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What is a True Emergency?
Conditions that could
result in

• Loss of life or
function
• Loss of vision
• Permanent structural
damage to the eye or
visual system

Office Triage Policies and Protocols
• Providers are responsible for all information communicated
to patients.
• Create office policies and protocols regarding who has
authority to triage patient complaints (in office or telephone)
• Continuous staff training
• Document, Document, Document

What Should be Documented?
• The patient’s name
• The patient’s date of birth
• The time and date of the call
• A brief synopsis of the patient’s complaint, recommendations made
by Doctor or Staff and the action the patient took
• Examples

Anterior Segment Emergency Situations
1.
2.
3.
6.
7.
8.

Acute Angle Closure
Chemical Injury
Endophthalmitis
Microbial Keratitis
Orbital Cellulitis
Trauma (and complications from)

Acute Angle
Closure
Incidence: highly variable
Caucasians: 1/1000, Chinese 1/100, Inuit 2-4/1000

Primary vs Secondary Angle Closure
Primary
Anatomical predisposition
•
•
•
•
•

Pupillary Block
Plateau Iris
Thick iris/peripheral roll
Lens induced
Aqueous misdirection

Secondary
Pathologic conditions
•
•
•
•

Neovascularization
Peripheral synechia
Inflammation
Medications (topical or systemic)

Risk Factors
• Hyperopia
• Shallow Anterior Chamber
• Short Axial Length
• Thick lens
• Family History
• Asian (Chinese) or Inuit
• Increased age
• Female

Mechanism: Pupillary Block
• Contact between the iris and
lens at the pupil blocks the flow
of aqueous from the PC to AC
• Pressure increases in the PC and
pushes the iris anteriorly
• The iris bows forward causing
iridotrabecular aposition and
angle closure
• Highest risk during mid-dilation

Acute Angle Closure
Symptoms

• Pain
• Blurred vision
• Haloes/Rainbows around lights
• Frontal/temporal headache
• Nausea/vomiting

Signs
• Closed angle in painful eye
• Very high IOP
• Corneal edema
• Conjunctival injection
• Fixed, mid-dilated pupil
• Narrow angle in fellow eye

Treatment and Management
• Start topical medications: Three rounds separated by 15 mins.
•
•
•
•

Beta Blockers
Alpha-2 agonist
Prostaglandin analog*
CAI

• Perform indentation gonioscopy to attempt to break the attack
• Cautious use of acetazolamide (500 mg)**
• Recheck IOP and VA after one hour: repeat topical medications if IOP
is not down
• PI should be scheduled STAT if cornea is clear enough

Other forms of Acute Angle Closure
• Treatment for other forms of angle closure vary widely based on
etiology. (medication)
• Urgent consultation with surgeon (if post-op) or glaucoma specialist is
recommended.

Outcome
• Dependent on duration from onset to treatment and underlying cause
• IOP elevation has been shown to have less impact on future VA
• As many as two thirds of patients treated for AACG had no VF loss
• Chinese patients tend to have progressive disease

Caustic Keratoconjunctivitis:
AKA Chemical Injury
In the U.S.Eye injuries account for 3-4% of all work
related injuries and of those 84% are chemical burns.

Alkali Burns
• Examples: lye, cement, plaster, airbag powder (aerosolized sodium
hydroxide), ammonia laundry detergent, sparklers and flares
• Alkali substances are lipophilic and penetrate the cornea rapidly-in
the AC within 5 to 15 minutes
• Tissue damage caused by liquefactive necrosis

• Saponification of cell membrane fatty acids cause cell death
• Free hydroxyl ions hydrolyze intracellular structures including collagen
• Inflammatory response triggered by damaged tissues which causes further
damage through release of proteolytic enzymes
• Tissue damage continues until chemical is diluted/removed and can lead to
globe perforation.

