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Eye problems constitute 2% to 3% of all primary care and emergency department visits. Common eye conditions that 
can cause eye pain are conjunctivitis, corneal abrasion, and hordeolum, and some of the most serious eye conditions 
include acute angle-closure glaucoma, orbital cellulitis, and herpetic keratitis. The history should focus on vision 
changes, foreign body sensation, photophobia, and associated symptoms, such as headache. The physical examination 
includes an assessment of visual acuity and systematic evaluation of the conjunctiva, eyelids, sclera, cornea, pupil, 
anterior chamber, and anterior uvea. Further examination with fluorescein staining and tonometry is often necessary. 
Because eye pain can be the first sign of an ophthalmologic emergency, the physician should determine if referral is 
warranted. Specific conditions that require ophthalmology consultation include acute angle-closure glaucoma, optic 
neuritis, orbital cellulitis, scleritis, anterior uveitis, and infectious keratitis. (Am Fam Physician. 2016;93(12):991-998. 
Copyright © 2016 American Academy of Family Physicians.)
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E
ye problems constitute 2% to 3% 
of all primary care and emergency 
department visits.1,2 Conjuncti-
vitis, corneal abrasion, and hor-

deolum account for more than 50% of eye 
problems.1,2 Disorders that cause eye pain 
can be divided by anatomic area, with most 
affecting the cornea. Because most condi-
tions that cause eye pain are associated with 
ocular signs and symptoms, familiarity with 
the differential diagnosis allows clinicians to 
appropriately tailor the history and physical 
examination (Table 13-20 and Table 211). 

History
Initial evaluation should include questions 
about vision loss or changes. Eye pain with 
vision loss requires immediate ophthalmol-
ogy referral. 

A foreign body sensation suggests a corneal 
process, such as a corneal abrasion, retained 
foreign body, or keratitis.3 In contrast, a 
scratchy, gritty, or sandy sensation is more 
likely to be associated with conjunctivitis.4 

When assessing for keratitis, clinicians 
should ask about contact lens use and dis-
cuss lens care regimens. A contact lens his-
tory includes wearing schedule; overnight 
wear; contact lens hygiene protocol; use of 
tap water to rinse contact lenses; and swim-
ming, using a hot tub, or showering while 
wearing contact lenses. Bacterial and Acan-
thamoeba keratitis are associated with inap-
propriate contact lens use or care.12,21,22 

Photophobia can be a sign of corneal 
involvement.3 Photophobia with eye pain is 
associated with most forms of keratitis, but 
can also occur with anterior uveitis and less 
commonly with migraine headache.5,23

Headache with associated eye pain can 
be a sign of ophthalmologic and neurologic 
conditions, such as acute angle-closure glau-
coma, scleritis, cluster headaches, and less 
commonly migraines.3,5 Cluster headaches 
present as severe unilateral eye pain, pto-
sis, ipsilateral conjunctival injection, and 
headache.5,6

Systemic disease should be considered in 
patients with certain ocular conditions. For 
example, one study demonstrated that about 
50% of patients with scleritis had associ-
ated rheumatologic disease.20 Another study 
showed that about 40% of patients with 
optic neuritis will develop multiple sclerosis 
over a 10-year period.24 Although uveitis is 
idiopathic in 60% of cases, workup for sys-
temic inflammatory disease and infectious 
etiologies should be considered when uveitis 
is recurrent or bilateral.3,25 

Physical Examination
It is important for clinicians to be familiar 
with the basic anatomy of the eye (Figure 1) 
so that they can perform an adequate exami-
nation. Equipment for assessing eye anatomy 
and function that is most often available to 
the primary care physician includes a Snellen 
chart, tonometer, penlight, fluorescein stain, 
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Table 1. Selected Differential Diagnosis of Eye Pain: Key Features and Management Options 

Diagnosis Key features Management options

Conjunctiva

Bacterial 
conjunctivitis

Erythema of the bulbar conjunctiva, purulent discharge 
with bilateral matting of eyelids, no itching; Neisseria 
gonorrhoeae infection has a hyperacute presentation 
with copious discharge, eye pain, and decreased vision

