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Ocular Trauma
In 2016, approximately 131,000 eye injuries constituted 4.8% of work-

related injuries in the United States.1 Approximately 3% of emergency 
department (ED) visits are for eye trauma complaints.2 Appropriate diag-
nosis, workup, symptomatic care, and potentially vision-saving interventions 
rely on knowledge of eye anatomy and predicted injury patterns. The first 
step of evaluation must include screening for potential life-threatening inju-
ries. Patients with trauma to the face and neck should have a proper primary 
and secondary trauma survey to exclude any imminently harmful injuries. 
Then it is safe to proceed to a careful evaluation of the eye and surrounding 
structures. 

The comprehensive physical exam of the eye includes multiple aspects: visual 
acuity, visual fields, eyelid eversion, extraocular movements, pupil examination 
and reactivity, slit lamp examination of cornea and anterior chamber, fluores-
cein staining, intraocular pressure, and fundoscopy. Individual components of 
the exam are either mandatory or contraindicated depending on the presenting 
case, as will be discussed. However, the importance of assessing and document-
ing visual acuity cannot be overemphasized.

This review includes both can’t-miss and common traumatic injuries to the 
eye. After completing this review, the practitioner should be more comfortable 
evaluating and treating a patient with a traumatic eye complaint and under-
standing when to involve ophthalmology and with what urgency. 

Periorbital Contusion
Familiar to laypersons as a “black eye,” a contusion to the orbit and nearby 

tissue results in ecchymosis and variable degrees of swelling. Although perior-
bital contusion generally is a self-limited condition, its presence is correlated 
with facial fractures,3 basilar skull fractures,4 orbital wall fractures,5 and other 
injuries.

Further, eyelid swelling can limit visual acuity assessment and examination 
of the eye for more serious injuries, such as globe rupture. After evaluating for 
and stabilizing life-threatening injuries, prompt examination of the eye prior to 
maximum swelling may allow for better assessment. When available, Desmarres 
retractors facilitate examination while minimizing pressure on the globe.

Care should be taken to avoid confusing periorbital ecchymosis caused by 
direct trauma to capillaries with “raccoon eyes” caused by blood from a basilar 
skull fracture tracking along tissue planes.6 Atraumatic periorbital ecchymosis 
has been reported to be caused by sneezing,7 but caution should be exercised 
before attributing this to trivial occult trauma, given that it can be a presenting 
sign of malignancy (e.g., neuroblastoma in children8), clotting dysfunction, or 
systemic disorders such as multiple myeloma.9
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EXECUTIVE SUMMARY
 z Atraumatic periorbital ecchymosis has been reported to be 

caused by sneezing, but caution should be exercised before 
attributing this to trivial occult trauma, given that it can be 
a presenting sign of malignancy (e.g., neuroblastoma in 
children), clotting dysfunction, or systemic disorders such as 
multiple myeloma.

 z Features that define a complex lid laceration include involve-
ment of lid margins, levator muscle or tendon, canthal ten-
dons, tissue loss, penetration of the orbital septum, or location 
medial to the punctae. Any fat visible in the wound signifies 
orbital septum laceration, given that there is no subcutaneous 
fat in the eyelids. These injuries have a high incidence of globe 
penetration and intraorbital foreign bodies.

 z The inferior wall, also known as the orbital floor, is weakest 
and is the most common site of fracture, leading to communi-
cation between the maxillary sinus and the orbit.

 z Orbital compartment syndrome is diagnosed most appropri-
ately clinically prior to imaging. Clinical findings include vision 
loss, proptosis, limited extraocular movement, and elevated 
intraocular pressure.

 z A corneal ulcer appears as a white patch visible without fluo-
rescein staining, sometimes only on slit-lamp examination. The 
majority of corneal ulcers are bacterial, although fungal and 

herpes infections occur. The most important risk factor is con-
tact lens use. A culture of the ulcer and ophthalmologic consul-
tation are recommended prior to initiation of treatment.

 z Research regarding treatment for corneal abrasions is 
ongoing. Currently, no ophthalmological organization has 
endorsed prescribing home local anesthetic for corneal abra-
sions, and it is not the standard of care.

 z The most important concept regarding chemical exposures is 
that treatment must be instituted immediately, even before 
vision testing. Beginning at the site of injury, irrigation using 
running tap water for at least 30 minutes before transport has 
been shown to improve outcomes.

 z Iritis usually presents with findings that include “ciliary flush” 
(conjunctivitis focused around the limbus), a poorly reactive 
pupil, and photophobia. Pain in the affected eye when light 
is shone into the unaffected eye is termed consensual photo-
phobia, which demonstrates pain is originating from the iris 
contraction and is consistent with uveitis. Slit-lamp exam may 
show cells and flare in the anterior chamber as is seen in non-
traumatic uveitis.

 z Conditions that create connective tissue weakness, including 
Marfan syndrome, homocysteinuria, and tertiary syphilis, pre-
dispose to lens subluxation.

As with other soft tissue contusions, 
treatment is supportive with head eleva-
tion and cold compresses. The patient 
should be given instructions to seek 
follow-up care if he or she develops 
symptoms suggestive of injury not 
obvious on initial presentation (such 
as decreased vision, flashing or floaters, 
or diplopia) or symptoms suggestive of 
infection (such as increased pain, swell-
ing, or fever).