• Irreversible damage occurs at pH value above 11.5

Acid Burns
• Examples: battery acid (most common), bleach, pool cleaner and
toilet cleaners.
• Coagulation necrosis
• Coagulum produced limits ocular penetration of acid
• Acid burns are typically non progressive and superficial
• One exception: Hydrofluoric acid which quickly penetrates cell
membranes. found at home in rust removers, aluminum brighteners,
and heavy-duty cleaners. Certain industries use hydrofluoric acid in
brick cleaning, glass etching, electropolishing, and leather tanning.
Hydrofluoric acid also is used to control fermentation in breweries.
• Acts like an alkali in the eye and causes liquifactive necrosis.

Emergency Management
• Immediate, copious irrigation has the greatest impact on prognosis
• Irrigation should be started immediately unless an open globe is
suspected (trauma or foreign body history)
• Lactated Ringer solution or sterile saline is best (tap water is
acceptable if no other option available).
• At least 1 to 2 L of irrigation should be used before pH is checked.
• Continue to irrigate until normal pH of 7.0 to 7.4

Emergency Management
• Do not try to neutralize with
opposite chemical
• Begin irrigation immediately –
even before VA testing
• Copious irrigation with Ringer
lactate or saline solution
•
•
•
•

Eyelid speculum/anesthetic
At least 30 minutes
Double eversion of lids
Debridement of necrotic tissue

• Test pH – looking for neutral (pH
7-7.4)

Emergency Management

History

Examination

• Type and amount of chemical
• Time between exposure until
irrigation was started?
• Duration/amount of and type of
irrigation?
• Eye protection?
• Sample of agent, package/label, or
material safety data sheets are helpful
in identifying and treating the
exposing agent.

• VA
• SLE:
• Careful examination of all tissues
• Record limbal ischemia in clock
hours
• Specifically evaluate corneal
opacification
• Evaluate conjunctival or
corneal ulcerations or defects
• Evert eyelids and remove any
particles/FB with cotton swab
• Measure IOP

Clinical Findings
• Typical Findings
•
•
•
•
•
•

Decreased acuity
Corneal defects
Conjunctival injection
Scleral injection
Anterior uveitis
Burns on the surrounding skin

• Severe Findings
•
•
•
•
•
•

Limbal ischemia
Corneal opacification
Conjunctival blanching
Moderate-to-severe AC reaction
Increased IOP
Necrotic retinopathy as a result of
penetration of alkali through the
sclera

Dua Classification of Ocular Chemical Injury

Treatment: Acute Stage
• Cycloplegic (e.g., cyclopentolate 1% or 2% or homatropine 5% b.i.d. to
t.i.d.)
• Topical broad spectrum antibiotic*
• PFAT (or ointment or gel) q1h while awake
• Oral pain medication as needed
• Consider topical steroids** (i.e., prednisolone acetate 1% q.i.d.)
• If IOP is elevated use oral CAIs, followed by topical beta-blocker if
additional IOP control is required.
• Any drug with vasoconstrictive properties (alpha-agonists, phenylephrine)
should be avoided if limbal ischemia is present.
• Lysis of conjunctival adhesions by sweeping the fornices b.i.d with swab
• If symblepharon begins to form despite attempted lysis, consider using an amniotic
membrane

Additional Treatment (Severe Cases)
• Severe burns may require hospitalization or burn center admission for
close monitoring of IOP and corneal healing.
• Surgical care might be needed to debride necrotic or damaged tissue
• Oral tetracyclines and Vitamin C may might reduce collagenolysis and
stromal melting (e.g., doxycycline 100 mg p.o. b.i.d.).
• Autolimbal transplantation or amniotic membranes can be helpful

Follow-Up and Long Term Care
• F/U daily until the corneal epithelial defect is healed
• Long-term anti-inflammatory treatment is often needed and difficult
to manage (corneal healing slowed with steroids, melts a risk with
NSAIDs)
• Long-term use of preservative-free artificial tears and lubricating
ointments Q.H.S. to Q.I.D. required.
• A severely dry eye may require a tarsorrhaphy or a conjunctival flap.