All broad-spectrum antibiotic eye drops are effective

Culture should be performed only in severe cases, 
if the patient wears contact lenses, or if initial 
treatment is ineffective

Viral conjunctivitis Erythema of the palpebral or bulbar conjunctiva, serous 
discharge with mild to no itching; adenovirus infection 
accounts for up to 62% of cases

Supportive care with cold compresses, ocular 
antihistamines, and artificial tears

Sclera

Scleritis Severe, boring eye pain that is worse with eye 
movement and radiates or causes headache; red eye 
with thin, bluish sclera on examination; decreased 
visual acuity

50% of cases are associated with rheumatologic disease 

Nonsteroidal anti-inflammatory drugs: ibuprofen, 
400 to 600 mg three times per day; naproxen, 250 
to 500 mg twice per day; or indomethacin, 25 mg 
twice per day

Ophthalmology referral

Cornea

Bacterial keratitis Red eye, discharge, photophobia, decreased visual 
acuity

Most common in contact lens users 

Pathogens include Pseudomonas, Staphylococcus 
aureus, and Serratia; yellow-green discharge suggests 
Pseudomonas

Non–contact lens users: broad-spectrum antibiotic 
eye drops

Contact lens users: discontinuation of contact lens use; 
topical fluoroquinolones or aminoglycoside drops 

Ophthalmology referral for slit lamp evaluation, 
consideration of corneal culture, close follow-up

Corneal abrasion Fluorescein stain is usually linear if from trauma or 
foreign body, and round if from contact lens use

Topical nonsteroidal anti-inflammatory drops

Addition of topical fluoroquinolones or 
aminoglycoside drops in contact lens users to 
prevent bacterial superinfection

Eye patches are not recommended and may be harmful

Dry eye syndrome Burning, dryness, foreign body sensation, excess 
tearing; typically bilateral and chronic

Artificial tears four times per day for initial treatment; 
ophthalmology referral if refractory or severe

Parasitic keratitis Acanthamoeba is most common; risk factors are poor 
contact lens hygiene and wearing contact lenses while 
swimming, using a hot tub, or showering 

Symptoms are extreme eye pain, redness, and 
photophobia over weeks; ring-like infiltrate on corneal 
stroma

Bacterial culture results are negative; condition often 
misdiagnosed; diagnosis should be considered when 
antibiotics or antivirals are ineffective

If suspected: oral nonsteroidal anti-inflammatory 
drugs, discontinuation of contact lens use, 
ophthalmology referral 

Scrapings from the eye for culture and additional 
staining, and direct microscopy aid in the diagnosis

Superficial punctate 
keratitis

Inflammation of the corneal epithelium; punctate/
pinpoint fluorescein stain, hazy cornea

Causes include contact lens use, intense ultraviolet 
light exposure, dry eye syndrome, and exposure 
keratopathy

Contact lens users: discontinuation of contact lens 
use; artificial tears, plus topical antibiotics in severe 
cases

Ultraviolet light keratopathy: cycloplegic eye drops, 
antibiotic ointment, oral analgesics

Exposure keratopathy: artificial tears, lubricating 
ointments

Dry eye syndrome: see above

Viral keratitis Herpes simplex virus infection: red eye, blepharitis, 
decreased visual acuity, photophobia, vesicular rash 
(eyelid), dendritic fluorescein stain, possible corneal 
ulcer

Herpes zoster ophthalmicus: similar to herpes simplex 
virus infection but may have a vesicular rash in V1 

dermatome and the typical zoster prodrome

Herpes simplex virus infection: ganciclovir 0.15% 
ophthalmic gel (Zirgan) or trifluridine 1% drops 
(Viroptic); ophthalmology referral

Herpes zoster ophthalmicus: oral acyclovir, 800 mg 
five times per day, or valacyclovir (Valtrex), 1,000 mg 
three times per day; ophthalmology referral

continues
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and Wood lamp. Figure 2 outlines a stepwise approach to 
the evaluation of eye pain.