Eyelid Lacerations
A patient with an eyelid laceration 

first must undergo evaluation for a lac-
eration to deeper structures. The wound 
should be evaluated for foreign bodies. 
Many eyelid lacerations are complex 
and require referral to ophthalmology 
or plastic surgery for repair to mini-
mize the risk of missed deeper injuries 
and for precise repair that optimizes 
functional and cosmetic outcomes. 
Features that define a complex lacera-
tion include involvement of lid mar-
gins, levator muscle or tendon, canthal 
tendons, tissue loss, penetration of the 
orbital septum, or location medial to 
the punctae.10 (See Figure 1.) Any fat 
visible in the wound signifies orbital 

septum laceration, given that there is 
no subcutaneous fat in the eyelids, and 
these injuries have a high incidence of 
globe penetration and intraorbital for-
eign bodies.11 

Canalicular involvement should be 
suspected in lacerations medial to the 
punctae.12 If there is doubt regarding 
canalicular involvement, fluorescein 
instilled in the eye may appear in the 
wound.13 Scarring and stenosis after 
unrecognized canalicular injuries can 
result in epiphora, in which inad-
equately drained tears continuously 
overflow onto the cheek.

Simple, superficial lacerations involv-
ing less than 25% of the lid heal well 
by secondary intention and, thus, do 
not require repair.14 If indicated, emer-
gency physicians may repair simple 
lacerations with 6-0 to 7-0 interrupted 
sutures. Absorbable sutures, including 
fast-absorbing plain gut, have been used 
with acceptable outcomes15,16 and are 
convenient for patients. Nonabsorbable 
nylon or polypropylene sutures are 
removed in three to five days.10 Suture 
ends should be trimmed short or buried, 
if possible, to avoid contact with the 
cornea.

Orbital Wall Fractures
Trauma to the globe and orbit most 

commonly occurs from falls, inter-
personal violence, sports, and motor 
vehicle collisions. The trauma can result 
in fracture of one or more walls of the 
orbit, which often is termed a “blowout 
fracture.”17 There is debate regarding 
whether pressure directly on the globe 
is redirected into the orbital wall result-
ing in fracture in most cases, or if com-
pressive forces on the orbital rim cause 
these fractures.17 Regardless of the exact 
mechanism, the two most common sites 
are the medial and inferior wall. The 
inferior wall, also known as the orbital 
floor, is weakest and is the most common 
site of fracture, leading to communica-
tion between the maxillary sinus and the 
orbit. (See Figure 2.) This communication 
causes orbital emphysema or air within 
the orbit. The maxillary (V2) branch 
of the trigeminal nerve traverses the 
orbital floor and can be injured, result-
ing in hypoesthesia in a V2 distribution 
(i.e., the ipsilateral cheek and upper lip). 
Herniation of orbital tissue, with or 
without the muscle itself, entraps move-
ment of the inferior rectus muscle, limit-
ing upward gaze. 
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The second most common site of 
orbital blowout fracture is the medial 
wall, composed of the aptly named 
lamina papyracea (paper layer) of the 
ethmoid bone. Fracture will cause com-
munication with ethmoid air cells and 
orbital emphysema. Analogously to 
inferior rectus entrapment, medial wall 
fracture can entrap the medial rectus 
muscle and cause diplopia.

Orbital emphysema is an almost 
universally benign condition that 
self-resolves, with only rare cases of 
increased intraorbital pressure nerve 
compression leading to vision loss.18 
Nonetheless, avoiding Valsalva and nose 
blowing helps limit orbital emphysema.

Plain films of the orbits have poor 
sensitivity for orbital fractures, with 
reported rates of 64-78% as compared 
with computed tomography (CT),19,20 
and are not recommended. CT imaging 
with coronal reconstruction is the test of 
choice.21,22

If the fracture involves an infected 
sinus, there is a clear indication for 
antibiotics with sinus flora coverage, 
such as amoxicillin-clavulanate for 10 
days, accompanied by an oral deconges-
tant. Currently, the evidence regarding 
routine prophylactic antibiotics after 
isolated orbital wall fracture to prevent 

orbital cellulitis is inadequate to assess 
efficacy or safety.23,24

In many cases of entrapment, 
restricted eye movement results from 
herniation through the fracture of 
edematous soft tissue other than the 
extraocular muscle itself. Head elevation 
and cold compresses for 48 hours after 
injury help reduce this swelling with 
minimal risk. In a single, small, double-
blind, randomized, controlled trial (n = 
38), corticosteroids were shown to speed 
the resolution of diplopia, obviating 
the need for surgery in some cases and 
decreasing time to resolution of diplopia 
postoperatively.25

Blindness is rare and is reported 
at a rate of one in 1,500 cases.26 The 
major complications of orbital wall 
fractures are diplopia and enophthal-
mos. Enophthalmos is the abnormal 
retraction of the globe within the orbit, 
which can decrease field of vision and 
has adverse cosmetic effects. Operative 
interventions may be utilized to cor-
rect these deficits if performed after 
swelling from the initial injury has 
decreased. The indications for surgery 
and its optimal timing are debated. In 
the United States, the general consen-
sus is that early surgery (within one to 
three weeks) is performed for persistent 

diplopia, enophthalmos > 2-3 mm, or 
substantial tissue herniation into the 
maxillary sinus.17

In summary, orbital wall fractures 
should be diagnosed primarily with 
CT and should be treated with ice and 
head elevation for 48 hours. The patient 
should avoid nose-blowing. Consider 
steroids and antibiotics. Refer the 
patient to ophthalmology/plastic sur-
gery for evaluation and possible consid-
eration of surgery in one to three weeks.

