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Course Objective

Although ophthalmologists are responsible for the diagnosis
and treatment of eye disease and vision loss, interprofes-
sional teams in the emergency room and primary care
settings are often involved in initial evaluation and long-
term management. The purpose of this course is address
knowledge gaps, enhance nurse/physician clinical skills,
and improve the care of patients with disorders of the eye
that threaten vision. The goal is to achieve better clinical
outcomes and a reduction in the prevalence of vision
impairment.

Learning Objectives
Upon completion of this course, you should be able to:

1. Describe the normal anatomy and physiology
of the eye and eyelid.

2. Outline the physiology of vision.
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10.

11.

12.

13.

14.

15.

16.

Describe vision screening recommendations
and barriers to their implementation.

Identify appropriate skills for the clinical
examination of adults’ eyes.

Describe the components of pediatric eye
examinations.

Discuss the assessment of refraction and

preparedness for eye examinations in the
primary care setting.

. Differentially diagnose inflammatory conditions

of the eye and eyelid, and describe the pharmaco-
logic and nonpharmacologic treatment options.

Define the causes, treatment options, and
preventive strategies for noninflammatory
conditions of the eye and eyelid.

Identify the causes and treatment of mechanical
disorders of the eyelid.

Identify the most common causes of eye injuries
and sudden loss of vision.

Explain the appropriate diagnosis and treatment
for eye emergencies, including interventions for
non-English-proficient patients.

Describe eye conditions that commonly occur in

children.

Outline the impact of vision impairment in adults
and interventions to improve quality of life for
vision-impaired individuals.

Describe the ocular manifestations of several
chronic diseases and the recommendations for

eye follow-up.

Identify ocular side effects that may result with
the administration of some common medications
and herbal supplements.

Discuss the diagnosis and treatment of malignant
conditions of the eye and eyelid.

EVIDENCE-BASED

RECOMMENDATION

Sections marked with this symbol include
evidence-based practice recommendations.
The level of evidence and/or strength
of recommendation, as provided by the
PRACTICE . .

evidence-based source, are also included

so you may determine the validity or rel-

evance of the information. These sections may be used in
conjunction with the course material for better application
to your daily practice.
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INTRODUCTION

Optimal eye health and vision are essential to
overall functioning, quality of life, well-being, and
productivity in children and adults. In 2015, a total
of 1.02 million people in the United States were
blind, and approximately 11.4 million people in the
United States had vision impairment [1]. Of those
with vision impairment, 70% were due to uncor-
rected refractive error. In addition, at least one-half
of all conditions that cause vision impairment are
preventable or treatable [2; 3]. In the United States,
the leading causes of blindness and low vision are
age-related macular degeneration, cataract, diabetic
retinopathy, glaucoma, amblyopia, and strabismus
[1]. Eye injuries also have a substantial effect on
vision, with more than 2.5 million eye injuries occur-
ring each year, with approximately 50,000 of these
injuries resulting in permanent vision impairment
[4]. Studies have consistently demonstrated that
approximately 90% of all eye injuries could have
been prevented [5]. The economic burden of adult
vision loss and eye disorders is high: the estimated
cost in 2012 was $27.5 billion for individuals younger
than 40 years, and the total cost for individuals of
all ages in 2013 was estimated at $139 billion [6; 7].
The prevalence of vision impairment in the United
States is expected to increase in future years because
of an aging population. Thus, eye health and safety
are major public health concerns, and primary care
clinicians have an integral role in preserving the
vision of their patients.

Based on data from the 2017 National Health Inter-
view Survey, approximately 93 million adults in the
United States, or about 40%, are at high risk for
vision loss [236; 270]. High-risk groups include peo-
ple with diabetes, adults older than 65 years of age,
and those with pre-existing vision or eye problems.
The analysis involved 32,886 survey respondents
and excluded adults who were blind or otherwise
unable to see. Among respondents at risk of vision
loss, 40% had not visited an eye doctor or received
an eye examination in the previous year. Among
adults who reported needing eyeglasses, 1 in 11 said
they could not afford them. The authors concluded
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that improved access, awareness, and affordability
of eye care services could reduce unnecessary vision

loss in the United States [236; 270].

The American Academy of Ophthalmology defines
visual impairment as 20/40 vision, or worse, in the
better eye even with eyeglasses [213]. A person is
considered legally blind if visual acuity is 20/200, or
worse, with best correction in the better eye. Nearly
1.4 million people older than 40 years of age in the
United States are legally blind [5]. The potential
burden of visual impairment varies in relation to
demographic differences (e.g., age, biologic sex,
race/ethnicity) in disorders of vision that may lead
to blindness. Among non-Hispanic whites, common
causes of visual impairment are cataract (42.2%),
age-related macular degeneration (28.1%), others
(22.7%), diabetic retinopathy (4.7%), and glau-
coma (2.3%) [213]. Among African Americans, the
common causes of vision impairment are cataract
(41.7%), others (27%), diabetic retinopathy (12.2%),
glaucoma (11.3%) and age-related macular degen-
eration (7.8%). Among Hispanics, the common
causes are cataract (48%), others (16.2%), diabetic
retinopathy (15%), age-related macular degeneration

(14.5%), and glaucoma (6.4%) [213].

Amblyopia and strabismus are the most common
causes of vision impairment in children. Recom-
mended screening guidelines have been found to
reduce the prevalence of these two conditions, yet a
high percentage of children do not have appropriate
screening, and some who do have screening do not
receive appropriate follow-up by an eye specialist [8;
9; 10; 11]. In addition, screening is not universal
and compliance with screening guidelines for chil-
dren is low [12]. There is also lack of adherence to
guidelines for eye examinations among adults, which
contributes substantially to the high rate of vision
impairment [13]. Screening and comprehensive eye
examinations are needed to identify adults at risk for
age-related conditions such as cataracts, glaucoma,
and macular degeneration, which together account
for most cases of vision impairment [14]. Symptom-
atic eye conditions, such as conjunctivitis and dry-eye
syndrome, are common reasons individuals seek eye
care, often at their primary care physician’s office.

A variety of other inflammatory, infectious, and
noninflammatory conditions of the eye and eyelids,
as well as mechanical disorders of the eyelids are also
frequently seen in the primary care setting. In addi-
tion, research has shown that approximately 39%
of individuals with an eye injury or emergency seek
medical attention in the primary care setting [15].
Thus, primary care professionals should be skilled
in the initial management of a wide variety of eye
disorders and emergencies and also be knowledge-
able about providing timely referral.

Clinicians should also be knowledgeable about
symptomatic eye conditions associated with diseases
such as diabetes mellitus, systemic hypertension,
autoimmune disorders, and human immunodefi-
ciency virus (HIV) infection. For example, diabetic
retinopathy is a primary cause of vision impairment,
and optimal management of the diabetes and close
follow-up of the eyes are essential for preserving
vision in individuals with this disease. In addition,
many medications, especially several used to manage
chronic diseases, have been associated with adverse
ocular side effects [16; 17; 18; 19; 20]. Although most
of these effects are minor, some are vision-threat-
ening and require close follow-up with frequent
eye examinations. Knowledge of these side effects
can help healthcare professionals better recognize
and treat symptomatic conditions and recommend
appropriate follow-up. Malignant conditions of the
eyelid and ocular tumors are rare and are best treated
by specialists, but recognizing signs and symptoms
and making appropriate referrals are essential.

This course addresses a range of eye disorders and
their treatment, drawing primarily from evidence-
based guidelines developed by the American
Academy of Ophthalmology (AAO) (Table 1) [8].
To provide a better context for the discussion of
eye disorders and injuries, the course begins with
an overview of the anatomy and physiology of the
normal eye and eyelid and provides a comprehensive
discussion of the clinical examination of the eye,
including recommended guidelines for eye examina-
tions and screening for a variety of populations and
preparing the clinical setting for the routine and
emergency examination and treatment of the eye.
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TOPICS OF SELECT EVIDENCE-BASED
PREFERRED PRACTICE PATTERNS OF THE
AMERICAN ACADEMY OF OPHTHALMOLOGY

Age-Related Macular Degeneration
Amblyopia

Bacterial Keratitis

Blepharitis

Cataract in the Adult Eye
Comprehensive Adult Medical Eye Evaluation
Conjuctivitis

Diabetic Retinopathy

Dry Eye Syndrome

Entropion

Esotropia and Exotropia

Optic Neuritis

Pediatric Eye Evaluations

Primary Angle Closure Glaucoma
Primary Open-Angle Glaucoma
Vision Rehabilitation

Source: [8]

Table 1

OVERVIEW OF THE ANATOMY
AND PHYSIOLOGY OF THE EYE

The human eye is complex, both anatomically
and physiologically, with an intricate system
of specialized structures, nerves, and muscles
that work together as the image-forming organ
(Figure 1). The primary components of the eye
include the cornea, iris, pupil, lens, choroid, fovea,
immaculate, retina, and optic nerve. Two unequal
spheres make up the eyeball; the anterior segment
is a small sphere that forms about one-sixth of the
eyeball, and the posterior segment forms the remain-
ing five-sixths [21]. The anterior pole refers to the
central point of the anterior curvature of the eyeball,
and the posterior pole is the central point of the
posterior curvature. The posterior pole corresponds
to the area of the retina between the optic disc and
the immaculate [21].

MEMBRANES AND
STRUCTURES OF THE EYE

Each eye has three primary membranes: the cornea
and sclera (external membrane), the uvea (middle
membrane), and the retina (innermost membrane).

ANATOMY OF THE EYE

Conjunctiva

Cornea —

Source: National Eye Institute,

National Institutes of Health Figure 1

Cornea and Sclera

The primary function of the external membrane is to
protect the eye; other functions are filtration of ultra-
violet light and refraction. The cornea comprises
the anterior portion of the external membrane,
and the sclera makes up the posterior portion [21;
22]. The cornea has no lymphatic or blood vessels,
is approximately 0.55 mm thick, and is made up
of five layers. Anterior to posterior, these layers are
the epithelium, Bowman’s layer, corneal stoma,
Descemet’s membrane, and endothelium [21]. The
epithelium, which is about five to six cells thick,
covers the surface of the cornea. Bowman’s layer is a
strong, thick membrane made up of collagen fibrils
arranged in a parallel pattern. This layer protects
the cornea from injury. The corneal stroma is the
thickest part of the cornea, comprising 90% of the
total thickness. It consists primarily of lamellated
connective tissue. Descemet’s membrane is a layer
of specialized basement membrane of endothelial
cells that lies between the corneal stroma and the
endothelium. A one-cell thick layer, the endothelium
keeps the cornea clear by removing water from it.
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The epithelium (i.e., the outer surface of the cornea)
is coated with a multilayer tear film. The innermost
layer of the tear film is the mucoid layer, which
provides a hydrophilic layer of the cornea, allow-
ing the tear film to remain on the corneal surface,
which is naturally hydrophobic [23]. The mucoid
layer is produced by goblet cells, which are found
in the bulbar conjunctiva. The middle layer—the
thickest layer—is produced by the lacrimal gland and
sebaceous glands, primarily the meibomian glands
(located in the tarsal plates along the margins of the
eyelid) and the glands of Zeis (which open into the
hair follicles of the eyelashes). The most external
layer of the cornea, which is only a few molecules
thick, is the lipid layer. This layer protects the lacri-
mal layer from evaporation and provides a smooth
surface for the cornea.

