical judgment and local adaptation of the pathway.

This review is narrative in nature and does not represent a systematic appraisal of all available evidence. The 
proposed framework is intended to support initial localization, risk stratification, and triage rather than provide definitive 
diagnosis or replace specialist assessment. Access to ophthalmic examination tools and imaging modalities may vary 
across clinical settings, which may limit immediate application of certain components of the pathway. Paediatric 
presentations and chronic or progressive vision loss are outside the scope of this review. Future studies evaluating the 
impact of this framework on diagnostic accuracy, referral patterns, and patient outcomes would be valuable.

Conclusion
Acute vision loss requires rapid, structured assessment to distinguish benign presentations from time-critical, vision- 
threatening disease. The five-step framework presented in this review provides a practical, clinically intuitive approach 
that supports early localization, identification of red-flag features, and timely escalation of care across a range of clinical 
settings. By reinforcing the value of focused chairside assessment and risk stratification, this approach has the potential to 
reduce diagnostic delays and improve outcomes for patients presenting with acute visual symptoms.

Abbreviations
AACG, acute angle-closure glaucoma; AION, arteritic anterior ischaemic optic neuropathy; CRAO, central retinal artery 
occlusion; CRVO, central retinal vein occlusion; CT, computed tomography; CTA, computed tomography angiography; 
DME, diabetic macular oedema; GCA, giant cell arteritis; HIV, human immunodeficiency virus; HLA, human leukocyte 
antigen; ICP, intra-cranial pressure; IOP, intra-ocular pressure; IV, intra-venous; NAION, non-arteritic anterior ischaemic 
optic neuropathy; OCT, optical coherence tomography; PET, positive emission tomography; RAPD, relative afferent 
pupillary defect.
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