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AB S T R AC T

Red eye is a common symptom that presents in primary care prac-
tice, and may be accompanied by pain, irritation, or discharge. It is a sign
of ocular inflammation, often involving the anterior segment of the eye.
Most causes of red eye are benign; however, the primary care physician
must identify when urgent referral to an ophthalmologist is required. This
may be achieved through targeted questioning regarding the chronicity,
intensity of pain, vision changes, and associated symptoms. The follow-
ing article outlines an approach to identifying the cause of red eye using
history and physical exam findings. Common features of red eye disor-
ders and their respective treatment modalities are discussed.
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1 | QUESTION

A 35-year old man presents to your office with a two-
day history of persistent, diffuse left-eye redness. He
noteswatery discharge from the left eye and amild burn-
ing sensation in both eyes with no ocular pain or foreign
body sensation. Associated symptoms include rhinor-
rhea over the past two days.

The patient has no significant past medical history,
does not take medication, and has no known allergies.
He does not report increased exposure to dust, animals,
or pollen. His daughter has had similar symptoms since

starting daycare a few days ago.
Upon examination, both eyelids and surrounding

structures are unremarkable. Examination of the left
eye shows diffuse hyperemia of conjunctival vessels,
scant watery secretions, and dried crusting of the eye-
lid. The right eye contains minimal watery secretion but
is otherwise unremarkable. There is absence of corneal
opacity bilaterally. Vision testing reveals no change in vi-
sual acuity. Penlight examination reveals pupils that are
equal, round, and reactive to light (PERRL) and a nor-
mal anterior chamber depth. Extraocular movements
are normal in all cardinal directions of gaze. Preauricular
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and submandibular lymph nodes are enlarged.
What is the most appropriate next step in management
of this patient?
A. Obtain a bacterial culture
B. Refer to an ophthalmologist
C. Prescribe broad-spectrum antibiotic eyedrops
D. Instruct the patient to apply cool compresses and
avoid sharing personal items with others (i.e. towels)
E. Prescribe steroid eye drops to reduce inflammation

2 | ANSWER

D. The two-day diffuse hyperemia, mild burning sensa-
tion, and associated rhinorrhea suggest conjunctivitis. A
viral conjunctivitis is differentiated from bacterial con-
junctivitis based on its watery rather than purulent dis-
charge consistency and the presence of lymphadenopa-
thy. Further, viral conjunctivitis generally lasts longer
than bacterial conjunctivitis. Therefore, the patient does
not require either a bacterial culture or antibiotic eye-
drops. Cool compresses are helpful in reducing itching
and inflammation. Viral conjunctivitis is highly conta-
gious and transmission between individuals can arise
from sharing personal items and close contact. In this
scenario, the virus was likely transmitted to the patient
by his daughter. Referral to an ophthalmologist is nec-
essary if symptoms do not resolve within seven days,
there is corneal involvement, or there is presence of con-
junctival pseudomembranes/true membranes. Conjunc-
tival pseudomembranes appear as thin yellowish-white
membranes in the fornices of the eye. Steroid eye drops
are useful in treating ocular inflammation; however, they
should only be given in severe cases of conjunctivitis
and under direct supervision of an ophthalmologist.

3 | INITIAL APPROACH

Red eye refers to hyperemia of conjunctival or episcle-
ral vessels secondary to disease of almost any part of
the eye. Most cases can be treated by a primary care
physician, although a subset require urgent ocular refer-
ral. Evaluation of a patient with red eye should begin

with a thorough history of ocular-related symptoms fol-
lowed by a complete review of systems.

The following details are important to elicit on history.
(1):

1. The onset and duration of hyperemia, unilateral or
bilateral eye involvement, whether it has been stable
or progressively worsening, and whether it is present
constantly or intermittently

2. Ocular pain and its quality and severity. Ocular pain
should be differentiated from itchiness or irritation

3. Foreign-body sensation
4. Changes in vision or photophobia
5. The presence of epiphora, discharge (type and

amount), pus, or blood in the eye
6. Other associated symptoms (e.g. rhinorrhea, sore

throat)
7. Environmental exposures, close contactswith similar

symptoms, and recent trauma
8. Past medical history including ocular disorders, sys-

temic disorders, sexually transmitted infections, clot-
ting/vascular disorders, allergies, contact lens use,
surgical history, and medication history