The sclera, or “white” of the eye, is a dense mem-
brane of collagen-elastic tissue. In the adult eye, the
posterior portion of the sclera is approximately 1
mm thick, and it becomes thinner at the equator (a
line that divides the eye into anterior and posterior
halves). The sclera extends from the limbus at the
margin of the cornea to the optic nerve, where it
becomes fused with the dural and arachnoid sheaths
of the optic nerve [21]. The most anterior portion
of the sclera is coated with the bulbar conjunctiva,
a thin transparent membrane.

Uvea

The middle membrane of the eye is the uvea (i.e.,
uveal tract), a richly vascularized layer with pig-
mented tissue. The most anterior of the three com-
ponents of the uvea is the iris, which surrounds the
pupil, the blacklooking aperture that determines
the appropriate amount of light to enter the eye.
Pigment in the iris gives the eye color and prevents
light from passing through, thus protecting the
retina from too much light. Intrinsic muscles on
the pupil—the sphincter pupillae and the dilator
pupillae—constrict and dilate the pupil, respectively,
to allow the appropriate amount of light to enter

the eye [24].

Behind the iris is the lens (i.e., the crystalline), a
transparent body that is held in place by the suspen-
sory ligaments attached to the anterior part of the
ciliary body, a ring made up of epithelial, stromal,
and ciliary muscle tissue. Intrinsic muscles on the
ciliary body contract and relax to change the shape
of the lens, a process referred to as accommodation.
This process helps the eye to focus, allowing for a
sharp image to form on the surface of the retina [24].

The posterior aspect of the ciliary body is attached
to the choroid, a highly vascular layer that extends
to the optic nerve. The choroid is thicker at the
posterior pole (the area of the retina between the
optic disc and the macula) and thinnest at the optic
nerve head (optic disc) [22]. In the area of the optic
nerve, the outer surface of the choroid is firmly
attached to the sclera. The choroid consists of four
layers, which are (from internal to external): Bruch’s
membrane, the choriocapillaris, the stroma, and the
suprachoroid [21].

Retina

The innermost membrane of the eye is the retina, a
thin (0.5 mm), transparent lining made up of several
layers of nerve cells and photoreceptors (rods and
cones) as well as a single layer of retinal pigment
epithelium. The external surface of the retina is in
contact with the choroid, and the internal surface is
in contact with the vitreous. The center of the retina
is the fovea, and the macula is a small area (repre-
senting approximately 5% of the retina) around the
fovea. Approximately 3 mm to the nasal side of the
fovea is the optic disc, where ganglion cell axons exit
the eye to form the optic nerve [21]. A central depres-
sion in the optic disc is the optic cup. The area of
the eye that includes the retina, optic disc, macula,
and posterior pole is referred to as the fundus.
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Chambers and Vitreous Body

There are three fluid-filled structures of the eye:
the anterior and posterior chambers and the vitre-
ous body. The anterior chamber occupies the space
between the cornea and the iris, and the posterior
chamber lies between the iris, suspensory ligaments,
and lens. Both of these chambers are filled with
aqueous fluid (humor), which is produced in the
posterior chamber by the ciliary body and circulates
through the pupil into the anterior chamber, sup-
plying oxygen and nutrients to the cornea and iris.
Aqueous fluid also helps to maintain the pressure
of the eye.

The vitreous is attached to the lens and occupies the
space between the lens and the retina; the attach-
ment is firm in young individuals and becomes
weaker with age. This structure represents two-thirds
of the volume of the eye and is filled with vitreous
fluid, a clear, jelly-like substance made up primarily
of water, with approximately 1% to 2% of the com-
ponents being soluble proteins, salts, and hyaluronic
acid [22]. Vitreous fluid has many functions: it trans-
mits light, supports the posterior surface of the lens,
helps to hold the retina against the retinal pigment
epithelium, and transports nutrients to the cornea.
During natural aging, vitreous fluid may shrink or
thicken, causing tiny strands or clumps to form, the
cause of muscae volitantes or so-called floaters (small
spots or threads that appear in the field of vision).

BLOOD VESSELS OF THE EYE

The first branch of the internal carotid artery is the
ophthalmic artery, and branches of this artery bring
blood to each eyeball and the extraocular muscles.
The two greatest sources of blood to the retina are
the choroidal blood vessels and the central retinal
artery [24]. Blood flows through the choroidal ves-
sels to the innermost layer of the retina, the retinal
pigment epithelium, to nourish the photoreceptors.
Blood is also supplied to the retina through the
central retinal artery, which has four main branches
in the retina. There is a ring of blood vessels in the
macular area, and the fovea contains no blood ves-
sels or capillaries. Blood is drained from the eyeball
through the superior and inferior ophthalmic veins

#90563 Disorders and Injuries of the Eye and Eyelid

and the infraorbital vein, which drain to vorticose
veins, and the central retinal vein, which drains to
the ophthalmic vein [24].

[t is important to note that the retinal arteries are
end arteries, meaning they have no means for col-
lateral circulation. Therefore, in the case of central
retinal artery occlusion, the retina necroses and
blindness results.

BONES, MUSCLES,
AND NERVES OF THE EYE

The eyeball sits in an osseous socket, shaped like
a pyramid, and is formed by seven articulating
bones: the frontal, zygomatic, maxillary, sphenoid,
ethmoid, palatine, and lacrimal bones. The orbit
is also formed by a fascial sheath, referred to as the
capsule of Tenon (fascia bulbi) [21]. This capsule
is separated from the sclera by the episcleral space,
blends with the sclera behind the junction of the
sclera and cornea, and is fused to the sclera and the
sheath of the optic nerve around the entrance of the
optic nerve. The capsule of Tenon has two perfora-
tions: one near the equator for the veins that drain
the choroid and sclera, and one at the optic nerve.

As noted, intrinsic muscles in the eye act to control
the size of the pupil and to change the shape of the
lens. In addition, external (extraocular) muscles
enable the movement of each eye in the direction
of a point of interest in any direction (side to side
and up and down). The lateral and medial rectus
muscles move the eye in the horizontal plane, with
the lateral rectus muscle responsible for abduction of
the eye (away from the nose) and the medial rectus
muscle responsible for adduction (toward the nose)
[24]. Movement in the vertical plane is controlled
by the superior and inferior rectus and superior and
inferior oblique muscles. All four of these muscles
contribute to vertical movement when the eye is
looking straight ahead. However, when the eye is
in abduction, vertical motion is controlled by the
superior and inferior rectus muscles. When the eye
is in adduction, vertical motion is controlled by the
superior and inferior oblique muscles. Normally,
both eyes move together in the same direction.
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CRANIAL NERVES INNERVATING THE EXTRAOCULAR MUSCLES OF THE EYE AND EYELID

Cranial Nerves Muscles Innervated

Action

Medial rectus
Superior rectus
Inferior rectus
Inferior oblique

Third (oculomotor nerve)

Levator palpebrae superioris

Moves eyeball medially (adduction)

Elevates, adducts, and medially rotates eyeball
Depresses, adducts, and medially rotates eyeball
Rotates eyeball upward and laterally

Raises upper eyelid

Fourth (trochlear nerve) Superior oblique

Rotates eyeball downward and outward

Sixth (abducent nerve) Lateral rectus

Moves eyeball laterally (abduction)

Seventh (facial nerve) Orbicularis oculi

Closes eyelids

Source: [24]

Table 2

The left and right third, fourth, and sixth cranial
nerves are involved in innervating the muscles of the
left and right eye, respectively (Table 2). In addition,
the second cranial nerve, the optic nerve, carries
afferent fibers from the retina to the primary visual
cortex in the occipital lobe. The two optic nerves
(one from each eye) unite in the optic chiasm and
combine into the optic tract. At the optic chiasm, the
optic nerves cross over to project images from each
eye to the opposite side of the brain [24].

The diameter of the optic nerve becomes larger as
the distance from the eye increases. The fibers of the
optic nerve are protected by the three meningeal lay-
ers of the central nervous system (dura, arachnoid,
and pia mater). Because central nervous system
fibers are incapable of regeneration, damage to the
optic nerve results in irreversible blindness.

A high concentration of nerve fibers is found in the
cornea. These fibers enter the cornea at its margins
and radiate toward the center. They are associated
with many pain receptors and have a low threshold.

EYELIDS

The eye is primarily protected by the upper and lower
eyelids, or palpebrae. The eyelids can be closed to
protect the eye from too much light or from foreign
substances and to aid in sleeping. In addition, the
act of blinking allows for lubrication of the cornea
by helping to distribute and eliminate tears. Form
and support of the eyelids are provided by the tarsal
plate, a thick fold of connective tissue. This plate is
one of several layers; overlying the tarsal plate are
(from anterior to posterior) the epidermis, dermis,
subcutaneous tissue, and fibers of the orbicularis
oculi muscle. The palpebral conjunctiva lines the
innermost part of the eyelid.

Each tarsal plate includes a row of sebaceous glands
known as the meibomian glands; these glands,
together with the pilosebaceous glands of Zeis and
the apocrine glands of Moll (also located in the
tarsal plate), produce the lipid layer of the corneal
tear film. The eyelid is closed through action of the
orbicularis oculi muscle, which is innervated by
the seventh cranial nerve, and is opened as a result
of action of the levator palpebrae muscle, which is
innervated by the third cranial nerve.
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LACRIMAL APPARATUS

Lacrimal fluid, or tears, is produced by the lacrimal
gland, a bi-lobed secretory gland located behind the
upper eyelid in the superolateral angle of the orbit.
The gland is about the size of an almond; the larger
of the two lobes is the orbital lobe, and the smaller
lobe is the palpebral lobe. The inferior surface of
the latter lobe lies close to the eye and can be seen
when the eyelid is everted. Excretory ducts in the
orbital lobe merge with ducts in the palpebral lobe
and carry lacrimal fluid onto the conjunctiva of the
upper eyelid. The act of blinking spreads the lacri-
mal fluid medially over the surface of the eyeball.
The fluid then flows into the lacrimal punctum, an
opening on the medial, superior, or inferior eyelid
margins, and into one of two lacrimal canals (one
above the lacrimal punctum and one below). From
there, the fluid flows into the nasolacrimal duct and,
lastly, into the nasal cavity.

As noted, the lacrimal gland is a secondary supplier
to the lacrimal layer of the corneal tear film. Lacrimal
fluid contains salts, proteins, and lysozyme (a bacte-
rial enzyme) and serves to supply nutrients (oxygen)
to the cornea, carry waste products away from the
cornea, and moisten and lubricate the eyeball [24].
Each lacrimal gland secretes approximately 1 mL of
lacrimal fluid each day. If the conjunctiva is irritated,
such as by a foreign substance or body, the lacrimal
glands are stimulated to produce more lacrimal fluid,
which causes tears to accumulate on the surface of
the eyeball (watery eyes) and wash away the substance
causing the irritation. Tears can also accumulate if
the nasolacrimal ducts become blocked or if an emo-
tional response triggers parasympathetic stimulation
of the lacrimal gland to overproduce lacrimal fluid
(the process of crying). The parasympathetic nerve
supply originates from the lacrimal nucleus of the
facial nerve in the pons.
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The blood supply to the lacrimal gland is trans-
ported through the lacrimal artery, a branch of the
ophthalmic artery. The superior ophthalmic vein
drains blood from the gland to the cavernous sinus.

