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INTRODUCTION
Non-traumatic ocular emergencies refer to vision-
threatening conditions requiring immediate intervention 
without any physical injury to the eye. In these conditions, 
rapid assessment of visual function and appropriate 
medical intervention are crucial to prevent permanent 
vision loss. Patient history can be helpful in diagnosis. 
Therefore, detailed anamnesis should be obtained 
from patients. The symptoms such as decreased visual 
acuity, eye pain, floaters, photophobia, and red eyes 
should be questioned carefully. Non-traumatic Ocular 
Emergencies can be classified as acute angle-closure 
glaucoma, acute uveitis, central retinal artery occlusion, 
central retinal vein occlusion, optic neuritis, retinal 
detachment, infectious keratitis, and endophthalmitis. 
The correct management of these emergencies is of vital 
importance on the visual prognosis of patients. Non-
traumatic ocular emergencies account for approximately 
2-3% of emergency department visits, yet their potential 
for causing permanent disability is disproportionately 
high. The time window for effective intervention 
varies by condition—from hours in acute angle-closure 
glaucoma and central retinal artery occlusion to days in 
retinal detachment—making rapid triage and assessment 
critical. Emergency physicians serve as the first point 
of contact and must differentiate vision-threatening 
conditions from benign presentations.
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Acute Angle-Closure Glaucoma
Acute angle-closure glaucoma (AACG) is an ocular 
emergency characterized by rapid elevation of 
intraocular pressure (IOP) due to obstruction of aqueous 
humor outflow. While multiple factors can precipitate 
AACG, the major predisposing factor is a narrow 
angle between the iris and cornea. The most common 
presenting symptoms include sudden-onset unilateral 
severe ocular or headache pain, red eye, blurred vision, 
nausea, and vomiting (1). Patients may also report seeing 
halos around lights due to corneal edema. The condition 
typically affects hyperopic eyes with shallow anterior 
chambers and shows a predilection for individuals of 
Asian descent, women, and those over 60 years of age 
(2). The diagnosis of AACG is supported by tonometric 
measurements showing IOP between 50 and 80 mmHg 
(3). Biomicroscopic findings include corneal edema, 
mid-dilated pupil, shallow anterior chamber, and narrow 
angle appearance on gonioscopy (4). Immediate treatment 
aims to reduce IOP to prevent irreversible optic nerve 
damage. Initial management includes a combination of 
topical beta-blockers (timolol 0.5%), alpha-2 agonists 
(apraclonidine 1%), and carbonic anhydrase inhibitors 
(dorzolamide), along with intravenous acetazolamide 
(500mg) or mannitol (1-2 g/kg, up to 300cc over 45 
minutes) for systemic IOP reduction. Topical pilocarpine 
(2%) is administered after IOP begins to decrease to 
promote pupillary constriction. Definitive treatment 
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requires laser peripheral iridotomy in both eyes, as the 
fellow eye has a 40-80% risk of developing acute angle 
closure within 5-10 years without prophylactic treatment 
(5,6).
Acute Uveitis
Uvea consists of iris, ciliary body, and choroid. Uveitis 
is defined as inflammation of any or all parts of the uveal 
tissue. Anatomically, it can be classified as anterior, 
intermediate, posterior, and panuveitis (inflammation 
of all uveal tissues) (7). Based on disease course, it 
can be categorized as acute, recurrent, and chronic. 
Emergency presentations typically manifest as acute 
anterior uveitis or acute panuveitis. Acute anterior 
uveitis is commonly associated with HLA-B27-related 
conditions (ankylosing spondylitis, Reiter’s syndrome, 
inflammatory bowel diseases, psoriatic arthritis) and can 
also occur in Behçet’s disease (8). Panuveitis is most 
commonly observed in Behçet’s disease (9). Acute uveitis 
may also present as an isolated condition without any 
underlying systemic disease. Symptoms of acute uveitis 
include sudden onset of blurred vision, red eye, floaters, 
and pain. Biomicroscopic examination reveals anterior 
chamber cells (inflammatory cells visible in the aqueous 
humor) and flare (protein leakage indicating breakdown 
of the blood-aqueous barrier), graded on a standardized 
scale. Additional findings include keratic precipitates 
on the corneal endothelium, hypopyon (layered 
white cells in the anterior chamber), iris nodules, and 
posterior synechiae (adhesions between iris and lens). In 
posterior and panuveitis, fundoscopy may reveal vitritis 
(inflammatory cells in the vitreous), retinal vasculitis 
(vascular sheathing), retinitis, and chorioretinal lesions. 