The physical examination should be completed on
both eyes. Start with inspection of the eyelids and sur-
rounding structures, assessing for swelling, erythema, or
deformities. The tarsal conjunctiva should be screened
for papillae or follicles, which are characteristic of al-
lergic conjunctivitis or chlamydial conjunctivitis respec-
tively. (2) If a foreign body is suspected, evert the eye-
lid using a cotton swab for further assessment. Next,
the qualitative characteristics of the ocular hyperemia
should be described as diffuse, localized with poorly de-
marcated borders, localized with well-demarcated bor-
ders, or ciliary/limbal injection. If discharge is present, it
should be quantified and characterized as purulent (char-
acteristic of bacterial conjunctivitis or keratitis), watery
(characteristic of viral or allergic conjunctivitis), or mu-
coid (characteristic of chlamydial conjunctivitis). (1-3)
The presence of pus (hypopyon) or blood (hyphema) in
the anterior chamber should prompt immediate ophthal-
mologic referral. (1)
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Visual acuity may be measured using a Snellen chart

for distance acuity or a reading sample to measure near
acuity (with correction). Extraocular movements are
evaluated by directing the patient to look in the cardinal
directions of gaze. Next, the penlight exam can reveal
whether pupils are equal, round, and reactive to light
(PERRL). Tonometry may be used to measure intraocu-
lar pressure; however, this should be avoided if ocular
trauma is suspected. Normal intraocular pressure is 10-
21 mmHg. (4) Next, opacities of the cornea may be as-
sessed. Corneal epithelial dysfunction can be evaluated
using fluorescein stain and aWood’s or cobalt blue lamp.

Once the ocular exam is complete, an infectious dis-
ease process should be ruled out by inspection of the
nose and throat and evaluation of regional lymph nodes.
The remainder of the physical exam may be tailored
based on suspicion of systemic or other disease.

4 | BEYOND THE INITIAL AP-
PROACH

This section covers a selected number of diseases that
may present with red eye, organized by the duration of
symptoms and presence or absence of pain. Acute pre-
sentation is defined as a duration of symptoms for seven
days or less. (3)

4.1 | Acute, painful disease

Corneal abrasion occurs when there is a scratch to the
cornea from contact with small particles such as dust or
dirt, or direct injury from an object. (3) The patient of-
ten presentswith eye pain, epiphora, and a foreign-body
sensation. (3) Removal of a corneal foreign body should
be completed with slit-lamp examination to avoid fur-
ther corneal damage. (6) Management includes anal-
gesics, cycloplegics, and prophylactic antibiotic therapy.
(3) Individuals with chemical penetration should irrigate
the eye with sterile water or saline for 20 minutes prior
to emergent ophthalmologic referral. (7) Keratitis refers
to infectious or non-infectious corneal inflammation. In-
fectious organisms may be found in contact lenses or

contaminated water, and individuals with ocular injury
or prolonged topical corticosteroid use are at height-
ened risk of infection. (1, 8) Herpes simplex keratitis is
an infection caused by the HSV strain. (4, 8) Symptoms
of keratitis include ocular pain and/or irritation, blurred
vision, photophobia, redness, and discharge. (1) In viral
keratitis, watery discharge may be present and corneal
staining may reveal a dendritic pattern of the epithe-
lium in HSV-specific keratitis. (1) In bacterial keratitis,
a mucopurulent discharge is present often with corneal
opacification. (1, 4) Keratitis may be treated with artifi-
cial tears for mild cases, with possible antimicrobial ther-
apy depending on the cause. (8) Infection of the cornea
may lead to a corneal ulcer, whereby there is loss of
corneal tissue. (8) This finding should be immediately
referred to an ophthalmologist.

Scleritis is inflammation of the sclera andmay present
with nocturnal ocular pain, redness, blurring of vision,
photophobia, and epiphora. (3) Scleritis is often associ-
ated with underlying systemic disease such as rheuma-
toid arthritis or granulomatosis with polyangiitis. Man-
agement includes administration of oral non-steroidal
anti-inflammatory drugs (NSAIDs), while severe cases
may require treatment with oral corticosteroids. (3, 9)
Episcleritis is associated with mild pain and occurs due
to inflammation of the superficial episcleral vessels. (4)
Episcleritis can be treated with supportive therapy such
as lubricating drops, while recurrent cases can be man-
aged with oral NSAIDs. (4, 9) Anterior uveitis refers to
inflammation of the iris and ciliary body. (3) Its character-
istic features include severe photophobia and engorge-
ment of the anterior ciliary vessels which result in a “cil-
iary flush”. (3)

Acute angle-closure glaucoma (AACG) is a ocular
emergency referring to the closure of the angle between
the cornea and the irisThis impairs drainage of the aque-
ous humor resulting in increased intraocular pressure.
(10, 11) Patients often present with severe eye pain
and redness, headache, nausea, vomiting, coloured ha-
los, mid-dilated and poorly reactive pupils, and photo-
phobia. (4, 10) AACG treatment is directed at relieving
symptoms and decreasing intraocular pressureusing oral
or topical carbonic anhydrase inhibitors, topical beta-
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F IGURE 1 Patterns of injection in red eye
disorders.
A) Diffuse injection, seen in conjunctivitis
B) Localized, well-demarcated injection, seen in
subconjunctival hemorrhage
C) Localized, poorly-demarcated injection, seen in
scleritis and episcleritis
D) Ciliary or limbal injection, seen in iritis, corneal
conditions, or acute angle-closure glaucoma
Clipart modified from Classroom Clipart. (5)

blockers, and topical alpha-2 adrenergic agonists. (4, 10)
If a pupillary block is suspected, a cholinergic agent may
be used. (10) After the acute attack is resolved, a laser
peripheral iridotomy is completed to allow the aqueous
fluid to bypass the pupil. (10)