VISION

The act of vision is made possible by a process that
is similar to the function of a camera. The cornea
transmits and focuses light into the eye, and the
intrinsic muscles of the iris constrict and expand to
control the size of the pupil, allowing the appropriate
amount of light to enter the eye. The contraction
and relaxation of the muscles of the ciliary body
change the shape of the lens, helping the eye to
focus and allowing for a sharp image to form on the
surface of the retina. The central point for focusing
of the image (the visual axis) is the fovea.

Light enters the retina and travels through its two
outermost layers, the nerve fiber layer and the gan-
glion cell layer, to the layer of rods and cones. Light
is absorbed by photopigment in these photorecep-
tors and converted into electrical impulses. These
impulses are sent through nerve fibers that exit the
eyeball at the optic disk and are transmitted via
the optic nerve to the visual cortex, where they are
converted to images.

The human retina contains approximately 100 mil-
lion rods and 5 million cones. Rods allow vision
in dim light, and cones facilitate vision in bright
light (daylight). Cones also provide color perception
and high spatial resolution. Rods are responsible
for peripheral vision, and the macula provides the
central 10 degrees of vision. Most cones are located
within the macula. The fovea is made up exclusively
of cones and provides for the best visual acuity. In
contrast, there are no rods or cones in the area of the
retina where the optic nerve leaves the eye; as such,
this area is known as the eye’s blind spot.
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RECOMMENDATIONS FOR EYE EXAMINATIONS AND SCREENING

Age Groups

| Interval for Examination

| Comments

Asymptomatic, No Risk

Newborn to 6 months

At all well-child visits (AAO)

Once, at 6 months of age (AOA)
Insufficient evidence to recommend
screening for children <3 years of age

(USPSTF)

External inspection
Pupillary examination
Red reflex test

6 months to 3 years

At all well-child visits (AAO)

Once, at 3 years of age (AOA)
Insufficient evidence to recommend
screening for children <3 years of age

(USPSTF)

External inspection
Pupillary examination
Red reflex examination
Fix and follow

Corneal light reflection

3 to 5 years

Every year (AAO)
Once, before first grade (AOA)
At least once, to detect the presence

of amblyopia or its risk factors (USPSTF)

External inspection
Pupillary examination
Red reflex examination
Fix and follow

Corneal light reflection
Cover test

Distance visual acuity

6 to 18 years

Every 1 to 2 years (AAQO)
Every year (AOA)

External inspection
Pupillary examination
Red reflex examination
Fix and follow

Corneal light reflection
Cover test

Distance visual acuity

19 to 39 years

Every 5 to 10 years (AAQO)

Every 2 years (AOA)
40 to 54 years Every 2 to 4 years (AAO) Baseline comprehensive exam at 40 years of age
Every 2 years (AOA)
55 to 64 years Every 1 to 3 years (AAQO) —
Every 2 years, up to age 60, then every
year (AOA)
>65 years Every 1 to 2 years (AAQO) Comprehensive eye examination
Every year (AOA)
Insufficient evidence to recommend
screening (USPSTF)
At Risk
Adults with diabetes Every year (AAO) First examination 1 to 5 years after onset of type 1

diabetes or at time of diagnosis of type 2 diabetes

Risk Factors for Glaucoma

<40 years Every 1 to 2 years (AAQO) —
40 to 54 years Every 1 to 3 years (AAO) —
55 to 64 years Every 1 to 2 years (AAQ) —
>65 years Every 1 to 2 years (AAQ) —

aRisk factors include family history of glaucoma, black or Hispanic/Latino ethnicity, or elevated intraocular pressure.
AAO= American Academy of Ophthalmology; AOA= American Optometric Association;
USPSTF= United States Preventive Services Task Force.

Source: [8; 25; 26; 27; 28]

Table 3
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CLINICAL EXAMINATION
OF THE EYE

All of the essential structures of the eye are evaluated
in a comprehensive eye examination performed by
an eye specialist (optometrist or ophthalmologist).
Screening eye examinations, which do not include
as many detailed tests, are also necessary for eye
health and can be carried out by primary care clini-
cians. Screening eye examinations in the primary
care setting can help detect visual impairment and
identify individuals at high risk for occult eye disease,
enabling clinicians to help prevent vision loss in
their patients. Eye examinations are also important
as part of overall health assessment, as the eye and
its associated structures are affected by systemic
diseases and medications. Indications of systemic
hypertension, diabetes mellitus, collagen vascular
diseases, central nervous system abnormalities, and
other conditions can be detected on funduscopy,
making eye examination a fundamental diagnostic
component [8; 25]. The AAO has established recom-
mendations for eye examinations in children and
adults, according to age and risk factors for ocular
disease [8]. According to these recommendations,
a baseline comprehensive eye examination by an
ophthalmologist should be done before 40 years
of age for individuals who have no signs or risk
factors for ocular disease and at certain intervals
depending on the age of the adult. The results of
a baseline comprehensive eye examination enable
the eye specialist to categorize individuals into one
of three groups according to their risk for ocular
disease: patients with no risk factors, patients with
risk factors, or patients with established conditions
that require intervention [8]. Recommendations for
further screening are made according to the patient’s
risk category (Table 3) [8; 25; 26; 27; 28]. Regardless
of risk, a comprehensive eye exam should be done
every one to two years beginning at 65 years of age,
with a focus on the identification of such age-related
diseases as cataracts, glaucoma, and macular degen-
eration. The American Optometric Association
(AOA) has also established guidelines for eye and

vision examinations in adults and children [25; 27].

#90563 Disorders and Injuries of the Eye and Eyelid

The American Optometric Association
asserts that a comprehensive adult eye and
vision examination should include, but is

not limited to:
EVIDENCE-BASED

RECOMMENDATION

e DPatient, family, and social history, including
visual, ocular and general health, medication
usage, and vocational and avocational visual
requirements

e Measurement of visual acuity

e Preliminary examination regarding aspects
of visual function and ocular health

¢ Determination of refractive status

e Assessment of ocular motility, binocular vision,
and accommodation, as appropriate, based on
patient’s age, visual signs and symptoms, and
visual requirements

e Qcular health assessment, including evaluation
of the anterior and posterior segment, peripheral
retina, measurement of intraocular pressure,
and visual field testing

e Systemic health assessment, as indicated

(https://www.aoa.org/AOA/Documents/Practice%20
Management/Clinical%20Guidelines/EB0%20
Guidelines/Comprehensive%20Adult%20Eye%20
and%20Vision%20Exam.pdf. Last accessed November
16, 2020.)

Level of Evidence: There is a lack of published research
to support or refute the use of all of the tests and/or
assessments included in this recommendation.

Despite the importance of eye examinations, the
percentage of adults who have appropriate eye
examinations is low. According to data from three
national surveys (the Behavioral Risk Factors Sur-
veillance System [2006-2009], the National Health
and Nutrition Examination Survey (NHANES)
[2005-2008], and the National Health Interview
Survey [2008]), the rate of annual eye care ranged
from 46% to 51% for individuals without diabetes
and 64% to 72% for individuals with diabetes [29;
30]. Rates of routine eye care vary according to race/
ethnicity, socioeconomic status, and availability of
vision insurance [13; 31; 32].
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WAYS PRIMARY CARE CLINICIANS CAN BETTER
SERVE THE EYE CARE NEEDS OF THEIR PATIENTS

e Provide patient educational materials

¢ Enhance knowledge and skills of eye examination in a wide range of populations

e Prepare office for eye examinations and treatment by ensuring that the appropriate equipment,
ophthalmic medications, and eye charts are readily available

e Encourage patients to seek appropriate screening and care from an eye specialist

e Establish professional relationships with local eye specialists

Source: Compiled by Author

Table 4

Among children, the rate of appropriate eye exami-
nations is also low, as is the rate of follow-up exami-
nations for children who failed visual acuity screen-
ing [33; 34]. For example, a survey of pediatricians
showed that preschool vision screening was done
on 36% of children 3 years of age, 58% of children
4 years of age, and 73% of children 5 years of age
[33]. Respondents gave many reasons for the lack
of screening, with the most common reasons being
that children were not cooperative (39%) and that
testing is time-consuming (21%) [33].

Surveys have shown that primary care providers
lack confidence in performing eye examinations on
adults as well, perhaps because of the low number
of such examinations they actually perform. In one
survey, 10% of family physicians and 45% of general
internists had performed a fluorescein eye examina-
tion, and 8% and 15%, respectively, had performed
10 or more [35]. This lack of experience has led to
even fewer procedures precepted by family physicians
and general internists, which may provide an expla-
nation for why most residents have also reported
difficulty in performing eye examinations [36].

As integral as they are to eye health, screening eye
examinations in the primary care setting are not
enough, especially for children and adults at high
risk for ocular disease. The AAO and the American
Academy of Pediatric Ophthalmology and Strabis-
mus (AAPOS) recommend that an ophthalmologist

examine high-risk infants and children who have
abnormal results of screening examinations [8; 37].

Primary care clinicians should take several steps
toward better serving the eye care needs of their
patients, especially those of racial/ethnic minority
and low socioeconomic status (Table 4). First, cli-
nicians should enhance their knowledge and skills
related to eye examinations in the wide range of
populations within their practice and should carry
out examinations as recommended by evidence-
based guidelines. Second, each primary practice
should have all the equipment, ophthalmic medica-
tions, and eye charts necessary to perform basic eye
examinations, vision screening, and to treat minor
eye conditions and provide initial management of
eye injuries. Third, educational materials should be
made available for patients to help them gain a bet-
ter understanding of the importance of appropriate
eye care as well as the risk and symptoms associated
with eye diseases and conditions. Patient educa-
tion is imperative to help improve screening rates
and appropriate care, and clinicians should take
advantage of each visit to encourage their patients
to have their eyes and their children’s eyes examined
by an eye care specialist, as appropriate [38]. Lastly,
establishing professional relationships with local
eye specialists can provide an important resource
to primary care clinicians and help facilitate timely
referrals.
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EYE EXAMINATIONS FOR ADULTS

Screening Examinations

The purpose of screening eye examinations is to
detect occult disease and to identify individuals who
are at high risk for such disease. Routine screening
eye examinations include external assessment (orbit,
lids, conjunctiva, cornea, iris, and pupil), evaluation
of corneal reflexes, and assessment of red reflexes on
funduscopy (Table 5) [8; 25]. Visualization of the
fundus with the use of a direct ophthalmoscope is
essential for detecting occult eye disease. However,
examination of other aspects of the eye can provide
important information about the presence or risk
of ocular disease. In addition, testing of vision is
important, especially for patients with vision-related
symptoms or diabetes. In general, a screening eye
examination in the primary care setting includes
the following components [8; 25]:

e History

e External examination

e Evaluation of extraocular muscle motility
e Assessment of pupil function

e Testing for visual acuity

e Testing of visual field

¢ Direct ophthalmoscopy (funduscopy)

History

As with the clinical evaluation for most disease
settings, the patient’s history provides details that
are essential for making an accurate diagnosis. The
history should include not only information specific
to the eye but also details related to overall health,
family eye health, systemic diseases, use of medica-
tions (including prescription and nonprescription
drugs as well as herbal or vitamin supplements),
and vocational and avocational vision requirements
[8]. Eye health history should include the patient’s
self-assessment of his or her current visual function,
including the use of corrective lenses; eye-related
symptoms; and previous eye disease, injury, surgery,
or medications. The family history as it relates to
both ocular and systemic disease should be elicited.