Retrobulbar Hematoma
Trauma to the globe and orbit can 

result in hemorrhage within the orbit, 
leading to retrobulbar hematoma (i.e., 
hematoma behind the globe). This can 
lead to orbital compartment syndrome, 
in which increased pressure within the 
confines of the orbit leads to decreased 
perfusion of the retina and optic nerve, 
with the potential for permanent vision 
loss.

In a review of 1,386 patients with eye 
trauma at a single U.S. Level I trauma 
center, researchers found a 3.4% inci-
dence of retrobulbar hematoma, 54% of 
whom underwent lateral canthotomy.27

Retrobulbar hematoma is seen on 
CT imaging. However, orbital com-
partment syndrome is diagnosed most 
appropriately clinically prior to imag-
ing. Clinical findings include vision loss, 
proptosis, limited extraocular move-
ment, and elevated intraocular pressure 
(IOP).10 Normal IOP is 10-20 mmHg. 
Recommendations vary for an IOP 
threshold at which to perform imme-
diate decompression: IOP within 
20 mmHg of mean arterial pressure,28 
IOP greater than 40 mmHg,29,30 or 
IOP greater than 30 mmHg.31 A rea-
sonable approach would be to have a 
lower threshold for lateral canthotomy 
and cantholysis in which the condition 
of the patient precludes assessment of 
visual acuity.

Orbital compartment syndrome man-
dates emergent decompression. Animal 
models have shown tolerance of reti-
nal ischemia up to approximately 100 
minutes, but irreversible damage after 
100-240 minutes.32,33 For this reason, 
decompression is recommended within 
100-120 minutes of symptom onset.34,35 
Emergency physicians achieve decom-
pression via bedside lateral canthotomy 

Figure 1. Lower Lid Laceration

Lower lid laceration with canaliculus involvement as a result of a dog bite.

Image used with permission from: Jessica S. Watson, MD.
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and cantholysis (see Figure 3), a 
simple and potentially vision-saving 
procedure.28,29,36

In cases of only mild elevation in IOP, 
or when additional pressure reduction 
after decompression is required, medica-
tions to reduce IOP are indicated, for 
example, a carbonic anhydrase inhibi-
tor such as acetazolamide, a topical 
beta-blocker such as timolol, and 1 to 
2 grams per kilogram of intravenous 
(IV) mannitol.10 Obtain ophthalmology 
consultation in all cases for definitive 
decompression.

Corneal Foreign Body/
Abrasion

Patients with corneal abrasion may 
present with a foreign body sensation, 
pain, and photophobia. Decreased visual 
acuity may be present if the abrasion 
involves the visual axis. If a diagnostic 
dilemma exists, significant relief from 
topical local anesthetic is consistent 
with a superficial pathological process.37

Diagnosis is made using a Wood’s 
lamp and visualizing abnormal epithe-
lial fluorescein uptake. (See Figure 4.) 
Flow of aqueous humor from the defect 
(Seidel’s sign) suggests a corneal per-
foration or potentially a globe rupture. 

Care should be taken not to misdiag-
nose a corneal ulcer as a corneal abra-
sion. A corneal ulcer appears as a white 
patch visible without fluorescein stain-
ing, sometimes only on slit-lamp exami-
nation. The majority of corneal ulcers 
are bacterial, but fungal and herpes 
infections also occur. The most impor-
tant risk factor is contact lens use. A 
culture of the ulcer and ophthalmologic 
consultation are recommended prior to 
initiation of treatment.10

Treatment of corneal abrasions includes 
topical antibiotics, generally erythromycin 
ointment. Contact lens wearers require 
Pseudomonas coverage with tobramycin or 
moxifloxacin 0.5%, one to two drops every 
four hours.38 Pain control may be achieved 
with cycloplegics (contraindicated in 
glaucoma), and there is evidence for sig-
nificant relief with topical non-steroidal 
anti-inflammatory drugs (NSAIDs), such 
as ketorolac 0.5% or diclofenac 0.1% four 
times daily.39 Multiple Cochrane reviews 
have concluded that eye patching for cor-
neal abrasion does not improve healing 
rates or pain and should not be recom-
mended routinely.40,41

Historically, topical anesthetics such 
as tetracaine or proparacaine have been 
considered contraindicated for the 

home treatment of corneal abrasions42,43 
because of concerns that the anesthetic 
may impair healing, have direct toxicity, 
and/or mask more serious conditions. 
This idea has been challenged by phy-
sicians who cite small trials showing 
efficacy without adverse events and a 
track record of safety when used for pho-
torefractive keratectomy (which creates 
an epithelial defect similar to a corneal 
abrasion).44 