Functional Assessment
VISION

All patients presenting with eye pain should be 
assessed for vision loss. Having the patient read a Snel-
len chart (http://www.aafp.org/afp/2013/0815/p241.
html#afp20130815p241-f1) at a distance of 20 ft (6 m) is 
the standard test to evaluate visual acuity. Gross visual 
deficits are assessed using confrontational testing. The 
kinetic red test is performed by taking a 5-mm, red-
topped pen and moving it inward from the boundary 
of each visual quadrant until the patient can see it. This 
test may be combined with the more common static 

finger wiggle test to improve sensitivity for detecting 
visual field loss. This combination is the most sensitive 
way to assess for visual field deficit in the primary care 
setting.26 Determining more subtle differences, such as 
whether vision loss is diffuse, central, or peripheral, 
may require ophthalmology referral for more precise 
testing.

Conditions that cause eye pain and can cause 
decreased visual acuity include acute angle-closure glau-
coma, herpes simplex virus (HSV) keratitis, optic neuri-
tis, and orbital cellulitis. Acute angle-closure glaucoma 
can cause severe central visual field defects27; similar 
visual findings may occur in patients with optic neu-
ritis, with diffuse and central loss predominant in the 
affected eye.28 Visual acuity of the affected eye is reduced 

Table 1. Selected Differential Diagnosis of Eye Pain: Key Features and Management Options (continued)

Diagnosis Key features Management options

Anterior chambers

Acute angle-closure 
glaucoma

Shallow anterior chamber with elevated intraocular 
pressure; ciliary flush sign; associated with headache, 
nausea, vomiting, and abdominal pain; hazy/steamy 
cornea or fixed mydriasis

Emergent ophthalmology referral 

Typically, a combination of medications are used to 
lower intraocular pressure by decreasing aqueous 
humor production: topical beta blocker or alpha-2 
agonist, systemic carbonic anhydrase inhibitor

Intraocular pressures rechecked every 30 to 60 
minutes following initiation of medications

Uvea

Anterior uveitis Photophobia, miosis, ciliary flush sign, inflammatory 
white blood cells and flare in anterior chamber 

Often associated with systemic diseases, including 
seronegative spondyloarthropathies, sarcoidosis, 
syphilis, rheumatoid arthritis, and reactive arthritis

Emergent ophthalmology referral

Topical steroid or immunosuppressant initially to 
decrease ocular inflammation, ophthalmology 
referral

Limited work-up for bilateral or recurrent episodes 
without systemic symptoms: rapid plasma reagin 
testing, chest radiography, erythrocyte sedimentation 
rate, and human leukocyte antigen B27 testing

Other

Cluster headache Unilateral, stabbing, periorbital, frontal or temporal 
headache; constricted pupil and/or ptosis; tearing; 
ipsilateral conjunctival injection; rhinorrhea; proptosis; 
facial sweating

Usually lasts minutes to hours with recurrence

First-line treatment for acute cluster headache: 
sumatriptan (Imitrex) or zolmitriptan (Zomig) plus 
oxygen, 12 to 15 L per minute for 15 minutes, 
administered through a nonrebreather face mask

Optic neuritis Orbital pain with eye movement, relative afferent 
pupillary defect, decreased color vision, acute vision 
loss occurring over days

Associated with multiple sclerosis and systemic disease

Acute demyelinating optic neuritis: neurology and 
ophthalmology referral with hospital admission, 
high-dose corticosteroids 

Diagnosis is typically clinical, although it can be made 
earlier with magnetic resonance imaging

Orbital cellulitis Extraocular motility restriction, orbital pain with eye 
movement, eyelid swelling and ptosis; associated 
paranasal sinusitis

Ophthalmology referral with hospital admission; 
intravenous vancomycin plus ceftriaxone, cefotaxime 
(Claforan), ampicillin/sulbactam (Unasyn), or 
piperacillin/tazobactam (Zosyn)

Information from references 3 through 20.
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to 20/100 in 10% of recurrent HSV keratitis cases.7 Most 
painful eye conditions causing decreased visual acuity 
require ophthalmology referral.

EXTRAOCULAR MOVEMENT

To test extraocular movements, the patient should be 
instructed to fixate on a target with both eyes and fol-

low it in at least four different directions. 
Increased intraocular pressure from acute 
angle-closure glaucoma may cause disor-
dered eye motility or pain with eye move-
ment.29 Pain associated with eye movement 
may also occur with scleritis, optic neuritis, 
and orbital cellulitis.