#90563 Disorders and Injuries of the Eye and Eyelid

Because of the influence of lifestyle and environ-
mental factors on the risk of many ocular diseases,
the patient should also be asked about his or her
occupation, smoking history, alcohol use, and living
situation [8; 25].

External Examination

The external examination is directed at evaluating
the eyebrows, eyelashes, orbital area, eyelids, lacrimal
apparatus, and cornea and sclera [8]. The eyelids are
evaluated to ensure that the upper eyelids overlap
the iris but not the pupil, that they open and close
completely, and that they move symmetrically. Signs
of edema, sagging, or lesions in the orbital area
should be noted. Retraction of the upper or lower
eyelid and use of a penlight allows for examination
of the conjunctiva and sclera.

Evaluation of Extraocular Muscle Motility

To evaluate eye movement, the clinician should ask
the patient to follow a target (light from a penlight)
with both eyes into the cardinal fields of gaze.
Normal movement is smooth, symmetric, and full
[8]. Problems with eye movement may be a sign of
systemic disease or a neurologic lesion. For example,
poor abduction may be an indicator of Graves eye
disease, myasthenia gravis, or palsy of the sixth
cranial nerve.

Assessment of Pupil Function

Pupils should be equal, round, and reactive to light
(which is documented as the acronym PERRL). It
is fairly common for there to be subtle inequalities
(up to 0.4 mm) in the size of the two pupils, but this
inequality is normal only if the asymmetry remains
constant during changes in ambient light [39]. In
assessing anisocoria (unequal pupils), the first two
questions should be: Is there a normal light reac-
tion? Is anisocoria worse in darkness or light? If the
light reaction is poor in the eye with a larger pupil,
the pupillary constrictor of that eye is abnormal; if
the light reaction is good in both eyes, the pupillary
dilator of the eye with smaller pupil is abnormal [39].
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COMPONENTS OF EYE EXAMINATIONS FOR ADULTS

Component of Examination

| Description of Testing

Indicators

Screening Examination

History

Elicit details regarding eye health, overall health,
and use of medications.

Age, race/ethnicity, family history,
eye history, lifestyle habits, and use of
medications all may contribute to the
risk of ocular disease.

Examination of external
structures

Evaluate eyebrows, eyelashes, eyelids, orbital area,
lacrimal apparatus, cornea, and sclera.

Abnormalities may suggest ocular disease.

Assessment of pupils

Assess size, symmetry, and reaction to light.

Abnormal findings may suggest trauma,
neurologic disorder, or intraocular problem.

Eye muscle test

Evaluate eye movements in all directions.

Abnormal movement may indicate
systemic disease or neurologic lesion.

Visual acuity test

Examine vision with Snellen chart (at 20 feet)
or Rosenbaum card (at 14 inches).

Lack of “normal vision” (20/20) denotes
refractive error and need for corrective
lenses.

Confrontational exam
(perimetry)

Examiner moves hand in and out of quadrants of
visual field while individual covers one eye and
looks straight ahead.

Tangent screen exam
(perimetry)

Screen with target for individual to focus on; another
object on the screen moves in and out of the periphery.

Automated perimetry

Individual looks into an instrument while a computer
program flashes small lights in the periphery.

An abnormal finding indicates loss of
peripheral vision due to lesion of the
retina, optic nerve, or optic chiasm.

Ophthalmoscopy Evaluate fundus (i.e., retina, optic disk, and choroid);
(funduscopy) usually done after dilating the pupils with eye drops.
Direct ophthalmoscopy Examine fundus with ophthalmoscope.

Indirect ophthalmoscopy

Examine fundus with use of forehead apparatus, which
provides brighter light than ophthalmoscope (for
visualization in greater detail and in three dimensions).

Abnormalities in fundus may indicate
a wide variety of ocular disorders or
signs of systemic disease.

Comprehensive Examination

Slitlamp examination

Evaluate with slitlamp microscope, which enlarges
and illuminates the front of the eye.

Staining with fluorescein eye drops
can aid in the detection of lacerations,
abrasions, tears, foreign objects, or
infections on the cornea.

Applanation tonometry

Tonometer used in slitlamp microscope measures
the amount of force needed to temporarily flatten
a part of the cornea; fluorescein eye drops and eye
drops with an anesthetic are used.

Noncontact tonometry

A puff of air is used to measure intraocular pressure.

High intraocular pressure is a sign of
glaucoma.

Refraction assessment

Computerized refractor used to estimate the prescription
needed to correct a refractive error.

A device with wheels of different lenses (i.e., phoropter)
is used to determine the combination

of lenses that provides the sharpest vision.

Amsler grid (test of
central visual field)

Patient covers one eye and is asked to fixate on point
at center of grid, which is held 14 inches away.

Central areas of distortion suggest macular
(rather than optic nerve) disorder.

Gonioscopy

Visualize structures of anterior chamber angle.

Visualization of angle is essential for
evaluation of patients with glaucoma.

Fundus photography

Camera used to take color photographs of fundus

Photos provide clear views to assess signs
of retinopathy or macular degeneration.

Source: [8; 25]

Table 5
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Anisocoria that is worse in light and accompanied
by ptosis and paresis of extraocular muscles may be
indicative of intracranial aneurysm. Anisocoria may
indicate Horner syndrome if ipsilateral ptosis and
anhidrosis are also present. Other possible causes
of unequal pupils include trauma-related damage
to the iris and pupil and palsy of the third cranial
nerve. Irregularly shaped pupils are most commonly
related to an intraocular problem, such as congenital
anomaly, inflammation, or trauma.

To assess pupillary reaction to light, a penlight is
used while the patient fixates on a distant target; dim
lighting in the room is best for the assessment. In
individuals with normal pupils, there is consensual
response to light; that is, both pupils will have equal
constriction in response to light shined in one eye.
Poor reaction of pupils is suggestive of many condi-
tions, including diabetes, neurologic disease, optic
nerve disease, or damage from trauma or surgery.
In addition, abnormal reaction may be a sign of a
serious ocular problem, such as acute angle-closure
glaucoma or uveitis [39].

The size of the pupils can be affected by the use of
systemic medications or drugs. Morphine, heroin,
and parasympathetic agents (e.g., pilocarpine,
demecarium bromide) cause constriction (miosis)
of the pupils, and anticholinergic agents cause the
pupils to dilate (mydriasis). When evaluation of the
pupils demonstrates abnormality, examination with
slitlamp microscopy should be done to rule out
causative factors, which may include an occult for-
eign body, intraocular inflammation or adhesions,
a perforating injury, surgical trauma to the iris, and
angle-closure glaucoma.

Testing of Visual Acuity

An integral component of all eye examinations is
testing of visual acuity, or the quantitative measure
of the ability of the eye to see an image in clear focus
at a certain distance. Beyond assessing visual acuity
in order to determine the need for correction of
refractive errors, such testing is important because a

loss of visual acuity is a sensitive indicator of occult
eye disease [8; 25].
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Visual acuity is usually measured with a wall-
mounted Snellen chart. Patients are asked to cover
one eye and read the line of the smallest letters they
can at a distance of 20 feet; the test is then repeated
with the other eye covered. The lines of letters on
the chart correspond to specified visual acuity based
on what a person with “normal vision” can see at
various distances. A smaller version (to scale) of the
Snellen chart is the Rosenbaum card, which can be
held 14 inches away from the patient.

The term 20/20 vision applies to the ability to see an
image at 20 feet that a person with “normal vision”
can see at 20 feet. The ability to see an image at 20
feet that a person with normal vision can see at 40
feet is defined as 20/40 vision. When a patient has
visual acuity that is worse than 20/20, the primary
care clinician should provide a referral to an eye
specialist for assessment of the refractive error and
prescription of corrective lenses [8].

Testing of the Visual Field

In the primary care setting, the patient’s visual field
is usually assessed with the confrontation visual field
exam. With this test, the patient is asked to cover one
eye and fixate the contralateral eye on the clinician.
The clinician holds up fingers in various quadrants
of the field of vision to determine whether there is
a deficiency in peripheral vision. Technology avail-
able in the specialty setting enables assessment of the
visual field with use of the tangent screen exam or
automated periphery (a computer program).

A deficiency in the visual field may indicate a lesion
of the retina (macular degeneration), optic nerve
(optic neuritis, glaucoma), or optic chiasm (tumors,
stroke, trauma). The site of the lesion can be identi-
fied by mapping the visual field deficit.

Direct Ophthalmoscopy (Funduscopy)

The use of a direct ophthalmoscope enables visu-
alization of the retina and the blood vessels of the
eye. The fundus is best visualized after dilation of
the pupil with eye drops, but a limited view can be
achieved through an undilated pupil. In the latter
situation, the room should be darkened and the
patient should be asked to focus on a far corner of
the room.
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The red reflex is the term used to describe the
reddish-orange reflection of the retina. This reflex
can be found by looking through both pupils with
the ophthalmoscope at a distance of about 2 feet and
then moving to within a few inches of the patient.
Evidence of decreased brightness, asymmetry, or the
existence of a focal defect should prompt referral to
an eye specialist for a comprehensive eye examina-

tion [40].

The primary objective of direct ophthalmoscopy is
to evaluate the optic disc and the retinal vascula-
ture. The outline of the disc should be clear, and
the central area of the physiologic cup should be
pale. The retina appears as reddish-orange, and the
macula is dark. The retinal arteries should appear
bright red, and veins should be slightly purple. It is
vital to recognize swelling of the optic disc, as this is
usually an indication of a serious condition.

Comprehensive Eye Examinations

A comprehensive eye examination for adults is
done to detect ocular disease, visual dysfunction, or
ocular signs of systemic disease [8]. This examina-
tion includes all of the components of a screening
examination, as well as examination with slit-lamp
microscopy and tonometry; other specialized tests
may be warranted on the basis of symptoms or find-
ings. A slitlamp microscope allows for magnified
viewing of the eye structures from the cornea to the
vitreous. Fluorescein eye drops can be used to aid in
the detection of tiny corneal tears or scrapes, foreign
objects, or signs of infection.

Tonometry provides a measurement of intraocular
pressure, a sign of glaucoma. Two methods are avail-
able to measure pressure. With contact applanation
tonometry, fluorescein drops and anesthetic eye
drops are used and the tonometer is slowly moved
toward the eye and makes contact with the cornea.
The amount of force needed to temporarily flatten
a part of the cornea is measured. This method is
preferred to noncontact tonometry (emitting a puff
of air to test intraocular pressure) [8].

Other tests that may be incorporated into an eye
examination include central visual field testing
(Amsler grid), gonioscopy, and fundus photography
(8].