Waldman et al recently published a 
non-randomized observational adult 
study in which tetracaine 1% up to every 
30 minutes for 24 hours was prescribed 
for “simple corneal abrasions.” These 
included abrasions that occurred within 
48 hours of evaluation and were due to 
a simple traumatic cause without con-
tamination, not from chemicals, contact 
lens use, thermal burns, or infection, and 
not requiring immediate ophthalmo-
logic evaluation. No adverse events were 
seen in the 303 simple corneal abrasions 
treated; however, 151 patients with non-
simple corneal abrasions were prescribed 
tetracaine inappropriately, several of 
whom had serious conditions (e.g., her-
pes keratitis, anterior uveitis).45 Persistent 
pain typically is the symptom that drives 
patients with more serious conditions to 
follow up with ophthalmology. Masking 
that pain poses a real risk of adverse out-
comes from delayed diagnosis. Research 
in this area is ongoing. Currently, no 
ophthalmological organization has 
endorsed prescribing home local anes-
thetic for corneal abrasions, and it is not 
the standard of care.

Corneal abrasions heal quickly and 
are characterized by rapid improve-
ment in symptoms. If symptoms do 
not improve or if they worsen after 24 
hours, patients should be instructed 
to obtain urgent ophthalmology 
evaluation.

Corneal Foreign Body
Corneal foreign bodies most fre-

quently occur from accidents involving 
small fragments of metal. Prevention 
involves use of appropriate protective 
eyewear during risky activities.

Evaluation includes assurance that 
corneal perforation, and thus the poten-
tial for globe rupture, is not present. 
This is performed with fluorescein stain-
ing. A flow of aqueous humor from the 

Figure 2. Orbital Floor Fracture

Orbital floor fracture with fat herniation on CT scan.

Image used with permission from: Jessica S. Watson, MD.
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anterior chamber seen on fluorescein 
exam (Seidel’s sign) signifies corneal 
perforation.

Small, superficial corneal bodies that 
cannot be removed with a moistened 
cotton swab often are removed easily 
at the bedside of a cooperative patient 
with the use of a topical anesthetic 
and a small needle or ophthalmic burr 
device.46 The patient’s face should be 
resting forward in contact with a slit 
lamp, and the provider’s hand should 
be braced against the frame of the slit 
lamp and the patient’s face. A syringe 
attached to the needle may make the 
procedure easier. Metallic foreign bodies 
often will leave a rust ring after removal. 
Rust rings become more superficial 24 
hours after foreign body removal, mak-
ing them easier to remove with oph-
thalmic burr at an ophthalmology office 
visit.

Standard treatment includes topi-
cal antibiotic ointment, although as 
with corneal abrasion, the necessity 
is not well established with existing 
data. Tetanus immunization status also 
should be addressed. 

Photokeratitis 
Photokeratitis or ultraviolet kera-

titis, commonly known as “welder’s 

keratitis,” is a painful condition caused 
by exposure to either natural ultravio-
let (UV) or artificial rays, which are 
absorbed in the corneal epithelium 
causing desquamation. Most com-
monly known causes are welder’s arc 
burns and “snow-blindness.” The expo-
sure may not be known to the patient, 
as there typically is a latent period 
of six to 12 hours before symptoms 
start.47 Symptoms include bilateral eye 
pain, burning, foreign body sensation, 
photophobia, excessive tearing, and 
the inability to open eyes. Often, the 
patient will be pacing or showing signs 
of distress. Although the condition is 
excruciatingly painful, most often it is 
self-limiting, with complete resolution 
in 48-72 hours.47 

A careful history often will lead to the 
diagnosis based on antecedent exposure. 
Patients also may have signs of facial 
and eyelid erythema. Visual acuity often 
is preserved or only mildly decreased, 
but frequently requires topical anes-
thetic to obtain an assessment. There 
will be tearing and injection with pos-
sible chemosis of the conjunctiva; how-
ever, the tarsal conjunctiva should be 
spared. There is diffuse punctate uptake 
of fluorescein when instilled. Otherwise, 
the exam is unremarkable. 

Because photokeratitis is a self-
limiting process, symptomatic treat-
ment is the mainstay of therapy. There 
are no clinical trial data on the effi-
cacy or validity of these treatments. 
Symptomatic treatments include lubri-
cating therapy, such as erythromycin 
ointment three to four times per day 
for three days, to prevent corneal infec-
tion. Oral pain regimens are up to the 
prescribing provider. Topical cyclople-
gics, such as cyclopentolate (0.5%-2%, 
1-2 drops) and homatropine (2-5%, 
1-2 drops every four hours), may be 
prescribed to limit pain associated with 
pupillary changes.47 Again, home topical 
anesthetics have not been supported by 
any ophthalmological society and are 
not considered the standard of care. 

Outpatient ophthalmology follow-
up is recommended. Symptoms should 
resolve in two to three days. There 
often are no long-term sequelae unless 
there is chronic exposure. Prevention 
with proper eye protection should be 
emphasized. 