Treatment involves topical steroids and mydriatic drops, 
along with management of any underlying systemic 
condition. Initial emergency evaluation should include 
measurement of visual acuity, IOP, and detailed slit-
lamp examination. Laboratory investigations are guided 
by clinical presentation and may include HLA-B27 
testing for anterior uveitis, particularly in young males, 
and serologic testing for syphilis and tuberculosis when 
indicated (10).
Central Retinal Artery Occlusion
Central Retinal Artery Occlusion (CRAO) is an ocular 
emergency that can cause sudden and severe vision 
loss (11). Patients typically present with painless, 
unilateral sudden vision loss. CRAO represents an 
ophthalmic stroke requiring immediate intervention. 
The retina can tolerate only 90-100 minutes of complete 
ischemia before irreversible damage occurs, though 
partial perfusion may extend this window. Vision loss 
is typically profound, with acuity often reduced to 
counting fingers or light perception (12). The condition 
results from thromboembolism or vasospasm causing 
blockage of the central retinal artery, leading to impaired 
macular perfusion and sudden vision loss. Common 
embolic sources include the carotid artery, aortic arch, 
and heart. Giant cell arteritis is another significant cause 
of CRAO (13). Diagnosis is characterized by macular 
pallor and cherry-red spot appearance. Management 
remains controversial, but time-critical interventions 

include ocular massage, anterior chamber paracentesis 
to lower IOP and potentially dislodge emboli, sublingual 
isosorbide dinitrate for vasodilation, and carbogen 
(95% oxygen, 5% CO2) inhalation to promote retinal 
vasodilation (14). Hyperbaric oxygen therapy, when 
initiated within 24 hours, may improve outcomes by 
maintaining viable but non-functional retinal tissue 
(16). However, visual prognosis remains poor, with 
only 20-30% of patients achieving ambulatory vision 
(15). Concurrent evaluation for embolic sources is 
mandatory, including carotid duplex ultrasonography, 
echocardiography, and ESR/CRP to exclude giant cell 
arteritis in patients over 50. These patients also have 
increased risk of cerebral stroke and ischemic heart 
disease, requiring monitoring and preventive treatment 
(15).
Central Retinal Vein Occlusion
Central Retinal Vein Occlusion (CRVO) is a condition 
that can severely impact vision due to venous 
congestion and retinal ischemia resulting from retinal 
venous blockage (17). It is commonly associated 
with hypertension, bleeding diatheses, and Behçet’s 
disease. CRVO can be classified into ischemic (poor 
prognosis) and non-ischemic (better prognosis) types 
based on capillary perfusion (18). Risk factors include 
the ‘vascular triad’ of hypertension, diabetes mellitus, 
and hyperlipidemia, along with hypercoagulable states, 
hyperviscosity syndromes, and systemic vasculitis. 
The condition results from thrombotic occlusion at 
the lamina cribrosa where the central retinal vein and 
artery share a common adventitial sheath (18). Patients 
typically present with painless, sudden unilateral 
vision loss. Fluorescein angiography characteristically 
shows widespread retinal hemorrhages and sometimes 
extensive retinal ischemia. Visual acuity is reduced in 
cases with macular edema. Cases with retinal ischemia 
require panretinal photocoagulation treatment. Cases 
with macular edema may show visual improvement 
with intravitreal anti-vascular endothelial growth 
factor injections (17). Some cases may require repeated 
injections. Ischemic CRVO carries high risk for 
neovascular glaucoma, a devastating complication 
occurring in approximately 40% of cases within 3-6 
months due to anterior segment neovascularization from 
ischemia-induced VEGF production (19). Treatment of 
underlying conditions also plays a crucial role.