EYE EXAMINATIONS FOR CHILDREN

According to guidelines established jointly by the
American Academy of Pediatrics (AAP), the AAO,
the AAPOS, and other eye-related professional
organizations, an examination for eye problems
should be done in the newborn period and at all
of the child’s subsequent routine health visits [8;
27; 37]. The eye examination for children consists
of essentially the same components as for adults,
with age-appropriate modifications [27; 37]. Several
approaches can help to maintain the child’s coopera-
tion and provide optimum results [27]:

e Perform the examination when the child
is alert (e.g., early morning or after a nap)

* Arrange the office visit so that the eye
examination is done first or near the
beginning (e.g., before the patient has
endured other aspects of the physical
examination or has received vaccinations)

* Have young children sit on the parent’s
or caregiver’s lap

e  Demonstrate, with the assistance of the
parent or caregiver, the testing procedure
before carrying it out

e Carry out each component of the evaluation
rapidly

e Perform the least-threatening examinations
first (e.g., external examination, red reflex
test, assessment of binocular motility and
vision, then assessment of monocular
motility and vision)

* Provide a variety of interesting targets

for the child

* Examine the eye in normal light if
darkening the room frightens the child
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A screening eye examination that includes the red
reflex test should be done by 6 to 12 months of age
[37]. When examining an infant for the first time,
the clinician should ask the parent or caregiver about
the prenatal, perinatal, and postnatal history; on
subsequent examinations, the developmental history
of the child should be elicited [27]. The clinician
should also ask about the family eye history and
should encourage parents or caregivers to describe
their observations about their children’s eyes and
vision. For example, does the child hold objects
close to the face when trying to focus? Do the child’s
eyes seem to cross or drift! Does one eyelid (or both)
droop or tend to close!

The clinician should examine the eyes and external
structures thoroughly for signs of inflammatory
conditions and infection. Evaluation of ocular
motility is of particular importance when examin-
ing children of preschool or early school age in
order to detect strabismus [37]. Ophthalmoscopy
and age-appropriate measurement of visual acuity
should be attempted for children who are 3 years of
age or older. The cross cover test should be used to
evaluate binocular vision and motility in children

of all ages [27].

Testing of visual acuity in children who cannot com-
municate verbally is done by evaluating the ability to
fix and follow an object (cross-cover test), and this
may be carried out binocularly and monocularly [27;
37]. For older children, visual acuity can be assessed
with vision testing machines or a variety of picture
cards and wall charts (e.g., LEA symbols, Snellen
letters or numbers, tumbling E test, or HOTV test)
(27; 37]. The guideline developed by the AAP in con-
junction with other organizations includes detailed
information on these tests and how to perform and
interpret them [41].

When visual acuity cannot be measured in children
3 to 4 years of age, a second attempt should be made
after four to six months. For children 4 years of age
and older, a second attempt should be made after
one month [37]. If visual acuity cannot be measured
after two attempts in the primary care setting, the
child should be referred to an ophthalmologist.
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The results of the eye examination may warrant
further evaluation by a pediatric ophthalmologist
or an eye specialist trained to treat children, and for
some signs or suspected conditions, urgent referral
is needed to preserve vision (Table 6) [8; 27; 37;
41; 42]. The findings of the examination should be
clearly communicated to the parent or caregiver,
with special emphasis on the need for follow-up care
or for evaluation by an ophthalmologist. A profes-
sional interpreter should be used if patients and/
or their caregivers do not speak the same language
as the clinician.

REFRACTION ASSESSMENT

For adults and children who have visual acuity that
is worse than 20/20, a comprehensive eye examina-
tion also includes assessment of the refraction. A
computerized refractor may be used to measure the
eyes and estimate the prescription needed to cor-
rect the refractive error. An apparatus containing
wheels of different lenses is then used to determine
the combination of lenses that provides the sharp-
est image. If testing with these lenses cannot attain
20/20 vision, evaluation should be carried out to
determine if an underlying pathologic condition is
the cause of the abnormal vision.

With normal refraction (emmetropia), light focuses
directly on the retina. With a refractive error (ame-
tropia), an irregular shape of the cornea causes light
rays to focus either in front of or behind the retina.
In myopia, close images are seen clearly but images
farther away are blurry because light rays focus in
front of the retina. In contrast, with hyperopia,
close images are blurry and images at a distance are
clear, as light rays focus behind the retina. Often
developing in conjunction with either myopia or
hyperopia is an astigmatism, in which the cornea
has an ellipsoidal shape, causing light to focus on
two points on the retina rather than one. As a result,
the eye has different focal points in different planes,
and it is difficult for the individual to see fine detail.
Presbyopia is a condition that develops as part of the
normal aging process, usually affecting individuals
40 to 50 years of age. With this condition, the lens
loses elasticity and thus its ability to accommodate
on close objects.
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FINDINGS IN THE PEDIATRIC PATIENT THAT WARRANT REFERRAL TO AN OPHTHALMOLOGIST

Sign, Symptom, or Condition

Indication for Referral

Signs

Anisocoria Expedited
Asymmetry in terms of color, brightness, or size on the red reflex test | Expedited
Poor binocular fixation after 3 months of age Routine
Cataract Expedited
Cloudy or asymmetrically enlarged corneas Expedited
Corneal opacities (congenital) Expedited
Corneal ulcer Urgent
Detection of an eye muscle imbalance on assessment of ocular motility | Routine
Movement in or out when shifting the cover on the cross cover test Routine

Nystagmus

Within few weeks of onset

Optic disk abnormalities

Urgent if papilledema is suspected; expedited if
associated with decreased vision; routine otherwise

Proptosis Urgent if orbital cellulitis is suspected; expedited
otherwise
Ptosis Expedited if Horner syndrome or palsy of the third

cranial nerve is suspected

Retinal detachment (suspected) Urgent

Conditions

Blepharitis If persistent or resistant to local treatment
with lid hygiene and topical antibiotics

Chalazion If persistent or resistant to local treatment

with lid hygiene and topical antibiotics

Conjunctivitis (allergic)

If severe or persistent after treatment with
topical antihistamines or mast-cell stabilizers

Conjunctivitis (infectious)

If severe or persistent after treatment with
topical antibiotics

Dacryocele Expedited
Herpes simplex virus keratitis Urgent
Iritis Expedited
Other

Inability to read letters or lack of verbal skills as appropriate for age Expedited
(when eye disease is suspected)

Presence of congenital or genetic ocular anomalies or infections Routine
(e.g., aniridia, toxoplasmosis)

Presence of systemic syndromes, metabolic disorders, or chromosomal | Routine
abnormalities with possible ocular involvement (e.g., juvenile

rheumatoid arthritis, galactosemia, diabetes mellitus, Marfan

syndrome, Down syndrome)

Suspected abuse Urgent

Source: [8; 27; 37; 41; 42]

Table 6
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While these changes are typically treated by correc-
tive lenses or surgery, in 2021, the FDA approved
pilocarpine (1.25% solution) eye drops to improve
age-related deficits in near vision [215].

Approximately 75% of adults older than 40 years of
age have ametropia requiring refraction correction
[8; 43]. However, many refractive errors are not suf-
ficiently corrected and are, as such, the leading cause
of mild visual impairment [43]. Among all adults,
myopia occurs more frequently than hyperopia (25%
vs. 10%), and hyperopia is more common in women
than men; both myopia and hyperopia have been
found to be more common in white adults than in
Hispanic or black adults [43]. A high degree of myo-
pia has been associated with a higher risk of ocular
diseases that may lead to vision loss (e.g., glaucoma,
cataract, retinal detachment).

The Multi-Ethnic Pediatric Eye Disease Study
(MEPEDS) group and the Baltimore Pediatric Eye
Disease Study group have carried out several stud-
ies to determine the prevalence of vision disorders
in children. In contrast to the findings in adults,
hyperopia is the more common refractive error
among children [44]. Significant racial/ethnic
differences have been found in refractive errors,
with the prevalence of hyperopia highest among
non-Hispanic white and Hispanic children and
lowest among black and Asian children [44; 45; 46].
Hyperopia occurs most often in infants and older
children and more often in girls than boys [44]. In
contrast, the prevalence of myopia is highest among
Asian, black, and Hispanic children and lowest
among non-Hispanic white and American Indian
children [44; 45; 46]. The prevalence of astigmatism
is highest in Hispanic and Asian children and lower
in black, non-Hispanic white, and American Indian
children [44; 46; 47; 48]. Astigmatism occurs most
often in infants, with one study showing that it is
three times as likely in children 6 to 12 months of
age compared with children 5 to 6 years of age [44;
47; 48]. Astigmatism and a high degree of hyperopia
are risk factors for bilateral decreased visual acuity in
children [49]. Maternal smoking during pregnancy
has been found to be associated with both astigma-
tism and hyperopia [45; 48]. The findings of these
studies can help clinicians identify children at high-
est risk for vision disorders.

#90563 Disorders and Injuries of the Eye and Eyelid

OFFICE PREPAREDNESS
FOR EYE EXAMINATION
AND TREATMENT IN THE
PRIMARY CARE SETTING

Equipping the primary care office setting with visual
acuity testing materials, a well-stocked eye tray, and
basic ophthalmic instruments, medications, and
supplies, helps to prepare the clinician for routine
and emergency examinations and interventions.
In addition to the basic visual acuity charts, such
as the wall-mounted Snellen chart and the hand-
held Rosenbaum card, a variety of charts and cards
for children of different ages should be available.
Among the basic instruments needed are a pen-
light, direct ophthalmoscope, cobalt light source,
and a tonometer [50]. A direct ophthalmoscope is
adequate for performing a thorough examination in
most cases, but a slitlamp microscope is useful if the
clinician wishes to examine the cornea and anterior
chamber, remove foreign bodies from the cornea, or
measure intraocular pressure [50; 51].

A small supply of topical medications to rapidly
decrease intraocular pressure (e.g., beta-blockers,
carbonic anhydrase inhibitors, prostaglandin F2a
analogs) should be kept on hand. Other medica-
tions that should be kept in stock are short-acting
mydriatic agents (e.g., tropicamide), miotic agents
(e.g., pilocarpine), anesthetics (e.g., tetracaine or
proparacaine), topical nonsteroidal anti-inflam-
matory drugs (e.g., ketorolac or diclofenac), topi-
cal antibiotics (e.g., bacitracin or erythromycin),
and lubricants/irrigants (e.g., Lacri-Lube or BBS)
[50]. An eye tray should also be readily available
(Table 7), and it should be stocked independently
to avoid missing items in an emergency [50; 51].
Because of the limited use of most ophthalmic medi-
cations, the drug labels should be routinely checked
and medications should be replaced according to the
expiration date [50].
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CONTENTS OF EYE TRAY FOR EMERGENCY TREATMENT

Cobalt blue light

Handheld ophthalmoscope
Fluorescein dye

Litmus or pH paper

Hypodermic needle (18 or 20 gauge)
Loupe

Cotton-tipped swabs

Sterile water

Eye irrigation system (i.e., intravenous tubing, liter of isotonic saline, and basin)

Ophthalmic medications (i.e., short-acting mydriatic agent, topical anesthetic, and topical antibiotics)

Diluted sodium hypochlorite spray (for disinfecting work surfaces)

Source: [50; 51]

Table 7

PATIENT EDUCATION

Primary care clinicians should provide their patients
with education about the need for screening and
comprehensive eye examinations, especially with
regard to patient risk factors and health status, and
encourage patients to have an ophthalmologist as a
primary eye care physician [40]. Clinicians should
also discuss the importance of fulfilling prescriptions
of corrective lenses. Educational materials in English
and other languages appropriate for the clinician’s
specific patient population should be readily avail-
able. These materials can enhance the clinician’s
discussion of specific eye-related disorders as well
as emphasize the need to adhere to recommended
eye examinations and treatment for diseases or con-
ditions with ocular manifestations. Lists of online
resources are also helpful for offering information
on screening, prevention of eye diseases, and eye
safety (Resources).