• Conjunctival or limbal stem cell transplantation from the fellow eye
may be performed in unilateral injuries that fail to heal within several
weeks to several months.
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Endophalmitis
Incidence: in 2010 Wykoff et al. reported the endophthalmitis rates for different
types of ophthalmic surgery was 0.025% (14 of 56,672 intraocular surgeries)

Types of Endophthalmitis
Exogenous

Penetrating ocular surgeries
•
•
•
•

Cataract surgery
Glaucoma surgery (blebs)
Vitreoretinal surgery (vitrectomy)
Corneal surgery (PKP)

Intravitreal injections
Microbial corneal infections

Endogenous

Blood born bacteria, fungus or
parasite localizes in the eye
• IV drug users
• In-dwelling catheters
• Endocarditis

Infectious Endophthalmitis
• Infiltration of intraocular
structures by an infectious
agent, with associated
inflammatory reaction involving
anterior and/or posterior
segments of the eye
• 1. gram positive, coagulasenegative Staphylococci
• 2. Staphylococcus aureus
• 3. Streptococcus species
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Clinical Presentation
History
Recent history of
intraocular procedure or
Trauma/foreign body
Symtoms
• Decreased vision
• Pain (?)

Signs

• Conjunctival hyperemia
• Intraocular inflammation
including hypopion (?)
• Eye lid edema
• Corneal edema

Differential Diagnosis
• Toxic Anterior Segment Syndrome (TASS)

• occurs 12-24 hours post-op, severe corneal edema, significant AC reaction
(hypopion possible)

• Post-op inflammation

• vision is stable, mild to no pain, mild inflammation, responds well to topical
steroid

• Retained lens material

• severe, granulomatous inflammation with “mutton fat” KPs

Treatment: Vitrectomy?
• Post-Op Cataract Patients: EVS Protocol
• The Endophthalmitis Vitrectomy Study (mid-90s)
• Patients presenting with light perception only vision should have
immediate vitrectomy
• Patients presenting with better than light perception vision do not
need immediate vitrectomy
• Systemic antibiotics considered, IV antibiotics not needed

Treatment: Depends
• Determine eitiology through culture and gram staining
• Anterior chamber paracentisis
• Vitreous aspirate
• Pars plana vitrectomy

• Treatment depends on underlying cause but usually includes
• Intravitreal injections
• Vitrectomy
• Systemic medication (oral or IV )

Outcomes
• Outcome is dependent on underlying cause, virulence of organism
• Visual outcome typically ranges from 20/100 to NLP
• Visual outcomes are usually worse when
•
•
•
•

endophthalmitis develops within two days of surgery
Presents with vision of light perception or worse
Afferent pupillary defect is present
Concurrent diabetes

• Enucleation needed sometimes but rarely

Microbial Keratitis
In the U.S: 988,000 visits annually for
keratitis or ”contact lens disorders”

Keratitis Facts
• 988,000 annual visits for keratitis or ”contact lens disorders”
• 930,000 doctor's office and outpatient clinic visits
• 58,000 emergency department visits

• Equivalent to 250,000 hours of clinician time annually
• Total Costs: $175 million in direct health care expenditures
• $58 million for Medicare patients
• $12 million for Medicaid patients each year.

• 76.5% of keratitis visits result in antimicrobial prescriptions.
Sarah A. Collier, MPH; Michael P. Gronostaj, MD, PharmD; Amanda K. MacGurn, MPH; Jennifer R. Cope, MD; Kate L. Awsumb, MA, MPH; Jonathan S. Yoder, MPH, MSW; Michael J.
Beach, PhD . Estimated Burden of Keratitis — United States, 2010 Morbidity and Mortality Weekly Report. 2014;63(45):1027-1030.