Optic Neuritis
A healthy optic nerve is essential for transmitting visual 
signals to the brain. Optic neuritis (ON) can impair signal 
transmission due to inflammation of the optic nerve. It 
typically presents as painful unilateral sudden vision 
loss in young individuals. The incidence ranges from 
0.5 to 5 per 100,000 (20). The association with multiple 
sclerosis is significant: approximately 50% of patients 
presenting with isolated ON will develop MS within 15 
years, and 70-80% of MS patients experience ON during 
their disease course. MRI findings of periventricular 
white matter lesions at initial presentation significantly 
increase MS risk (21). The development mechanism 
of ON is believed to involve autoimmune reaction 
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causing inflammation of the optic nerve myelin sheath 
(22). Some studies suggest viral etiology (23). It can 
also manifest as a symptom of demyelinating diseases 
such as Multiple Sclerosis (26). It predominantly affects 
women aged 20-40 years. Diagnosis relies on color 
vision testing, visual field testing, and optical coherence 
tomography. Color vision and visual field are typically 
impaired. Treatment with high-dose intravenous 
methylprednisolone (1g daily for 3-5 days) followed 
by oral prednisone taper accelerates visual recovery but 
does not affect final visual outcome. The Optic Neuritis 
Treatment Trial established that oral prednisone alone 
increases recurrence risk and should be avoided (24). 
Most patients recover to 20/40 or better vision within 
6-12 months, though subtle deficits in color vision and 
contrast sensitivity may persist (24,25). Relative afferent 
pupillary defect (RAPD) is a hallmark sign. MRI of 
the brain and orbits with gadolinium is essential for 
identifying demyelinating lesions and stratifying MS 
risk. Recurrent ON attacks may occur in demyelinating 
diseases (26). Treatment requires a multidisciplinary 
approach.
Retinal Detachment
Retinal Detachment (RD) occurs when the neurosensory 
layer of the retina, a crucial multi-layered structure for 
vision in the posterior eye, separates from the retinal 
pigment epithelium. Patients present with unilateral 
sudden vision disturbance, curtain-like visual field defect, 
and floaters. High-risk groups include patients with 
high myopia (>6 diopters), history of cataract surgery, 
previous RD in the fellow eye (10% lifetime risk), 
lattice degeneration (1% annual risk), and trauma (27). 
Proliferative diabetic retinopathy and posterior vitreous 
detachment are additional predisposing factors. Classic 
symptoms progress from photopsia (flashing lights) 
indicating vitreous traction on the retina, to floaters from 
hemorrhage or pigment cells (Schaffer’s sign or ‘tobacco 
dust’), culminating in a progressive visual field defect 
described as a curtain or shadow. Central vision remains 
preserved until the macula detaches. The Amsler grid 
test may reveal metamorphopsia (distorted vision) in 
early macular involvement. RD is classified into three 
categories: rhegmatogenous, tractional, and exudative 
(28). Rhegmatogenous RD, the most common type, 
occurs when fluid enters the subretinal space through 
a retinal tear, causing separation of the neurosensory 
retina (28). The incidence ranges from 6 to 18 per 
100,000 (29). It is commonly observed in high myopia 
and lattice degeneration cases (30). Diagnosis is made 
by fundus examination revealing the detached retina. 
Treatment approaches include pneumatic retinopexy for 
superior detachments, scleral buckle for phakic patients 
with localized tears, and pars plana vitrectomy with gas 
or silicone oil tamponade for complex cases. Macula-on 
detachments (macular sparing) require urgent surgery 
within 24 hours to preserve central vision, while macula-
off detachments should be repaired within one week. 
Success rates approach 90% with primary surgery, 
though visual outcomes depend critically on macular 
involvement and duration of detachment (31).

Infectious Keratitis
Keratitis refers to inflammation of the corneal layer 
of the eye. Patients typically present with unilateral, 
sudden-onset severe pain and vision disturbance, and 
photophobia. Major risk factors include contact lens wear 
(especially extended-wear and poor hygiene), corneal 
trauma, ocular surface disease, and immunosuppression. 