RELATIONSHIPS WITH
LOCAL EYE SPECIALISTS

Establishing professional relationships with local
eye specialists is beneficial for both primary care
clinicians and their patients. Through such rela-
tionships, clinicians can establish the timing of
appropriate referrals (i.e., when referrals should
be same-day, urgent [within two or three days], or

routine [within seven days]). Eye specialists can
also be a valuable resource in determining the
indications for diagnostic testing and implement-
ing specific interventions, such as patching and
topical steroid therapy. Eye specialists can include
general and subspecialty ophthalmologists, pediat-
ric ophthalmologists, and optometrists. The AAO
has established guidelines for signs, symptoms,
and diseases that warrant referral to an ophthal-
mologist for definitive diagnosis and treatment

(Table 8) [40].

SYMPTOMATIC CONDITIONS
OF THE EYE AND EYELID

Most patients first seek medical attention in the
primary care setting for symptomatic conditions of
the eye and eyelid. In general, these conditions can
be managed effectively by the primary care clinician,
although referral may be necessary when there is
no or limited response to treatment. Symptomatic
conditions include a wide range of inflammatory
and noninflammatory conditions of the eye and
eyelid and mechanical disorders of the eyelid. The
conditions described here are those occurring most
commonly in adults. Further information on the
condition in children, when different, is provided.
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GUIDELINES FOR REFERRAL TO AN OPHTHALMOLOGIST

appropriate diagnosis and management.

Loss of vision

Significant eye injury

Failure to achieve normal visual acuity in either eye
Any of the following symptoms:

e Flashes of light

e Recent onset of floaters or halos

e Transient dimming or distortion of vision
¢ Obscured vision

e Dain in the eye, lids, or orbits

¢ Diplopia

*  Excessive tearing

or the optic nerve head
Tumor or swelling of the eyelids or orbit
Protrusion of one or both eyes

Severe uveitis

Repair of mechanical disorders of the eyelid

Diagnosis of diabetes mellitus

Diagnosis of AIDS

Ocular symptoms associated with HIV

Adults with any of the following signs, symptoms, or conditions should be referred to an ophthalmologist for

Transient or sustained loss of any part of the visual field or clinical suspicion or documentation of such field loss

Abnormalities or opacities in the normally transparent media of the eye or abnormalities of the ocular fundus

Suspicion of herpetic conjunctivitis, infective keratitis, or malignant lesion
Inflammatory conditions and/or infections that are unresponsive to treatment or are chronic or relapsing
Persistence of hordeolum or chalazion after one month of conservative treatment

Removal of benign eyelid lesions (primarily for cosmetic reasons)

Elevated intraocular pressure and/or family history of glaucoma, especially in black individuals

Eye and orbital abnormalities associated with thyroid disease (Graves disease)

Source: [40]

Table 8

INFLAMMATORY CONDITIONS
OF THE EYE AND EYELID

Conjunctivitis

Conjunctivitis is inflammation of the membrane
that lines the underneath surface of the eyelids and
the exposed surface of the sclera. Of the so-called red-

eye-associated conditions, conjunctivitis is encoun-
tered most often by primary care clinicians and is

one of the most common diagnoses in family prac-
tice [52]. The condition is most often caused by the
highly contagious adenoviruses; other causes include
infectious micro-organisms, chemicals, mechanical
eye irritation, allergies, immune-mediated factors,
and neoplastic diseases [8]. In general, bacterial
conjunctivitis is uncommon, and fungal or parasitic
cases are rare. Any ocular chemical irritants, foreign
bodies, or trauma can introduce conjunctivitis.
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These noninfectious agents cause inflammation in
only the affected eye. The features and treatment
differ according to the type of conjunctivitis. Con-
junctivitis rarely causes permanent vision loss or
structural damage but is a socioeconomic burden
because of lost work or school time and the cost of
medical visits and treatment [8].

The typical characteristics of conjunctivitis are a red
eye, blurred vision that can be cleared with a blink,
purulent or watery discharge, and itching [8]. Pri-
mary care clinicians should promptly refer patients
with conjunctivitis to an ophthalmologist if any of
the following is present [8]:

* Loss in vision

*  Moderate or severe pain

e Severe, purulent discharge

e Corneal involvement

* Conjunctival scarring

e Lack of response to treatment

e Recurrent episodes

e History of herpes simplex virus eye disease

e Immunocompromised status

Adenoviral Conjunctivitis

Adenoviral conjunctivitis can be difficult to dis-
tinguish from bacterial conjunctivitis. Adenoviral
conjunctivitis is more likely to affect both eyes
(often sequentially), and the eye discharge is either
serous or clear [8]. Preauricular lymphadenopathy
and petechial and subconjunctival hemorrhage are
also distinctive signs. A rapid, in-office immunodi-
agnostic test is available to detect adenoviral antigen
in specimens of conjunctival fluid [54].

Antimicrobial agents are not effective against adeno-
viruses, and corticosteroids should also be avoided,
as they may actually prolong adenoviral infection
[8]. The management of adenoviral conjunctivitis
is directed toward symptom relief combined with
scrupulous hygiene and other measures to prevent
secondary spread of adenovirus conjunctivitis [8].

Artificial tears, cold compresses, and topical vaso-
constrictors relieve symptoms.. The AAO has noted
that there is insufficient evidence to support the use
of antiviral agents to treat adenoviral conjunctivitis
[8]. Patients and caregivers should be told to wash
their hands often, with soap and water rather than
sanitizer only; to avoid touching their eyes; and to
avoid close contact with others for at least seven days
after the onset of symptoms [8].

Conjunctivitis related to herpes simplex or herpes
zoster virus should be treated with topical and/or
antiviral agents to prevent corneal infection [8].
Options include topical ganciclovir (0.15% gel) or
trifluridine (1% solution), or oral acyclovir; oral
valacyclovir and famciclovir may also be used [8].
Topical corticosteroids should be avoided. Herpes
zoster vaccination should be strongly recommended
in patients older than 50 years of age [8].

Bacterial Conjunctivitis

Bacterial conjunctivitis affects either one or both
eyes, and eye drainage is either purulent or muco-
purulent. Bacterial cultures of eye drainage may be
helpful for recurrent, severe, or chronic purulent
conjunctivitis [8]. Although bacterial conjunctivitis
usually resolves spontaneously and does not cause
any serious harm, a systematic review demonstrated
that the use of antibiotic eye drops was associated
with modest improvements in the rates of clinical
and microbiologic remission [55]. No one broad-
spectrum antibiotic covers all potential conjunctival
bacterial pathogens, and the choice the antibiotic
is usually empiric [8]. No specific antibiotic has
been found to be superior to another, and factors
for choosing may thus focus on convenience and
cost [8].

Allergic Conjunctivitis

Primary itchiness is the hallmark of allergic con-
junctivitis; drainage from the eye is usually serous or
mucoid, and the condition is typically bilateral [8;
56]. Allergic conjunctivitis may be treated with over-
the-counter antihistamine/vasoconstrictor agent,
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second-generation topical histamine H1-receptor
antagonists, mast-cell stabilizers, or medications
that combine antihistamine activity with mast-cell
inhibitors [8]. Second-generation topical histamine
Hl-receptor antagonists are more effective than
vasoconstrictor agents [8]. Mast-cell inhibitors
include cromolyn, lodoxamide, nedocromil, and
pemirolast. Among the combination medications
are azelastine, bepotastine, epinastine, ketotifen,
and olopatadine. Ketorolac ophthalmic solution,
a nonsteroidal anti-inflammatory drug, is also U.S.
Food and Drug Administration (FDA) approved for
the treatment of allergic conjunctivitis [8]. If such
treatment does not adequately control symptoms, a
short (one- to two-week) course of low-potency topi-
cal corticosteroids may be added to treatment [8].
Other measures to alleviate symptoms include cold
compresses, artificial tears, and oral antihistamines,
as well as allergen avoidance. If allergic conjunctivitis
cannot be controlled with topical medications and
oral antihistamines, consultation with an allergist
or dermatologist may be helpful [8].

Keratitis

Keratitis is an inflammatory condition of the cor-
nea caused by an adenovirus, herpes simplex virus,
bacteria, or fungi [56]. Moderate-to-severe adenoviral
keratitis presents with edema of the eyelid, preau-
ricular lymphadenopathy, and chemosis; a punctate
pattern is seen on fluorescein staining [56]. Keratitis
caused by herpes simplex virus frequently occurs
after conjunctivitis, usually involves only one eye,
and is often associated with uveitis. Blisters may be
present on the eyelid, and fluorescein staining shows
classic dendritic corneal lesion [56].

The primary risk factor for bacterial and fungal kera-
titis is contact lens use; other common risk factors
are pre-existing ocular disease and ocular trauma
[57; 58]. Pseudomonas aeruginosa, Staphylococcus
aureus, and other coagulase-negative staphylococci
are the most common causative micro-organisms
[57; 58]. Treatment with topical antibiotic should

#90563 Disorders and Injuries of the Eye and Eyelid

PATIENT EDUCATION TO HELP
PREVENT EYE INFECTION
IN CONTACT LENS WEARERS

Wash hands with soap and water and dry well before
touching contact lenses.

Take contacts out before bed, showering, or swimming.

Rub and rinse contacts in disinfecting solution each
time you remove them.

Rub and rinse the case with contact lens solution,
dry with a clean tissue and store upside down with
the caps off after each use.

Replace contact lens cases at least once every three
months.

Do not “top off” solution in lens case.

Carry a backup pair of glasses in case contact lenses
have to be taken out.

Table 9

Source: [61]

be empiric, and the eye should not be patched
[8; 59]. Bacterial keratitis carries a heavy burden:
in 2010, 930,000 physician office and outpatient
clinic visits and 58,000 emergency department
visits were for bacterial keratitis or contact lens
disorders [60]. The estimated cost was $175 million
in direct healthcare expenditures annually [60].
This burden calls for clinicians to heighten aware-
ness of proper hygiene among their patients who
wear contact lenses, emphasizing several points

(Table 9).

Ultraviolet radiation, as from tanning beds, weld-
ing, and photographic flood lamps, can burn the
cornea, causing keratitis or keratoconjunctivitis [59].
Symptoms usually occur 8 to 12 hours after exposure
[56). The most common symptoms are pain, red-
ness, swollen eyelids, photophobia, and headache.
Treatment includes short-acting cycloplegic drugs,
antibiotic solution or ointment, and a patch (over
the more severely affected eye) [59]. Ultraviolet kera-
titis typically resolves within 24 to 48 hours without

vision loss; and the eye should be rechecked in 24
hours [59].
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Dacryocystitis

Dacryocystitis is the acute or chronic inflamma-
tion/infection of the lacrimal sac, usually caused
by a blocked nasolacrimal passage [62]. Among
adults, dacryocystitis is most often caused by chronic
sinusitis or facial trauma; it is most common among
infants in whom the nasolacrimal passage has not
opened normally [62]. The medial lower lid location
differentiates the swelling from styes and internal
hordeolum. Typically, there is redness and swelling
over the lacrimal sac and the surrounding lid tissue.