Contact Lenses and Keratitis
• CLs are the most common cause of trauma to the corneal epithelium
and the main risk factor for bacterial keratitis
• Of patients with bacterial keratitis, 19-42% are contact lens wearers
• The annual incidence of bacterial keratitis with daily-wear lenses is 3
cases per 10,000.
• Incidence of bacterial keratitis secondary to use of extended-wear
contact lenses is about 8,000 cases per year.

Review: Key Clinical Findings

Stein RM, Clinch TE, Cohen EJ, et al. Infected vs. sterile corneal infiltrates in contact lens wearers.
AM J Ophthalmol. 1988;105(6):632-6.

The Most Common Infections
• Staphylococcus and Streptococcus most common infections subsequent to
ocular surface trauma (e.g., corneal abrasion, surgery, severe ocular
surface disease)
• Pseudomonas is the most common cause of bacterial keratitis In contact
lens wearers
• DON’T FORGET: Corynebacterium diphtheriae, Haemophilus
aegyptius, Neisseria gonorrhoeae, Neisseria meningitidis, and Shigella and
Listeria species can penetrate an intact epithelium
• 24-55% of all corneal perforations are caused by infection (most common
cause of perforation)
• Treat aggressively!

Cultures?
• Scrapings of the corneal ulcer, including the edges, should be
obtained using a sterile spatula or blade, and they should be plated in
chocolate, blood, and Sabouraud agar plates.
• Samples of the eyelids/conjunctiva, topical ocular medications,
contact lens cases, and solutions also may be cultured.
• In cases of mild keratitis (eg, a peripheral infiltrate <1-2 mm), some
practitioners defer corneal scrapings and treat empirically

How to Obtain a Corneal Scraping
• Proparacaine hydrochloride 0.5% (specifically) should be used for
anesthesia prior to culture scraping because it has the least inhibitory
effect. (tetracaine is bacteriostatic)
• Cotton swabs should be avoided because they contain fatty acids,
which have an inhibitory effect on bacterial growth.
• Calcium alginate moistened with trypticase soy broth can be used to
obtain culture material to inoculate directly onto the culture media.
• Repeat cultures can be obtained if the original cultures were negative
and the ulcer is not improving clinically.

Treatment of (Possible) Keratitis
• Low Risk of Visual Loss
• Small, nonstaining peripheral infiltrate with minimal anterior chamber
reaction and no discharge:
• Noncontact lens wearer: Broad-spectrum topical antibiotics (e.g.,
fluoroquinolone [moxifloxacin, gatifloxacin, besifloxacin, levofloxacin]
or polymyxin B/trimethoprim drops q1–2h while awake).
• Contact lens wearer: Fluoroquinolone (e.g., moxifloxacin, gatifloxacin,
ciprofloxacin, besifloxacin, levofloxacin) ± polymyxin B/trimethoprim
drops q1–2h while awake; can add tobramycin or ciprofloxacin
ointment one to four times a day.

Treatment of (Probable) Corneal Ulcer
• Borderline Risk of Visual Loss
• Medium size (1 to 1.5 mm diameter) peripheral infiltrate, or any
smaller infiltrate with an associated epithelial defect, mild anterior
chamber reaction, or moderate discharge:
• Fluoroquinolone (e.g., moxifloxacin, gatifloxacin, ciprofloxacin,
besifloxacin, levofloxacin) ± polymyxin B/trimethoprim q1h around
the clock. Consider starting with a loading dose of q5min for five
doses and then q30min until midnight then q1h.

Treatment of High Risk Corneal Ulcer
• Fortified tobramycin or gentamicin (15 mg/mL) q1h, alternating with
fortified cefazolin (50 mg/mL) or vancomycin (25 mg/mL) q1h.

• Vancomycin should be reserved for resistant organisms, patients at risk for
resistant organisms (e.g., due to hospital or antibiotic exposure, unresponsive
to initial treatment), and for patients who are allergic to penicillin or
cephalosporins.