Contact lens-related keratitis accounts for approximately 
80% of cases in developed countries (32). Based on 
causative agents, it can be classified as bacterial, 
protozoal, fungal, and viral keratitis. Common bacterial 
pathogens include pseudomonas, staphylococci, 
and streptococci (33). Pseudomonas aeruginosa is 
particularly aggressive in contact lens wearers, capable 
of causing corneal perforation within 48 hours. Gram-
positive organisms like Staphylococcus aureus and 
Streptococcus pneumoniae are more common in non-
contact lens wearers and following corneal abrasions. 
The most common protozoal agent is acanthamoeba, 
typically contracted from swimming pools, which can 
cause permanent corneal damage (34). Common fungal 
pathogens include aspergillus, candida, and fusarium 
species, which are more prevalent in immunosuppressed 
patients and can cause irreversible severe vision loss (35). 
Common viral agents include Herpes simplex, Herpes 
zoster, and adenoviruses (36,37). Diagnosis is made 
through biomicroscopic observation of corneal epithelial 
defects, ulceration, and stromal infiltration. Diagnosis 
requires corneal scraping for Gram stain, culture, and 
sensitivity testing before initiating empiric therapy. 
Confocal microscopy can identify acanthamoeba cysts, 
and fungal stains (KOH, PAS) are essential when fungal 
etiology is suspected based on feathery infiltrates or 
satellite lesions.
Empiric treatment for bacterial keratitis begins with 
fortified antibiotics: fortified cefazolin (50 mg/mL) or 
vancomycin (50 mg/mL) for gram-positive coverage, 
combined with fortified tobramycin (15 mg/mL) or 
ceftazidime (50 mg/mL) for gram-negative coverage, 
administered hourly around the clock. Fourth-generation 
fluoroquinolones (moxifloxacin 0.5% or gatifloxacin 
0.3%) provide good monotherapy for mild-to-moderate 
cases (38). Acanthamoeba keratitis requires dual therapy 
with polyhexamethylene biguanide (PHMB) 0.02% 
and either propamidine isethionate or chlorhexidine, 
administered hourly for several weeks. Fungal keratitis 
responds to natamycin 5% for filamentous fungi or 
amphotericin B 0.15-0.3% for yeast infections, though 
systemic antifungals (oral voriconazole or fluconazole) 
may be necessary for deep infections. Keratoplasty is 
performed for persistent corneal ulcers. Viral keratitis 
treatment includes topical and systemic acyclovir. 
Prophylactic oral acyclovir may be prescribed for up to 
one year in recurrent cases.
Endophthalmitis
Endophthalmitis represents an ophthalmic catastrophe 
with potential for complete and irreversible vision 
loss within days. It can be defined as inflammation 
involving all ocular structures due to colonization of 
infectious agents in the vitreous and aqueous (39). The 
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condition can be classified as exogenous (post-surgical 
or post-traumatic) or endogenous (hematogenous spread 
from systemic infection). Exogenous endophthalmitis 
accounts for >90% of cases. It is one of the most serious 
and significant ophthalmic emergencies where vision 
can be preserved with early treatment. It commonly 
occurs following eye surgery or trauma. The most 
common infectious agents are bacteria and fungi, with 
Staphylococcus epidermidis being the most frequent 
bacterial agent (40). The incidence following cataract 
surgery is 4 per 100,000 (41). Patient history typically 
includes recent eye surgery or trauma followed by 
sudden-onset unilateral severe pain and vision loss. 