Chemical Burns
Chemical exposures to the eye make 

up 12-22% of ocular injuries.48 These 
injuries can be devastating, and the best 
outcome depends on early and aggres-
sive irrigation. Strong alkaline chemi-
cals, which are common in household 
and industrial cleaning products, tend to 
cause deeper burns, as the liquefactive 
necrosis produced allows penetration 
deeper into tissues. In contrast, strong 
acids cause coagulative necrosis, often 
limiting damage to more superficial 
layers. Examples of exposures that can 
cause significant chemical injury include 
lye, cements, plasters, airbag powder, 
ammonia, battery acid, pool cleaner, vin-
egar, solvents, detergents, and mace.49

The most important concept regard-
ing chemical exposures is that treatment 
must be instituted immediately, even 
before vision testing. Beginning at the 
site of injury, irrigation using running 
tap water for at least 30 minutes before 
transport has been shown to improve 
outcomes.50,51 The hypo-osmolarity of 
water used for irrigation may cause cor-
neal edema, which may be beneficial by 
increasing the distance chemicals must 
diffuse before reaching deeper struc-
tures.52 Particulate matter, if present, 

Figure 3. Lateral Canthotomy

Illustration of the steps of a lateral canthotomy. Step 1: Anesthetize the tissue overlying 
the lateral canthus. Step 2: Clamp and then snip the lateral canthus full thickness. 
Step 3: Note landmarks of the inferior crus. Step 4: Grasp the lateral lower eyelid with 
toothed forceps. Pull the lower eyelid anteriorly. Strum the lateral tendon and cut. 

Illustration by Marguerite Adolf.
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is removed from the eye with a moist 
cotton swab. Use of a contact lens irri-
gation device, such as Morgan Lens, 
allows for continuous irrigation without 
a provider present, which can be facili-
tated by a topical anesthetic.

Although multiple options are avail-
able, the choice of irrigation solution is 
less important than the promptness and 
thoroughness of irrigation.53 Normal 
saline and lactated Ringer’s commonly 
are used because of their widespread 
availability. There is evidence that the 
borate-based buffer solution Cederroth 
Eye Wash solution and the amphoteric 
polyvalent buffer Diphoterine are more 
effective than water or isotonic saline 
for normalizing eye pH after chemical 
exposure.51

During irrigation, the ocular surface 
pH should be tested about every 20 
minutes with litmus paper until the 
pH has normalized. Consultation with 
ophthalmology should be obtained 
in all cases. Preservative-free artificial 
tears are the mainstay of chemical burn 
treatment and are believed to promote 
epithelialization and speed visual 
recovery.48 Depending on the case, the 
ophthalmologist may employ adjunctive 
therapies, including steroids, antibiotics, 
citrate, growth factor supplementation 

from a variety of biological sources, and/
or surgery.

Traumatic Hyphema
Trauma to the eye can cause bleed-

ing within the anterior chamber. The 
characteristic layering of blood in the 
anterior chamber is termed hyphema. 
Photophobia usually is present. If large 
enough, an afferent pupillary defect may 
occur. 

The most serious complication is acute 
glaucoma, which can occur when clotted 
blood impairs outflow of aqueous humor 
from the anterior chamber. This pres-
ents with pain, vision loss, and increased 
intraocular pressure. Initial treatment 
includes medications to decrease aqueous 
humor production: topical beta-blocker 
(timolol), topical alpha-agonist (brimo-
nidine or apraclonidine), and IV carbonic 
anhydrase inhibitor (acetazolamide). IV 
mannitol is used in severe cases.10 

Special consideration is given to 
patients with sickle cell disease. The 
anterior chamber is relatively hypoxic 
and acidic, which promotes sickling 
and subsequent obstruction of aque-
ous humor outflow. Acetazolamide is 
avoided because of its association with 
increased sickling. Topical timolol 
is the starting treatment, with other 

agents given in consultation with 
ophthalmology.10

The most common complication 
is rebleeding, reported at rates of 
6-33%,54,55 and it occurs most com-
monly on days 2 to 5.10 For this reason, 
antiplatelet agents should be avoided.

The data for optimal initial treat-
ment are limited. Traditional practices 
included bed rest, head elevation to 
30-45 degrees, and an eye shield; how-
ever, the authors of a Cochrane review 
of studies evaluating these practices 
concluded that sample sizes are too 
small to evaluate efficacy.56 The authors 
of this same Cochrane review concluded 
that current evidence suggests antifibri-
nolytics, such as aminocaproic acid and 
tranexamic acid, reduce rates of rebleed-
ing. However, there are insufficient data 
on the important outcomes of corneal 
staining and vision loss or on safety.56 It 
has been hypothesized that long-term 
visual loss usually is related to concur-
rent eye trauma and not the hyphema 
per se,57 offering an explanation as to 
why larger hyphema and rebleeding are 
associated with vision loss as a marker 
of more severe trauma, yet treatments 
that reduce rebleeding have not reduced 
vision loss consistently.

Admission is recommended for 
patients with hyphema > 50%, vision 
loss, or increased IOP, and for all 
patients with sickle cell disease.10 Less 
acutely impaired drainage of aqueous 
humor, corneal blood staining, and 
impaired accommodation affecting near 
vision are longer-term complications for 
which patients may follow up with an 
ophthalmologist.57

Traumatic Uveitis
Trauma to structures of the anterior 

chamber, including the iris, ciliary 
body, and choroid (i.e., the uvea), can 
provoke pain and inflammation vari-
ably termed uveitis, iritis, and iridocy-
clitis. Exam findings include “ciliary 
flush” (conjunctivitis focused around 
the limbus), a poorly reactive pupil, and 
photophobia. Pain in the affected eye 
when light is shone into the unaffected 
eye is termed consensual photophobia, 
which demonstrates pain is originat-
ing from the iris contraction and is 
consistent with uveitis. Slit-lamp exam 
may show cells and flare in the anterior 

Figure 4. Corneal Abrasion

Corneal abrasion with fluorescein staining over visual axis.