• If the ulcer is severe and Pseudomonas is suspected, start fortified
tobramycin every 30 minutes and fortified cefazolin q1h; in addition,
consider fortified ceftazidime q1h.
• Oral fluoroquinolones (e.g., ciprofloxacin 500 mg p.o. b.i.d.;
moxifloxacin 400 mg p.o. daily) may be added for patients with scleral
extension or for those with frank or impending perforation..

ARMOR Study

Remember the lower the MIC 90 the better the drug is at killing that organism.
Graphic: 2016 Rev. of Optometry Clinical Guide to Ophthalmic Drugs (Melton and Thomas)

Treatment of Corneal Perforation
• PK, sclerocorneal patch, or application of cyanoacrylate tissue
adhesive may be necessary in cases of corneal perforation or
imminent perforation

Fungal Keratitis
• 5% to 10% of corneal infections in the United States.
• Typically caused by trauma to the cornea with plant or vegetable
material but can occur with contact lenses wear
• Signs: deep stromal gray-white dry infiltrate with a feathery margin,
multifocal or satellite infiltrates, endothelial hypopyon
• AVOID STEROIDS: They can activate and increase the virulence of the
fungal organism, which results in a decrease in resistance to the
infection.
• These infections usually present with fewer symptoms than bacterial
keratitis

Fungal Keratitis

Fungal Keratitis
• Culture is highly recommended to confirm the diagnosis

• Gram, Giemsa, calcofluor white, or KOH stain for organisms; periodic acid-Schiff, Gomori methenamine
silver, and hematoxylin and eosin (H&E) stains can also be used
• Don’t forget contact lens case!

• Natamycin 5% drops (especially for filamentous fungi), amphotericin
B 0.15% drops (especially for Candida), or topical fortified
voriconazole 1% initially q1–2h around the clock
• Cycloplegic (atropine 1% is recommended if hypopyon is present)
• NO STEROIDS
• Other: oral antifungals and corneal epithelial debridement might be
needed

Protozoan (Parasitic) Infections
Most common is Acanthamoeba
Diagnostic delay is common because of the nonspecific presentation.
Symptoms are often severe ocular pain and photophobia.
In the early stages, a localized infection may appear in a mildly
symptomatic patient with diffuse punctate epitheliopathy or
pseudodendritic epithelial lesions. A gray-white superficial infiltrate may
occur in the central cornea. This infection can progress into a partial or
complete ring infiltrate.
• If CL wearer: ask about CL wear in pool, hot tub or fresh water source.
• Cultures are helpful but most cases are diagnosed by clinical presentation
or confocal microscopy.
•
•
•
•

Acanthamoeba Keratitis: Early
• Diffuse punctate epitheliopathy
or pseudodendritic epithelial
lesions.
• A gray-white superficial infiltrate
may occur in the central cornea.
• Eventually progresses into a
partial or complete ring
infiltrate.

Acanthamoeba Keratitis: Late

Acanthamoeba Keratitis: Treatment
• One or more of the following:

• Polyhexamethylene biguanide 0.02% (PHMB) drops q1h or chlorhexidine
0.02% drops q1h. (Must be compounded in US)
• Propamidine isethionate 0.1% drops q1h are typically added in addition to
PHMB or chlorhexidine. Dibromopropamidine isethionate 0.15% ointment is
also available. (Must be compounded in US)
• Oral antifungal agent (e.g., itraconazole 400 mg p.o. for one loading dose,
then 100 to 200 mg p.o. daily, ketoconazole 200 mg p.o. daily, or voriconazole
200 mg p.o. daily to b.i.d.)

• Corneal transplant is needed in many cases. Often complicated by
recurrent infection.
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Orbital Cellulitis
Incidence: Unknown

Orbital Cellulitis
• Inflammation of the periocular tissues posterior to the orbital septum
• Etiology:
• Spread of existing infection
• Ethmoid Sinusitis most common (90% of all infections, all age
groups)
• Any periorbial infection (dacryocystitis, ocular adnexa)
• Ear or dental infection
• Any trauma or surgery that perforates the septum increases risk

Orbital Cellulitis
• Incidence:
• More common in winter
months
• More common in children
than adults
• Average age of onset in
children between 7-12
years old
• Twice as common in
males

The image part with relationship ID rId3 was not found in the file.