Clinical severity can be stratified based on presenting 
visual acuity: vision of 20/40 to 20/200 suggests 
better prognosis, while light perception only or worse 
indicates severe infection with poor visual outcome 
despite aggressive treatment. Diagnosis is made through 
biomicroscopic observation of dense reaction in the 
anterior chamber and vitreous, hypopyon, and sometimes 
corneal edema. The Endophthalmitis Vitrectomy Study 
(EVS) established treatment protocols: immediate 
intravitreal antibiotics (vancomycin 1.0 mg/0.1 mL for 
gram-positive coverage and ceftazidime 2.25 mg/0.1 
mL or amikacin 0.4 mg/0.1 mL for gram-negative 
coverage) are mandatory (42). Pars plana vitrectomy 
is recommended for patients with light perception 
only vision, providing both diagnostic (culture) and 
therapeutic benefits. Patients with better than light 
perception can be managed with intravitreal antibiotics 
and close observation, with vitrectomy reserved for 
non-responders. Systemic antibiotics (intravenous 
vancomycin and ceftazidime or fluoroquinolones) are 
added for severe cases. Topical fortified antibiotics, 
cycloplegics (atropine 1%), and corticosteroids (after 24 
hours) complete the regimen. Intravitreal corticosteroids 
(dexamethasone 0.4 mg) remain controversial but may 
reduce inflammation-mediated damage. Despite optimal 
treatment, visual outcomes remain poor: only 53% 
achieve 20/40 or better vision, and 15% progress to no 
light perception. Prognostic factors include initial visual 
acuity, causative organism (Staphylococcus epidermidis 
has better outcomes than Streptococcus species or gram-
negative organisms), and time to treatment (42-44).
Emergency Ophthalmic Examination
Emergency physicians should perform a systematic 
ocular examination for suspected non-traumatic 
emergencies:
Visual Acuity: Measured for each eye separately using 
a Snellen chart or near card. Document with corrective 
lenses if available.
Pupillary Examination: Assess size, shape, and 
reactivity. Test for relative afferent pupillary defect 
(RAPD/Marcus Gunn pupil) using the swinging 
flashlight test—a critical sign in optic neuritis, CRAO, 
and severe retinal detachment (44).
Intraocular Pressure: Measured via tonometry. Normal 

range is 10-21 mmHg. IOP >30 mmHg suggests acute 
glaucoma; asymmetric low IOP may indicate globe 
perforation or inflammation.
Slit Lamp Examination: When available, assesses 
anterior segment structures including cornea (clarity, 
ulceration, infiltrates), anterior chamber (depth, cells, 
flare, hypopyon), iris (synechiae, neovascularization), 
and lens (clarity).
Direct Ophthalmoscopy: Evaluates optic disc 
(swelling, pallor, cup-to-disc ratio), vessels (occlusions, 
hemorrhages, sheathing), macula (cherry-red spot, 
edema), and peripheral retina (detachment, hemorrhages).
Visual Field Testing: Confrontation testing can identify 
field defects suggesting retinal detachment or optic 
nerve pathology.
CONCLUSION
Non-traumatic ocular emergencies represent time-critical 
conditions where emergency physician recognition 
and intervention directly impact visual outcomes. This 
review has outlined diagnostic criteria, evidence-based 
treatment protocols, and management strategies for eight 
major non-traumatic ocular emergencies that emergency 
physicians will encounter. Key principles include: (1) 
systematic examination with documentation of visual 
acuity, pupillary function, and IOP; (2) recognition 
of characteristic presentations requiring immediate 
intervention versus urgent ophthalmologic consultation; 
(3) initiation of time-critical treatments such as IOP 
reduction in AACG or intravitreal antibiotics in 
endophthalmitis; and (4) prompt ophthalmologic referral 
while avoiding delays in definitive care.
The variable time windows for intervention—from 90 
minutes in CRAO to several days in retinal detachment—
underscore the importance of rapid triage and risk 
stratification. Emergency physicians must maintain a 
high index of suspicion for vision-threatening conditions 
in patients presenting with acute vision changes, even 
when symptoms appear mild. Misdiagnosis or delayed 
treatment inevitably leads to permanent visual disability 
that profoundly impacts quality of life and functional 
independence.
Collaborative care between emergency medicine 
and ophthalmology, with clear communication 
regarding urgency and initial management, optimizes 
patient outcomes. Emergency physicians should 
establish protocols for immediate ophthalmologic 
consultation and understand which conditions require 
emergent versus urgent evaluation. Continued 
education on non-traumatic ocular emergencies 
and maintenance of clinical competency in basic 
ophthalmic examination techniques remain essential 
components of emergency medicine practice. 
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