Image used with permission from: Jessica S. Watson, MD.
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chamber as is seen in nontraumatic 
uveitis.58

The mainstay of treatment is pain 
control achieved by a drug that 
paralyzes the iris (i.e., a cycloplegic). 
Homatropine hydrobromide 5% can 
be prescribed for use four to five times 
daily for seven to 10 days. Symptoms 
typically improve within one week. 
Ophthalmologists may use a short 
course of topical steroid if inflammation 
does not resolve in this timeframe.58

Temporary miosis or mydriasis may 
persist for several days after blunt 
trauma to the iris. More severe injuries 
may cause permanent damage to the 
pupillary sphincter muscles, resulting 
in an irregular pupil border or perma-
nent mydriasis. Shearing of the outer 
edges of the iris from the ciliary body is 
known as iridodialysis and may result in 
a hole through which light can enter the 
globe, sometimes termed a “secondary 
pupil.” Iridodialysis can cause monocu-
lar diplopia and requires ophthalmology 
consultation.58

Traumatic uveitis generally has very 
good visual outcomes but may require 
long-term ophthalmology care for sub-
sequent glaucoma and cataracts.58

Lens Subluxation  
and Dislocation

Blunt trauma may partially or com-
pletely disrupt the zonules that hold the 
crystalline lens in place, resulting in lens 
subluxation or dislocation, respectively. 
Lens subluxation will result in distorted 
vision or monocular diplopia, whereas 
complete dislocation will cause pro-
found blurring of vision in the affected 
eye.

Conditions that create connective 
tissue weakness, including Marfan syn-
drome, homocysteinuria, and tertiary 
syphilis, predispose to lens subluxation. 
Patients with these conditions may 
present with lens subluxation or disloca-
tion after minimal trauma.

As with other conditions affecting 
the anterior and posterior chamber, sec-
ondary glaucoma may occur, and IOP 
should be monitored.59

Subluxation is diagnosed by visual-
ization of a lens edge within the pupil, 
facilitated by eye dilation. If there is 
doubt, orbital CT can reveal the diag-
nosis. However, provider-performed 

ocular ultrasound is likely to show the 
diagnosis, with a single observational 
study on traumatic eye injury patients 
showing sensitivity of 85% and specific-
ity of 98% compared to orbital CT.60 
Ocular ultrasound is contraindicated in 
suspected globe rupture, given the risk 
of pressure on the globe.

Immediate ophthalmology consulta-
tion is indicated for consideration of 
surgical management or observation.

Traumatic Vitreous 
Hemorrhage

Bleeding into the vitreous humor 
may occur spontaneously or because of 
trauma. Hemorrhage can be from ante-
rior uveal structures or from the retina.

Presenting symptoms include reduced 
visual acuity and the presence of float-
ers. Floaters are darkened spots within 
the patient’s vision that move with head 
and eye movement. In this case, they are 
caused by hemorrhage and clots block-
ing the path of light to the retina.

The fundus will be difficult to 
visualize on fundoscopy. Bedside 
ultrasound has been shown to be use-
ful for this diagnosis and will reveal 
hyperechoic, mobile material within 
the vitreous humor that swirls with eye 
movement.61

Treatment consists of avoiding 
Valsalva and allowing blood to settle by 
keeping the head elevated. Antiplatelets 
and anticoagulants should be avoided 
and/or reversed if the benefit outweighs 
the risk.

Ophthalmology should be consulted 
for traumatic vitreous hemorrhage, par-
ticularly given the risk for concurrent 
retinal injury. Vitrectomy may be per-
formed in some cases.

Retinal Injuries
Trauma can result in retinal tears 

allowing a separation of the retina 
from the retinal pigment epithelium 
on which it lies. This is a relatively rare 
diagnosis, with a reported incidence of 
approximately 0.6-2 per 100,000 peo-
ple.62 Trauma is responsible for about 
6-19% of retinal detachments.63 Retinal 
tears occur immediately after trauma; 
however, the slow or delayed flow of vis-
cous vitreous humor through the defect 
can result in retinal detachment months 
to years after the initial injury, with a 

reported average interval of five years 
after blunt trauma.63

Symptoms include floaters from 
vitreous bleeding, flashing lights from 
abnormal stimulation of retinal neurons, 
and visual field cuts. Whether visual 
field acuity is decreased depends on 
whether the detachment involves the 
macula. Indeed, macular involvement 
at the time of diagnosis is the most 
important prognostic factor, with a good 
outcome (defined by long-term visual 
acuity of at least 20/40) occurring in 
42% without macular involvement and 
in 28% with macular involvement.64

On fundoscopy, a detached retina 
appears as crinkled, billowing tissue at 
the margins. Indirect ophthalmoscopy 
and eye dilation provide increased sen-
sitivity. Provider-performed ultrasound 
has been shown to be a useful tool, 
with two studies showing sensitivity 
of 97-100% and specificity of 83-92% 
compared to the final diagnosis made by 
an ophthalmologist.65,66 False-positive 
ultrasound results from vitreous hemor-
rhage were most common.