An ophthalmologist should be consulted promptly
(62].

In North America, the most common causative
pathogen is S. aureus. Methicillin-resistant S. aureus
(MRSA) is four times more likely to be associated
with acute versus chronic dacryocystitis [63].

The most common therapies are oral cephalosporins
and amoxicillin/clavulanic acid [63]. These antibiot-
ics are useful against a spectrum of Gram-positive
bacteria and some Gram-negative bacteria. Amoxicil-
lin/clavulanic acid is also effective against anaerobes.
As almost 30% of bacteria cultured from patients
with dacryocystitis are resistant to these empiric anti-
biotics, further antibiotic therapy should be tailored
to lacrimal sac culture results and sensitivity testing
[63]. Lacrimal drainage surgery should be considered
if nasolacrimal duct obstruction contributes to the
patient’s dacryocystitis, especially if MRSA is identi-
fied [63; 64; 65].

Upveitis

Uveitis is inflammation of the uvea, or the iris, cili-
ary body, and choroid; the condition is categorized
by site: anterior, intermediate, and posterior uveitis
and panuveitis [59]. The cause of uveitis is usually
unclear. It may follow certain acute infections, toxin
exposures, or bruising of the eye. Cytomegalovirus
(CMV), herpes viruses, Pneumocystis jiroveci, and
toxoplasmosis are the most common causes of infec-
tious uveitis [59]. On occasion, uveitis is a “herald
sign” of an unrecognized autoimmune disorder or
granulomatous disease (e.g., sarcoidosis, tuberculo-
sis, histoplasmosis).

Symptoms usually develop rapidly, in one or both
eyes, and vary according to the location. Anterior
uveitis is usually the most symptomatic, causing
pain, redness, photophobia, and decreased vision.
Intermediate and posterior uveitis are not usually
associated with pain, but floaters may develop and
vision may decrease. Panuveitis may be associated
with all symptoms and signs [59]. The clinical evalua-
tion to diagnose uveitis includes visual acuity testing,
funduscopic examination, measurement of ocular
pressure, and slitlamp examination [59]. With ante-
rior uveitis, cells and flare are found in the aqueous
humor and keratic precipitates may be present.
Features of intermediate uveitis include cells in the
vitreous humor and aggregates and condensations
of inflammatory cells over the pars plana. Posterior
uveitis is also associated with cells in the vitreous
humor, as well as with white or yellow-white lesions
in the retina and/or choroid, retinal vasculitis, and
optic disk edema [59]. Intraocular pressure may be
substantially elevated or decreased [62].

Because uveitis is a leading cause of blindness in the
United States, urgent referral to an ophthalmologist
is recommended [62]. A cycloplegic-mydriatic drug
and corticosteroids (given topically or by periocular
injection) is the usual treatment, and an agent may
be needed to lower intraocular pressure; immuno-
suppressants may also be part of therapy. Systemic
corticosteroids are used for refractory uveitis [59;
62]. Systemic treatment with corticosteroids and
immunosuppressants was compared with local
therapy with a fluocinolone acetonide implant for
noninfectious intermediate and posterior uveitis
and panuveitis. Compared with systemic therapy,
implant therapy was associated with some benefits,
including a lower rate of residual active uveitis and
improved vision-related quality of life, but improve-
ment in visual acuity did not significantly differ
between the two groups, and higher rates of risk
for cataract surgery, treatment for high intraocular
pressure, and risk for glaucoma were associated with
implant therapy [66]. The authors suggested that
treatment be individualized according to a patient’s
specific circumstances. In a seven-year extended
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follow-up to the study, the authors found that par-
ticipants randomized to receive systemic therapy had
better visual acuity than those who received implant

therapy [67].

Endophthalmitis

Infection causes endophthalmitis, an acute, diffuse
uveitis [59]. Localized endophthalmitis most com-
monly occurs as a complication several days after
cataract surgery but may also be induced by ocular
trauma or foreign bodies [50; 62]. Additionally,
bacterial endophthalmitis may be endogenous,
with the liver, lung, endocardium, urinary tract,
and meninges being the most common sources of
infection [68]. Symptoms include periocular pain,
vision loss, diffuse redness of the conjunctiva, and
swollen eyelids [62]. The cornea is often hazy, and a
layer of pus may occur on the meniscus (hypopyon).

Most cases are caused by Gram-positive bacteria
(most frequently, Gram-positive coagulase-negative
micrococci) as well as staphylococcal and strepto-
coccal species [59; 69]. Traumatic endophthalmitis
occurs more frequently in rural areas than urban
settings, as individuals are more likely to be exposed
to contaminated soil and animal matter [70].
Staphylococcus and Bacillus cereus infection are usually
associated with endophthalmitis following outdoor
penetrating trauma to the eye [71].

Patients with endophthalmitis should be referred to
an ophthalmologist immediately, as prompt treat-
ment is crucial to preserving vision [62]. Cultures
of aspirate from the aqueous and vitreous should
be done to determine the causative organism [62].
Treatment of endophthalmitis after cataract surgery
usually consists of intravitreal injection of antibiot-
ics, and primary vitrectomy may be done, although
its benefit is unclear [69]. Treatment outcomes
depend on the causative organism, with outcomes
best for cases of Gram-positive coagulase-negative
infections, followed by Gram-negative and S. aureus
infections [69]. Endogenous endophthalmitis is
most often treated with both systemic and intravit-
real antibiotics, and vitrectomy is sometimes done
[68]. The most commonly used intravitreal antibi-

#90563 Disorders and Injuries of the Eye and Eyelid

otics are vancomycin (for Gram-positive infections)
and ceftazidime (for Gram-negative infections) [59;
68]. Other potential treatments being investigated
for the management of endophthalmitis include
perioperative prophylaxis with antibiotics and
adjunctive steroid therapy [72; 73].

Scleritis

Scleritis defines focal or diffuse scleral inflamma-
tion. It is often linked to systemic autoimmune
diseases such as rheumatoid arthritis, HLA-B27
spondyloarthropathy, relapsing polychondritis, sys-
temic lupus erythematosus, theumatoid arthritis,
and necrotizing systemic vasculitis [59; 62; 74; 75].
However, at least one-half of the cases are idiopathic.
Scleritis usually involves the anterior segment and
is defined as diffuse, nodular, or necrotizing [59].

Scleritis causes severe pain, which is usually bilateral,
and eye movement or palpation will exacerbate
the pain [50]. The eye will appear red as a result of
inflamed vessels, and symptoms may include tear-
ing, photophobia, tenderness, and decreased visual
acuity [59]. Mucopurulent discharge from the eye
occurs in approximately 25% of cases [50].

Urgent referral to an ophthalmologist is recom-
mended, as the diagnosis and treatment are challeng-
ing [62]. Initial treatment is a systemic corticosteroid.
Nonsteroidal anti-inflammatory drugs may be given
to manage the overall inflammatory response, and
analgesic agents may be needed for pain [59]. Sys-
temic immunosuppressant drugs may be used if
there is no response from initial treatment; a rheu-
matologist should be consulted in such cases [59].

According to the American College

of Radiology, contrast-enhanced CT

or contrast-enhanced MRI are both
oo, | APPropriate in evaluating orbital
ecoractice - cellulitis, uveitis, or scleritis, with CT

often performed first during the initial
assessment.

(https://acsearch.acr.org/docs/69486,/Narrative.
Last accessed November 16, 2020.)

Level of Evidence: Expert Opinion/Consensus
Statement
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Optic Neuritis

Inflammation of the optic nerve is most often associ-
ated with a demyelinating disease, especially multiple
sclerosis. In fact, optic neuritis is considered to be
an early indicator of multiple sclerosis, with the
disease subsequently developing in more than 50%
of individuals [76]. Other possible causes include
infection (e.g., meningitis, Lyme disease, syphilis,
viral infection), tumor metastasis, and chemicals or
medications; the cause is often unknown [59]. Optic
neuritis occurs most often in individuals 20 to 40
years of age [59].

The clinical features of optic neuritis have been
thought to differ between adults and children.
Among adults, optic neuritis usually involves only
one eye, whereas children often have involvement of
both eyes [59; 77]. In addition, most pediatric cases
follow a viral illness. Signs and symptoms among
both children and adults include eye pain and vision
loss (partial or complete) [59; 76; 78].

On funduscopy, the optic disk usually appears pale
in late stages of optic neuritis; the disk appears
normal in early stages of the condition. Magnetic
resonance imaging (MRI) is a highly sensitive and
specific tool for assessing changes in the optic nerves
due to inflammation. Additionally, MRI may help
predict the future development of multiple sclerosis
in patients presenting for the first time with acute
optic neuritis [79].

Treatment has typically involved oral or intravenous
corticosteroids, but a systematic review demon-
strated no conclusive evidence of benefit of corti-
costeroids with respect to recovery of normal visual
acuity, visual field, or contrast sensitivity [80]. The
AAOQO acknowledges this lack of benefit but notes
that high-dose intravenous corticosteroids followed
by oral corticosteroids may be appropriate in help-

ing to achieve a shorter time to recovery of vision
[8]. In addition, high-dose corticosteroids may also
delay the onset of subsequent demyelination among
patients with multiple sclerosis [8].

Prognosis with regard to vision differs between adults
and children, with the prognosis poorer for children
[77]. Visual acuity among adults improves to at least
20/40 within a year in most cases (90% to 95%);
15-year follow-up of adults with optic neuritis dem-
onstrated visual acuity of at least 20/20 in 72% of
patients [76; 81]. Among children, sustained vision
impairment has been reported in 22% [82; 83].

Blepharitis

Blepharitis, or inflammation of the sebaceous glands
or lash follicles of eyelids, affects both adults and
children [84]. The condition is categorized anatomi-
cally by anterior and posterior blepharitis and may
be either acute or chronic. Typical diseases such
as atopic allergies, seborrheic dermatitis, rosacea,
HIV, and some inflammatory ocular conditions
predispose individuals to blepharitis [8; 84]. Bacte-
rial infection (usually with staphylococci) is the most
common cause of acute blepharitis, and infection
may be caused by a virus, most notably herpes sim-
plex or varicella zoster) [8; 59]. Chronic blepharitis
is usually noninfectious.