Anatomic Assessment
EXTERNAL STRUCTURES

Clinicians should look for inflammation and 
erythema of the eyelids, making note of any 
lesions or abnormalities. A hordeolum is a 
tender, inflamed nodule and can be observed 
with careful inspection of the external or 
internal eyelid. The upper lid should be 
everted if a corneal abrasion is suspected to 
look for a foreign body. Orbital cellulitis pres-
ents as unilateral erythema, swelling, and 
ptosis of the eyelid, with associated pain with 
eye movement and decreased visual acuity.8 

The eyelid and surrounding region should 
also be inspected for rashes or vesicles. Con-
junctival or eyelid vesicles occur in about 
one-half of patients with HSV keratitis,30 
whereas herpes zoster ophthalmicus leads 
to associated pain and vesicular lesions 
appearing in a larger dermatome pattern 
(Figure 331) on the forehead, nose, and upper 
eyelid (V1 distribution of the trigeminal 
nerve).9,29 Figure 4 shows slit lamp findings in 
a patient with herpes zoster ophthalmicus.31 

Table 2. History and Physical Examination Findings 
Suggestive of Different Causes of Eye Pain

Finding Possible causes 

History

Contact lens use Corneal abrasion, keratitis, bacterial conjunctivitis

Decreased vision Optic neuritis, scleritis, keratitis, uveitis, acute 
angle-closure glaucoma, cellulitis 

Foreign body sensation Corneal abrasion, dry eye syndrome, keratitis, 
retained foreign body 

Headache Acute angle-closure glaucoma, scleritis, cluster 
headache, migraine 

Photophobia Keratitis, uveitis, corneal abrasion, migraine, 
acute angle-closure glaucoma

Stabbing or boring eye pain Scleritis, cluster headache

Systemic inflammatory or 
autoimmune disease

Scleritis, uveitis, optic neuritis

Physical examination

Conjunctival injection Conjunctivitis, uveitis, scleritis, keratitis, corneal 
abrasion, cluster headache, acute angle-
closure glaucoma 

Eyelid swelling Hordeolum, orbital cellulitis, preseptal cellulitis

Increased intraocular 
pressure

Acute angle-closure glaucoma 

Pain with extraocular 
movement

Optic neuritis, orbital cellulitis, scleritis, acute 
angle-closure glaucoma

Positive penlight test Uveitis, keratitis

Positive swinging flashlight 
test

Optic neuritis

Uptake of fluorescein stain Corneal abrasion, keratitis

Information from reference 11.

Figure 1. Anatomy of the eye. 
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CONJUNCTIVA

The conjunctiva is a thin mucous membrane that covers 
the posterior eyelids (palpebral conjunctiva) and ante-
rior sclera (bulbar conjunctiva). Injection of the con-
junctiva is a result of inflammation or infection. Diffuse  

injection is caused by disease within the conjunctiva 
itself, whereas a ciliary flush sign (injection radiating 
outward from the limbus) is more common with a dis-
ease process in the uvea or anterior chamber, such as 
anterior uveitis or acute angle-closure glaucoma.4,32

A

Figure 3. The hallmark of herpes zoster ophthalmicus is a vesicular rash that (A) involves the first (ophthalmic) division 
of the fifth cranial nerve that presents in a dermatomal distribution and respects the midline. (B) The upper eyelid is 
commonly involved with edema, inflammation, and resultant ptosis.

Reprinted with permission from Shaikh S, Ta CN. Evaluation and management of herpes zoster ophthalmicus. Am Fam Physician. 2002;66(9):1724.

B

Diagnosing the Cause of Eye Pain

Figure 2. Algorithm for diagnosing the cause of eye pain.