Patients with suspected retinal 
detachment require immediate ophthal-
mologic evaluation for consideration of 
various interventions, including photo-
coagulation and/or surgery to tack down 
the retina and prevent further detach-
ment. Given the potential for delayed 
retinal detachment, patients discharged 
after any eye trauma are counseled to 
return if they develop visual symptoms.

Ruptured Globe
Globe rupture, also known as scleral 

rupture, is among the most severe trau-
matic injuries to the eye and can be 
caused by penetrating and blunt trauma. 
It is one of the most common causes of 
monocular blindness, with a global inci-
dence of 3.5 per 100,000.67

The most common sites of rupture 
are at the limbus (i.e., the junction of 
the cornea and the sclera) and at the 
insertion sites of intraocular muscles. 
Pain and decreased vision are com-
mon. Coincident vitreous hemorrhage 
and retinal detachment are frequent. 
Rupture at the limbus may be obvious, 
manifesting as a laceration or as hernia-
tion of the iris and other components 
of the uvea through the defect, resulting 
in a teardrop-shaped iris. The diagnosis 
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is more difficult if the injury results in 
significant conjunctival hemorrhage, 
termed bloody chemosis; suspicion for 
globe rupture should be high in these 
cases.68 A full-thickness corneal lacera-
tion can be identified on fluorescein 
exam by the flow of aqueous humor 
out of the anterior chamber, known as 
Seidel’s sign, and should be treated like 
a globe rupture. Measurement of intra-
ocular pressure is contraindicated in 
cases of obvious globe rupture.68

The diagnosis of “occult globe rup-
ture,” often posteriorly at extraocular 
muscle insertion sites, requires special 
consideration. A missed occult rupture 
could be worsened by a sudden increase 
in IOP, such as from sneezing or cough-
ing, mandating prompt diagnosis. 
Deepening of the anterior chamber 
after trauma is nearly pathognomonic.69 
Assessment of anterior chamber depth 
requires expertise with a slit lamp that 
is unlikely for emergency medicine 
providers, but the assessment also can 
be performed with CT.70 The specificity 
of bloody chemosis for globe rupture 
is unknown, but it should increase 
suspicion if present.68 Orbital CT has 
a reported sensitivity of 75-76% and a 
specificity of 85-94% compared to final 
ophthalmologist diagnosis,71,72 making 
CT useful but inadequate to exclude 
this diagnosis. (See Figure 5.) 

If occult globe rupture is suspected 
despite negative CT, it is acceptable, in 
consultation with an ophthalmologist, 
to measure IOP gently. IOP usually 
is slightly lower (about 2 mmHg) in 

the affected eye than the contralateral 
eye, but the pressure may be normal.68 
Very low pressure is pathognomonic. 
Ultrasonography usually is contraindi-
cated because of the risk of increasing 
IOP, but some ophthalmologists may 
use this method as an adjunct if there 
is a diagnostic dilemma and for assess-
ment of other injuries, such as retinal 
detachment, if the physical exam is 
limited.68,73

Initial treatment consists of avoid-
ing increased IOP and further pressure 
on the globe. A hard eye shield should 
be placed over the orbit. Antiemetics 
should be given, and the patient should 
not eat or drink anything pending 
surgical management. Prophylactic IV 
antibiotics are given, although data sup-
porting a specific regimen are limited, 
and no controlled trials exist. Regimens 
should cover the most common causes 
of post-traumatic endophthalmitis, 
such as streptococci, staphylococci, and 
gram-positive and gram-negative bacilli, 
including Pseudomonas.74 Fungal infec-
tions are less common, causing 4-14% 
of post-traumatic endophthalmitis, and 
appear to be more common after inju-
ries from vegetation.75 Oral levofloxacin 
500 mg daily for 5-10 days achieves 
adequate vitreous concentrations76 and 
is a common antibiotic choice.77 High-
risk patients receive IV vancomycin and 
ceftazidime, supplemented by topical 
antibiotics.77,78 Antifungal prophylaxis is 
not standard practice. Endophthalmitis 
occurs in 3-17% of globe rupture 
cases. However, in a center with a 

standardized protocol of 48 hours of IV 
vancomycin and ceftazidime followed 
by topical antibiotics, the reported rate 
was 0.9% among 558 cases.79

If patients with open globe injuries 
require intubation, traditional teaching 
has been that succinylcholine is contra-
indicated because of fears of increasing 
IOP. There is no evidence to support 
this concern. A single case series showed 
no adverse outcomes in open globe 
patients pre-treated with a low “defas-
ciculating dose” of a non-depolarizing 
paralytic (e.g., rocuronium) prior to suc-
cinylcholine.80 Given the absence of evi-
dence of harm, this concern should not 
delay optimization of intubating condi-
tions in patients who require immediate 
airway management.

Immediate ophthalmology consulta-
tion is required in all cases of globe 
rupture.