Eyelid-related entities, such as a stye or chalazion,
may result in ocular irritation and subsequent red eye.
(1) A stye is the infectious inflammation of a lash follicle.
(1), while a chalazion is non-infectious. (7) Both condi-
tions are treated with a warm compress applied multiple
times a day and massages of the affected eyelid. (7).

4.2 | Acute, non-painful disease

Subconjunctival hemorrhage is the bursting of a con-
junctival blood vessel, which causes blood to leak be-
tween the conjunctiva and sclera. (3) Patients present
with a bright red spot in the sclera. (12) Subconjunctival
hemorrhage may occur in response to a Valsalva maneu-
ver (coughing, straining) and is more common in individ-
uals with cardiovascular disease or bleeding disorders.
(3, 11)

Conjunctivitis refers to dilatation of the small blood

vessels within the conjunctiva. (3, 12) It may be due
to infection, allergy, or irritants. (3) The most common
formof conjunctivitis is caused by adenovirus and is con-
tagious. (3) Viral conjunctivitis generally starts unilater-
ally and progressively infects the other eye. (2) Labo-
ratory tests are warranted in resistant cases of bacte-
rial conjunctivitis or in immunocompromised patients.
(7, 12) Both viral and bacterial conjunctivitis are treated
with rigorous hygiene and the application of a cool com-
press. (7) Bacterial conjunctivitis is additionally treated
with antibiotic eyedrops. (3) Allergic conjunctivitis gen-
erally presents with bilateral tearing and causes eye itch-
iness. (3) It may be treated with an over-the-counter an-
tihistamine. (3).

4.3 | Chronic, painful/irritating disease

Keratoconjunctivitis sicca, or dry eye, can be caused by
multiple etiologies, including decreased tear production,
increased tear evaporation, or imbalances in themixture
of water, oils, and mucus in the tear film. (3) Patients
may feel a foreign body sensation and generalized ocular
irritation with paradoxical tearing. Precipitating factors
include anticholinergic and antihistamine medications,
increased age, and medical conditions such as rheuma-
toid arthritis, diabetes, and Sjogren’s syndrome. (3) Mild
keratoconjunctivitis sicca may be treated with artificial
tears, lubricant ointments, and the usage of humidifiers.
(3)

Blepharitis is a chronic inflammation of the eyelid.
The patient presents with itchy, inflamed, crusted eye-
lids with misaligned eyelashes. (13) Anterior blephar-
itis may occur due to staphylococcal infection or seb-
orrheic dermatitis. (13) Posterior blepharitis, the more
common presentation, may occur due to clogging of the
meibomian glands or inflammatory skin conditions such
as rosacea. (13) Both are treated through eyelid hygiene
using eyelid wipes, a warm compress, an eyelid scrub,
diluted baby shampoo, and, in select cases, an antibi-
otic ointment. (7, 13) Ectropion is eversion of the eyelid
which renders the eye prone to irritation. (14) Entropion
is inversion of the eyelid which can cause the eyelashes
to strike the cornea. (14) Symptoms of ocular irritation
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are generally treated using eyedrops; however, surgery
is required for complete correction. (14).

As a non-specialist, it is important to recognize imme-
diate referral is required. These include reduced visual
acuity, severe ocular pain, photophobia, corneal opacifi-
cation or epithelial dysfunction, pupillary abnormalities,
hypopyon, and hyphema. (2, 7) Timely referral is crucial
in preventing sight-threatening complications.
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5 | TABLES & FIGURES

FLOWCHART 1 Approach to Red Eye. Algorithm for the diagnosis of red eye, based on history and physical
exam findings. (3).

Disease Severe
pain

Irritation Foreign
body

sensation

Epiphora Discharge Photophobia Reduced
acuity

Acute angle-closure glaucoma X X X X
Conjunctivitis X X

Corneal abrasion X X X X X
Corneal ulcer X X X X X X
Episcleritis X X

Iritis X X X
Keratitis X X X X X

Keratoconjunctivitis sicca X X X
Scleritis X X X X

Subconjunctival hemorrhage
*Symptoms may vary on a case-by-case basis and with varying severity.
X = Presence of the stated characteristic (4, 11, 12)

TABLE 1 Presence of ocular signs in red eye disorders