Pathway of Infection
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• Ethmoid bone is thin and has
multiple perforations for nerves
and blood vessels which allows
infection to spread into the
periorbital space
• Supporting structures (muscle
sheaths, septa etc) allow for
lateral and posterior spread
• Venous drainage via the orbital
veins (valveless) is a conduit for
anterior and posterior spread

Orbital Cellulitis
Symptoms

• Red eye with swollen lids
• Blurred vision
• Pain on eye movement
• Diplopia
• Recent URI, sinus or dental
infection
• Fever
• Headache

Signs

• Eyelid edema and erythema
• Conj. Injection and chemosis
• Proptosis
• Severe cases:
•
•
•
•
•

APD
Retinal venous congestion
Disc edema
Elevated IOP
Purulent discharge

Differential Diagnosis
• Preseptal Cellulitis
•
•
•
•
•

Red, swollen, tender lid
NO change in vision
NO proptosis
NO restriction of EOMS
NO/mild conj. Injection

• Orbital mass

• Slow growing
• Usually painless
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Orbital Complications
• Subperiorbital or orbital abscess formation may occur (7-9%)
• Permanently reduced vision (11% of all cases)
•
•
•
•
•

Corneal damage secondary to exposure or neurotrophic keratitis
Destruction of intraocular tissues
Secondary glaucoma
Optic neuritis
Central retinal artery occlusion

• Blindness can occur with elevated intraocular pressure (extended) or
direct infection of the optic nerve

Intracranial Complications
• Meningitis (2%)
• Intracranial, epidural or subdural abscess
• Cavernous sinus thrombosis (1%)
• A blood clot in the cavernous sinus
• Most common cause is spreading infection

• Up to 30% mortality rate

• Watch for rapid progression of clinical signs (eg, increasing proptosis,
mydriasis, decreasing visual acuity, development of an afferent pupillary
defect).

Diagnosis and Management
• Careful clinical exam

• Critical signs of restricted EOM
• Blurred vision
• Proptosis

• Check vitals (fever?), mental
status
• neck flexibility
• If orbital cellulitis is suspected:

SEND TO ER

While at the Hospital
• Confirmatory diagnosis will be
made with
• CT/MRI of orbits and sinuses
• Blood cultures and CBC

• ER will order consults with
• Neuro
• ENT
• Infectious disease

Treatment
• Broad-spectrum intravenous antibiotics to cover grampositive, gram-negative, and anaerobic organisms for 48 to
72 hours, followed by oral medication for at least 1 week.
The specific antibiotic agents vary.
• Orbital decompression surgery might be indicated
• Abscesses might need to be surgically drained
• Up to 14 days often needed to treat infections

Trauma
In 2005 was 3.15 per 1000 population
Injuries going UP in children

High Risk Findings After Trauma
• Hyphema
• Globe perforation
• Intra ocular foreign body
• Blowout fractures
• Retinal detachment
• Choroidal rupture

Traumatic Hyphema
• Blood or clot or both in the AC. Caused by stretching of the ciliary
body or iris during trauma, causing vessels to leak in to the anterior
chamber.
• History:
• Type of injury
• anticoagulant medications?
• blood disorder such as Sickle Cell?

• A “rebleed” can occur within 5 days, often worse than initial bleed

Evaluation of Hyphema
• First: Rule out ruptured globe
• Document the location and height of
the blood
• Look for other traumatic injuries
• Measure IOP
• Avoid gonioscopy unless intractable
IOP increase
• Perform DFE if possible NOT scleral
depression
• If unable to view fundus, consider
gentle B-scan ultrasound
• Consider CT scan if suspected intra
ocular foreign body, orbital fracture
or loss of consciousness

Management of Hyphema
• Bed rest (head elevated) with bathroom privileges or limited activity.
Discourage strenuous activity, bending, or heavy lifting.
• Rigid shield (metal or clear plastic) over the involved eye at all times.
• Do not patch-must be able to notice a vision change (rebleed, RD, etc.)