History and physical examination, including evaluation of 
visual acuity, fluorescein staining, tonometry or oblique 
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SCLERA

The sclera is a fibrous, protective coating of the eye. The 
episclera covers the sclera anteriorly and is continuous 
with the cornea. The sclera’s bluish discoloration helps 
to distinguish it and differentiate scleritis from episcle-
ritis. Inflammation of the sclera is usually very painful, 
whereas inflammation of the episclera is not. Scleritis 
can also impair vision, and vision is unaffected with 
episcleritis.20 Episcleritis causes engorgement of the more 
superficial vessels, which are often sectoral and easily 
blanched with topical application of phenylephrine.3

CORNEA

The cornea (transparent structure covering the anterior 
of the eye) should be evaluated with fluorescein staining. 
In the primary care setting, a Wood lamp or ophthal-
moscope with a cobalt filter is often used for fluorescein 
visualization. If pain precludes evaluation, proparacaine 
0.5% or other topical anesthetic should be applied first.

A healthy cornea is smooth, shiny, and clear. In nor-
mal light, corneal lesions appear yellow. Illumination 
with cobalt light or a Wood lamp causes the lesion to 
fluoresce green (Figure 5). An abrasion caused by trauma 
or a foreign body is typically linear or has a geographic 
shape. Abrasions from the use of contact lenses often 
consist of several punctate lesions that coalesce into a 
round central defect. Herpetic keratitis has a branching, 
dendritic appearance.10

PUPIL

Normal pupillary size is 2 to 4 mm. Each pupil should 
constrict with consensual and direct light. Anisocoria 
(unequal pupil size) of less than 1 mm occurs in up to 
20% of the general population.33 Anisocoria associated 
with eye pain can be a sign of anterior uveitis. A fixed 
dilated pupil at 4 to 6 mm can occur with acute angle-
closure glaucoma.

Photophobia using the penlight test can identify 
patients with uveitis or keratitis.23 This test is performed 
by shining a penlight directly into each eye indepen-
dently from a distance of 6 in (15 cm) for two seconds 
to determine if there is discomfort with light. A negative 
result makes uveitis and keratitis unlikely (negative pre-
dictive value = 90%).23,34

The swinging flashlight test (see video at https://www.
youtube.com/watch?v=soiKbngQxgw) is used to diag-
nose an afferent pupillary defect (Marcus Gunn pupil). 
The defect is present in a pupil that dilates when the light 
is swung to it from the opposite pupil (constricting more 
with consensual light than with direct light). A relative 
afferent pupillary defect in a patient presenting with 

eye pain can indicate optic neuritis, although a negative 
result does not rule it out.35,36 

ANTERIOR CHAMBER

The anterior chamber between the cornea and iris is filled 
with aqueous humor. This fluid is absorbed where the 
cornea and iris meet at the Schlemm canal. The oblique 
flashlight test (see video at https://www.youtube.com/
watch?v=81jEkGmQ4so) can be used to approximate 
the depth of the anterior chamber angle. The examiner 

Figure 4. Slit lamp examination in a patient with herpes 
zoster ophthalmicus. (A) Epithelial keratitis may have a 
dendritic appearance mimicking herpes simplex virus ker-
atitis and (B) stains with fluorescein dye.

Reprinted with permission from Shaikh S, Ta CN. Evaluation and manage-
ment of herpes zoster ophthalmicus. Am Fam Physician. 2002;66(9):1726.

A

B

Figure 5. Increased fluorescein uptake depicting a corneal 
abrasion (arrow), visible under Wood lamp illumination. 
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shines a penlight tangentially across the cornea from the 
temporal side. Illumination of the entire cornea implies 
a wide anterior chamber angle, and a shadow over the 
nasal portion of the cornea implies a narrow angle.29 
Acute angle-closure glaucoma is more common in per-
sons with a narrow angle. If acute angle-closure glau-
coma is suspected, tonometry should be performed. 
Pressures greater than 40 to 50 mm Hg are consistent 
with the diagnosis.