Penetrating Eye Injury
Scleral lacerations and full-thickness 

corneal lacerations receive the same 
initial treatment and precautions as 
globe rupture with blunt trauma. There 
is evidence that penetrating mecha-
nisms of open globe injury have a bet-
ter prognosis compared to blunt globe 
rupture.81,82

Superficial corneal lacerations without 
gaping are treated with topical antibiot-
ics, a cycloplegic, and a pressure patch, 
followed by urgent ophthalmology 
follow-up.10 A pressure patch consists 
of two soft eye pads held in place with 
tape, applied while the patient has both 
eyes gently closed. Applying upward 
traction on the skin of the cheek while 
tape is placed results in a snug fit that 
keeps the eyelid closed.83 Note that 
patching corneal abrasions (rather than 
lacerations) has been shown to be inef-
fective and may reduce 24-hour healing 
rates.41

Partial thickness corneal lacerations 
are repaired in an operating room set-
ting by ophthalmology.

Intraocular foreign bodies are man-
aged on a case-by-case basis. Orbital 
X-rays and CT are useful for evaluating 
for radio-opaque foreign bodies. Known 
acute intraocular foreign bodies should 
be managed as other acute open globe 
injuries with IV and topical antibiot-
ics. Surgical removal and intravitreal 

Figure 5. Globe Rupture Demonstrated on Computed 
Tomography
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prophylactic antibiotics may be consid-
ered by the ophthalmologist.

Endophthalmitis/
Sympathetic Ophthalmia

Infection of anterior, posterior, and/
or vitreous chambers of the eye, termed 
endophthalmitis, is a feared complica-
tion of eye trauma. Presenting features 
include pain, vision loss, conjunctival 
injections, hypopyon (layering pus in the 
anterior chamber), and increased opac-
ity of the affected chambers. Treatment 
consists of prompt infectious disease 
and ophthalmology consultation for 
intraocular antibiotics. IV vancomycin 
and ceftazidime are common choices.

The deep structures of the eye are 
thought to contain antigens normally 
not visible to the immune system. 
Trauma and/or infection that violates 
the blood-eye barrier can expose these 
antigens, leading to an autoimmune 
inflammation of both the injured 
and uninjured eyes, which is known 
as sympathetic ophthalmia. It is rare, 
affecting 0.03 per 100,000 persons per 
year.84 Patients with this condition pres-
ent similarly to those with uveitis, and 
symptoms include pain, photophobia, 
and decreased visual acuity. Treatment 
consists of immune suppression and 
consideration of enucleation of the 
injured eye. The prognosis is relatively 
poor, with half of patients demonstrat-
ing 20/40 or worse vision, and a third of 
patients becoming legally blind.85

Conclusion
Patients with trauma to the face and 

neck should receive a proper primary 
and secondary trauma survey to exclude 
any imminently harmful injuries. This 
should be followed by a careful evalua-
tion of the eye and surrounding struc-
tures. Early recognition and careful 
assessment and management of poten-
tial vision-threatening injuries may 
avert visual loss and improve patients’ 
outcomes.
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CME/CE Questions
1. When evaluating a patient with an 

eyelid laceration, if fat is visible, the 
examiner should be suspicious for 
which of the following?
a. Tear duct/canalicular injury
b. Corneal abrasion
c. Orbital septum laceration and 

possible globe penetration 
d. Levator muscle injury

2. A patient presents with blunt 
trauma to the eye and has restricted 
upward gaze. The clinician should 
be concerned for which injury?
a. Medial wall fracture
b. Traumatic hyphema
c. Retinal detachment
d. Inferior wall fracture 

3. A patient presents with proptosis 
and the ability to see only light 
and dark after being struck in the 
face by a baseball. The eye pressure 
is 45 mmHg. At this point, what 
should you do?
a. Proceed with lateral canthotomy. 
b. Refer for outpatient ophthalmol-

ogy evaluation.
c. Place timolol drops and recheck 

the pressure.
d. Obtain imaging.

4. If a patient who wears contact lenses 
has evidence of a corneal abrasion, 
what is an appropriate treatment?
a. Erythromycin ointment
b. Tetracaine drops prescription
c. Moxifloxacin drops 
d. Eye patching

5. For a patient who presents with 
welder’s keratitis, what is the 
expected progression of symptoms?
a. Pain for greater than one week
b. Decrease in visual acuity 
c. Resolution of symptoms after 

48-72 hours 
d. Possible fever and drainage

6. A patient presents after splashing 
battery acid in his eyes. What is the 
first step in evaluation?
a. Check visual acuity
b. Check pH
c. Perform a careful slit-lamp exam
d. Initiate irrigation 

7. A patient with sickle cell disease 
presents after being struck in the 
face and is found on exam to have a 

traumatic hyphema. Which medica-
tion is contraindicated?
a. Timolol
b. Acetazolamide 
c. Brimonidine
d. Tetracaine 

8. Which of the following is a finding 
of traumatic uveitis?
a. Seidel’s sign
b. Afferent pupillary defect 
c. Consensual photophobia 
d. Diffuse punctate fluorescein 

uptake 
9. A patient presents with a teardrop-

shaped pupil after a fall. This find-
ing is concerning for which of the 
following?
a. Corneal abrasion
b. Lens subluxation
c. Ruptured globe 
d. Retinal detachment

10. If there is concern for ruptured 
globe, which test is contraindicated?
a. Slit-lamp exam
b. Fluorescein staining
c. Ultrasound of the eye 
d. CT scan of the orbit
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Upon completing this program, 
the participants will be able 
to:

• discuss conditions that should 
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traumatic injuries;
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patients; and
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