• Cycloplegia: (cyclopentolate 1% or 2% b.i.d. to t.i.d., homatropine 5% b.i.d.
to t.i.d., or atropine 1% daily to b.i.d.).
• Topical steroids (e.g., prednisolone acetate 1% q.i.d. to q1h) if there is cell
and flare or lens capsule rupture
• Mild analgesics only. Avoid sedatives and anticoagulant medications.

Managing Increased IOP after Hyphema
• Elevated IOP shortly after the trauma is common and usually shortlived.
• Caused by ”plugging” of the TM with blood and cellular debris
• Elevating the patients head may help the blood to settle and decrease
the IOP
• Non-sickle cell patients: IOP > 30 mmHg
• Treat first with beta-blocker then alpha-agonist or topical CAI
• Avoid prostaglandin analogs and miotics (promote inflammation)
• If IOP still elevated consider oral CAI or surgical consult

Managing IOP Elevations after Hyphema
• Patients with Sickle-cell disease or trait treat >24 mmHg
• Start with a beta-blocker (e.g., timolol or levobunolol 0.5% b.i.d.).
• All other agents must be used with extreme caution:

• Topical dorzolamide and brinzolamide may reduce aqueous pH and induce
increased sickling
• topical alpha-agonists (e.g., brimonidine or apraclonidine) may affect iris
vasculature

• Avoid systemic diuretics because they promote sickling by inducing
systemic acidosis and volume contraction.

Managing IOP Elevations after Hyphema
• AC paracentesis may be needed:

• IOP is not controlled with appropriate topical treatment

• Surgical removal of hyphema might be needed in the following situations:

• Corneal stromal blood staining.
• Significant visual deterioration.
• Hyphema that does not decrease to ≤50% by 8 days (to prevent peripheral anterior
synechiae).
• IOP ≥60 mm Hg for ≥48 hours, despite maximal medical therapy (to prevent optic atrophy).
• IOP ≥25 mm Hg with total hyphema for ≥5 days (to prevent corneal stromal blood staining).
• IOP 24 mm Hg for ≥24 hours (or any transient increase in IOP ≥30 mm Hg) in sickle cell trait or
disease patients.
• Consider early surgical intervention for children at risk for amblyopia.

•

Follow-Up
• See patient daily until Day 10 to check VA, IOP and to monitor size of the
hyphema,
• Day 5 to 10 is when the patient is at highest risk of rebleed.
• Maintain a long-acting cycloplegic agent (e.g., atropine 1% daily to b.i.d.)
depending on the severity of the condition.
• Topical steroids may be tapered as the blood, fibrin, and WBCs resolve.
• Glasses or eye shield during the day and eye shield at night.
• Refrain from strenuous physical activities for at least 1 week after the initial
injury or rebleed.
• Normal activities may be resumed once the hyphema has resolved and
patient is out of rebleed risk (after day 5)

Follow-Up
• At four weeks after the original trauma for gonioscopy and dilated
fundus examination with scleral depression for all patients.
• Annual follow-up should be recommended due to the potential for
angle-recession glaucoma to develope.

Ruptured Globe Secondary to Trauma
• Symptoms: pain, decreased vision, “eye tearing” with history of trauma or sharp
object into the eye
• Critical Signs:
•
•
•
•
•
•

Full thickness corneal or scleral laceration
Positive Seidel’s Sign
Flat AC
Peaked pupil
Iris TIDS
Intraocular foreign body visualized

• If a ruptured globe is present-immediately place a rigid metal eye shield and seek
and immediate Ophthalmology consult

Ruptured Globe Secondary to Trauma
• DO NOT:
•
•
•
•

Check IOP if you are not absolutely certain there is no rupture
No gonioscopy
No scleral depression
NO bending, lifting. Consider ambulance?