ANTERIOR UVEA

The iris and ciliary body make up the anterior uvea. 
Inflammation of one or both of these structures is con-
sidered anterior uveitis. Although hypopyon (white 
blood cells in the anterior chamber) can often be seen 
without magnification, a slit lamp is necessary for ade-
quate evaluation.3 The hallmark of acute anterior uveitis 
is the presence of white blood cells floating in the aque-
ous humor of the anterior chamber and a cloudy appear-
ance consistent with a proteinaceous flare. Symptoms 
include achy eye pain, photophobia, and blurred vision 
in the involved eye.25,32

Imaging
There are a few indications for imaging when evaluat-
ing eye pain. Gadolinium-enhanced magnetic resonance 
imaging of the brain and orbits is essential in the workup 
of suspected optic neuritis. In suspected orbital cellulitis, 
computed tomography of the orbits and paranasal pas-
sages helps confirm the diagnosis and evaluate for asso-
ciated complications, such as an abscess. However, the 
diagnostic yield of neuroimaging is minimal in patients 
with unilateral eye or facial pain, normal examination 
findings, and no history findings suggestive of a specific 
diagnosis or pain syndrome.37

Emergent Ophthalmologic Disease
A history of trauma and signs of hyphema or corneal 
penetration warrant urgent, same-day evaluation by an 

ophthalmologist. A hyphema is a collection of blood in 
the anterior chamber between the cornea and the iris. A 
positive result on the Seidel test indicates a foreign body 
that has penetrated the full thickness of the cornea. This 
occurs when the anterior chamber has been punctured 
and its aqueous humor dilutes the fluorescein dye, caus-
ing it to flow across the cornea.38

In acute angle-closure glaucoma, optic nerve atrophy 
and permanent loss of vision can occur within hours 
if not adequately treated. Prompt consultation with an 
ophthalmologist is recommended for treatment to lower 
the intraocular pressure.39

Orbital cellulitis requires hospital admission, broad-
spectrum intravenous antibiotics, and ophthalmology 
consultation. Workup includes contrast-enhanced com-
puted tomography of the orbits and paranasal sinuses, as 
well as complete blood count and blood cultures.11

Because scleritis can cause vision loss, the involve-
ment of the more posterior structure, such as the retina, 
should be determined and managed accordingly.

Immediate referral is important if anterior uveitis is 
suspected because this disorder can also impair vision. A 
slit lamp examination looking for inflammatory cells in 
the anterior chamber is key to the diagnosis.

Optic neuritis warrants neurology and ophthalmol-
ogy consultation. Acute management of optic neuritis 
includes administration of high-dose corticosteroids, 
which improves short-term recovery and expedites reso-
lution of vision loss.40

Infectious keratitis (caused by bacteria, Acantham-
oeba, HSV, and herpes zoster ophthalmicus) neces-
sitates ophthalmologic referral. Recurrent HSV  
keratitis increases risk of visual loss from corneal dam-
age,7 and herpes zoster ophthalmicus can cause chronic 
ocular inflammation, vision loss, and disabling pain.9

Data Sources: We searched the Cochrane Database of Systematic 
Reviews, Essential Evidence Plus, Clinical Evidence, the National Guide-
line Clearinghouse, National Institute for Health and Clinical Excellence 
guidelines, and PubMed. The search included meta-analyses, randomized 

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References

A detailed contact lens history is recommended in patients with suspected keratitis to assess for 
increased risk of bacterial or Acanthamoeba infection.

C 12, 21, 22 

The kinetic red test combined with the static finger wiggle test is the most sensitive way to assess  
for a visual field deficit in the primary care setting.

C 26

Absence of photophobia on the penlight test makes uveitis or keratitis unlikely. C 23, 34

The swinging flashlight test can detect relative afferent pupillary defects in conditions such as optic 
neuritis, although a negative test does not rule it out.

C 35, 36

Neuroimaging is not recommended in patients presenting with unilateral eye or facial pain, normal 
examination findings, and no history of findings suggestive of a specific diagnosis or pain syndrome.

C 37

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-oriented 
evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to http://www.aafp.org/afpsort.
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controlled trials, clinical trials, and reviews. We used the following key 
words: eye pain, conjunctivitis, keratitis, corneal abrasion, acute close-
angle glaucoma, scleritis, episcleritis, uveitis, orbital cellulitis, optic 
neuritis, migraine headache, and cluster headache. Search dates: May 3, 
2015, and February 16, 2016. 

NOTE: This review updates a previous article on this topic by Fiore, et al.41

The opinions and assertions contained herein are the private views of the 
authors and are not to be construed as official or as reflecting the views 
of the U.S. Army Medical Department or the U.S. Army Service at large.
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