• With globe rupture: high suspicion of IOFB

Intraocular Foreign Body
• Severity of condition is usually dependent on the original injury
• Metallic IOFB causes metallosis- oxidation and other chemical reactions
with the surrounding tissues which causes tissue damage and
inflammation.
• Pounding or grinding metal most common
– May present 1-2 days after injury
– Non localizing pain
• Treat like globe rupture
• Diagnosis: XR/CT or ultrasound
• Treatment: Surgical removal
• High risk of secondary infections (endophthalmitis)

Orbital Blowout Fracture
• Signs:
• Symptoms
• Pain on eye movement
• Restricted eye movement
• Diplopia
gaze
• Crepitus (nose blowing)
• subcutaneous or conjunctival
emphysema
• hypesthesia in the
distribution of the infraorbital
nerve (ipsilateral cheek and
upper lip)
• enophthalmos

Evaluation
• VA
• EOM
• Specifically rule out globe rupture and
hyphemia.
• IOP
• Pupils and color vision to rule out
Traumatic Optic Neuritis (TON).
• Dilated exam to rule out choroidal
rupture or traumatic RD

• Globe displacement?
• Compare facial sensations of the
affected cheek with the contralateral
side
• Palpate the eyelids for crepitus
(subcutaneous emphysema)
• Palpate the orbital rim for step-off
deformities.
• CT of the orbit and midface should be
obtained in all cases of suspected
orbital fractures
• If there was a of loss of consciousness,
brain imaging is recommended.

Surgical Intervention in Orbital Fractures
• 24-48 hours:

• Patients with muscle entrapment require urgent orbital surery to release any
incarcerated muscle. Very high risk of permanent restrictive strabismus from
muscle ischemia and fibrosis.
• Oculocardiac reflex

• 1-2 Weeks:

• Persistent diplopia in primary or downgaze
• Large orbital floor fractures
• Complex fractures involving multiple bones of orbit

Follow-up
• 1 and 2 weeks:

• Evaluate diplopia
• Check for signs of sinusitis (if present at time of injury, see sooner)
• Gonioscopy and dilated retinal examination with scleral depression is
performed 3 to 4 weeks after trauma if a hyphema or microhyphema was
present.
• Warning symptoms of retinal detachment and orbital cellulitis are explained
to the patient.

Retinal Pathology Secondary to Trauma
• Retinal tears and detachments
• Commotia Retina
• Choroidal rupture

Commotio Retinae
• Symptoms: Might have decreased vision but could be asymptomatic;
history of recent ocular trauma.
• Signs: Confluent area of retinal whitening. (Berlin edema when
occurring in the posterior pole). The retinal blood vessels are
undisturbed in the area of retinal whitening, retinal hemorrhages
might be present.
• Evaluation: Complete ophthalmic evaluation, including dilated fundus
examination. Scleral depression is performed except when a ruptured
globe, hyphema, microhyphema, or iritis is present.
• OCT is often helpful to evaluate edema and monitor resolution

Commotio Retinae

Commotio Retinae
• Treatment:
• No treatment is required because this condition usually clears
without therapy. Some patients with foveal involvement may be left
with chronic visual impairment secondary to photoreceptor damage.
• Follow-Up
• Dilated fundus examination is repeated in 1 to 2 weeks. Patients are
instructed to return sooner if retinal detachment symptoms are
experienced

Choroidal Rupture
• Decreased vision or asymptomatic,
history of trauma
• Signs:

• Single or multiple yellow or white
crescent-shaped subretinal streak(s),
usually concentric to the optic disc.
• Might not be visible until several weeks
after injury if overlying edema or blood.

• Long term risk of choroidal
neovascularization (CNV)
• Traumatic Optic Neuropathy might be
present
• Treatment: None. Anti-VEGF for CNV

Questions?