Signs and symptoms of blepharitis include redness,
a gritty feeling, burning sensation, itchiness, loss
of eyelashes, and crusting together of the eyelids
during sleep [8]. Photophobia and blurred vision
may also develop. Slitlamp examination is used to
diagnose the condition, but there are no specific
clinical diagnostic tests to confirm blepharitis [8].
Cultures of the eyelid margin may be useful for
patients who have recurrent anterior blepharitis
with severe inflammation or for patients who do
not have a response to therapy.
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The treatment plan usually consists of eyelid margin
hygiene (application of warm compresses to the eyes
to drain the secretory glands and gentle cleaning of
the eyelid margin with a wet then dry cotton-tipped
applicator) [8]. If the condition does not resolve,
nightly application of a topical antibiotic (e.g., baci-
tracin or erythromycin) to the eyelid margin may
be prescribed [8]. Oral tetracycline or doxycycline
is indicated for blepharitis that does not respond
to topical antibiotics. Chronic blepharitis cannot
be permanently cured; successful management is
dependent on patient education and compliance
[8]. A systematic review of treatment for chronic
blepharitis demonstrated that eyelid margin hygiene
often provided symptomatic relief in anterior and
posterior blepharitis and that topical antibiotics
provided some relief of symptoms and eradicated
bacteria in cases of anterior blepharitis [84]. Data on
the effectiveness of other treatments, such as topical
steroids and oral antibiotics, were inconclusive [84].

Hordeolum/Chalazion

A hordeolum, commonly known as a stye, is a
focal inflammation of the eyelid, usually caused by
bacterial infection [62; 85]. An external hordeolum
involves the eyelash follicles or accessory glands. A
chalazion results from noninfectious occlusion of a
meibomian gland [59]. It is difficult to distinguish
the two conditions, as both cause swelling of the
eyelid and pain. An internal hordeolum is rare and
results from infection of a meibomian gland [59].

Treatment with warm compresses will help alleviate
the symptoms of an external hordeolum, and the
condition usually resolves spontaneously within
a few days [62]. No treatment has been found to
shorten the time to resolution. An external hordeo-
lum does not grow; if the mass becomes enlarged,
the patient should be evaluated for a neoplasm [62].
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A systematic review of treatments for acute internal
hordeolum showed no evidence for or against a
variety of treatments that included warm (or hot)
compresses, lid scrubs, antibiotics, or glucocorti-

coids [85].

NONINFLAMMATORY CONDITIONS
OF THE EYE AND EYELID

Dry-Eye Syndrome

Dry-eye syndrome—also known as keratoconjunc-
tivitis sicca or tear film dysfunction—is a complex,
multifactorial condition defined by clinical evidence
of corneal and conjunctival dryness and reduced tear
secretion [59]. Risk factors for chronic dry-eye syn-
drome include aging, female gender, cataract surgery,
connective tissue disease, vitamin A deficiency, and
androgen deficiency [8]. Prolonged use of antihista-
mines or estrogen replacement therapy is a reversible
risk factor. In the United States, an estimated 3.2
million women and 1.7 million men older than 50
years of age are affected by dry-eye syndrome [5].
Approximately 10% of people with significant dry
eye have primary Sjégren syndrome [8].

Most patients report feeling a gritty irritation or the
sensation of a foreign body in the eye [8; 59]. Other
symptoms include itching, burning, and photopho-
bia; blurred vision and sharp, stabbing pain may
also occur [59]. Symptoms tend to worsen late in
the day and after exposure to adverse environmental
conditions [8]. No single test is adequate for diag-
nosing dry-eye syndrome; diagnosis is based on the
characteristic symptoms and the clinical appearance
[8]. The Schirmer test may also be useful; with this
test, a strip of filter paper is placed at the junction
of the middle and lateral third of the lower eyelid,
and the wetness on the filter paper is measured [59].
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Dry eye is classified as mild, moderate, severe, and
severe and/or disabling, according to several factors,
including severity and frequency of discomfort, visual
symptoms, conjunctival injection and staining, cor-
neal staining, corneal/tear signs, and lid/meibomian
gland abnormalities, as well as the fluorescein tear
break-up time and the Schirmer score [8]. The AAO
recommends treatment according to the severity of
the condition. For mild dry eye, recommendations
include environmental modifications (avoidance of
dry, drafty environments; use of a humidifier; and
avoidance of secondary smoke), discontinuation of
offending topical or systemic medications, artificial
tears, warm compresses and eyelid scrubs, treatment
of contributing ocular conditions (such as blepha-
ritis), and correction of eyelid abnormalities [8]. In
addition to these treatments, anti-inflammatory
agents, such as topical cyclosporine, lifitegrast, and
corticosteroids; systemic omega-3 fatty acids supple-
ments and punctal plugs are options for moderate
dry eye [86]. Although omega-3 fatty acid products
have been used for treatment of dry eye, a prospec-
tive randomized 12-month trial of 3,000 mg omega-3
fatty acids failed to show any clinical benefit over
placebo [8]. Punctal occlusion, with either silicone
or collagen plugs, may provide relief for severe dry
eye [87]. However, in its Choosing Wisely campaign,
the AAQO notes that punctal plugs should not be used
until other options (artificial tears, lubricants, and
compresses) have been used [88] Additional options
for severe dry eye include systemic cholinergic ago-
nists, systemic anti-inflammatory agents, mucolytic
agents, autologous serum tears, contact lenses, and
tarsorrhaphy [8].

MECHANICAL DISORDERS
OF THE EYELID

Entropion

Entropion is a condition in which the eyelid margin
(usually the lower lid) turns inward so that the eye-
lashes rub against the cornea and conjunctiva. The
primary symptom is irritation of the ocular surface;
other signs and symptoms may include redness,
excessive tearing, eye discomfort or pain, photopho-
bia, and stringy white mucoid discharge [59].

Although entropion is usually a result of advanced
age, people of all ages can be affected [8]. Other
risk factors are anatomical anomalies of the eye,
chemical burn, trauma, scarring, and ocular surger-
ies. In determining the etiology, the clinician must
distinguish entropion from other conditions that
simulate it; appropriately classify it as congenital
or acquired; and then subclassify it as involutional,
cicatricial, or acute spastic; involutional entropion
is the most common form [89; 90]. Antibiotics,
lubricating ointments, chemodenervation of the
orbicularis muscle, or everting of the eyelid with
adhesive tape may help to alleviate symptoms of
involutional entropion, but only temporarily [8].
The only effective treatment is surgery to repair or
advance the lower eyelid retractors [8].

Ectropion

Ectropion is the abnormal outward turning of the
eyelid margin (usually the lower lid) so that the inner
surface is exposed. The primary morbidity is associ-
ated with corneal/conjunctival exposure. Other
symptoms include excess tearing, redness of the lid
and white part of the eye, and ocular irritation [59].

Although ectropion can occur at any age, it is most
commonly seen in older adults. Other risk factors
include a history of skin cancer removal, increased
skin sun sensitivity, lighter iris color and presence
of pinguecula, current smoking, hypertension, dia-
betes, and stroke [91]. Like entropion, treatment
depends on the ectropion being properly classified
as congenital/acquired and then as involutional,
cicatricial, paralytic, or mechanical [89]. Involu-
tional ectropion is the most common form of the
condition.

Treatment consists of tear drops and lubricating oint-
ment to provide symptomatic relief and prevent cor-
neal complications; definitive treatment is surgery.
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Dermatochalasis

Dermatochalasis is a common, normal, physiologic
condition clinically seen as the sagging of the upper
and (to some degree) lower eyelids. Although it is
most often seen in patients older than 65 years
of age, the most frequently noted age of onset is
between 40 and 50 years of age, and it may occur in
younger adults as well [92]. The sagging is due to lax,
redundant skin and fat with poor adhesion to the
underlying connective tissue and muscle [92]. The
major causes of dermatochalasis are, unsurprisingly,
gravity and the loss of elastic tissue over many years.
Other predisposing factors include heredity, some
systemic diseases, trauma, and renal failure [92].
Dermatochalasis often results in ptosis.

In addition to being a cosmetic problem, dermato-
chalasis can result in a functional loss if the tissue
obstructs the superior visual field by hanging over
the eyelid margin into the visual axis [92]. Surgery
is definitive treatment.

Ptosis

Ptosis (blepharoptosis) is drooping of the upper
eyelid and is one of the most common involutional
eyelid changes. The drooping is a result of underac-
tion of the eyelid protractors relative to the eyelid
retractors, which cause the eyelid to be lower than
its normal position. Lowering of the upper eyelid
obstructs the superior visual field, which may cause
functional vision loss depending on the severity of
the condition.

Etiology includes third cranial nerve palsy, age-
related dehiscence of the levator muscle, Horner
syndrome, or myasthenia gravis [93]. An additional
cause of ptosis is as a side effect of injecting botuli-
num toxin (Botox) into the upper third of the face

[94].

Patients with chronic ptosis can be referred to an
ophthalmologist nonemergently, but patients with
acute ptosis should be referred immediately, to rule
out third cranial nerve palsy [93]. Although treat-
ment is usually surgical, the many types of ptosis and
the degree of levator function determine which of a
variety of surgical interventions is most appropriate
for a given patient.
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Eyelid Retraction

Eyelid retraction is the shrinking or drawing back of
the eyelid from its normal resting position. In the
case of the upper lid, the normal resting position
is 2 mm below the junction of the sclera and the
superior cornea. Positioning is abnormal if a white
band of sclera between the lid margin and the upper
corneal limbus is exposed. Whereas the normal
resting position of the lower lid is at the junction
of the sclera and the inferior cornea, the retracted
lower lid lies below the inferior corneal margin and
is tethered to the orbital margin [95].

Eyelid retraction is symptomatic of many congenital
and acquired diseases, and its multifactorial etiology
includes neurogenic, myogenic, mechanical, and
miscellaneous causes [95]. As the most common
cause is thyroid ophthalmopathy, the patient’s thy-
roid status should be evaluated.

Due to its multifactorial etiology, treatment is
dependent on a differential diagnosis. Several sur-
gical techniques and materials are available for the
repair of eyelid retraction, and the patient should be
referred to an ophthalmology specialist [96].

Blepharospasm

Blepharospasm is a focal dystonia characterized
by involuntary chronic intermittent or persistent
involuntary eyelid closure. Closure is due to spas-
modic contractions of the orbicularis oculi muscles,
and the spasms may be unilateral or bilateral [97].
Severity ranges from frequent blinking to forceful
eyelid closure. Most cases are idiopathic [59]. Other
facial and neck muscles are often involved. Nearly
three-quarters of patients report that a stressful
event occurred immediately prior to symptoms;
photophobia may also precede the development of
spasms [98]. The condition occurs more frequently
in women than men, and approximately one-third of
patients have a family history of blepharospasm [98].
Type A botulinum toxin injections is the treatment
of choice, and surgery may be done if the injections

fail [97].
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EYE INJURIES
AND EMERGENCIES

The human eye has several inherent protectors,
including the bony orbit that covers most of the eye;
anatomical structures on the anterior portion of the
eye; and accessory structures, such as the eyebrows,
eyelids, and eyelashes. According to data from the
U.S. Nationwide Emergency Department Sample
(NEDS), an estimated 128.9 million emergency
department visits occurred in 2010, including more
than 1.9 million eye-related visits, indicating that
646.7 emergency department visits per 100,000
population are related to eye injuries [99]. Accord-
ing to the AAQO, about 2.4 million eye injuries occur
each year, of which 35% are in persons 18 to 45 years
of age [5]. The National Institute for Occupational
Safety and Health reports that about 2,000 workers
sustain job-related eye injuries every day that require
medical treatment [1]. The prompt and accurate
diagnosis and treatment of eye injuries is essential
for preserving vision, especially among children,
for whom eye injuries are the leading cause of mon-
ocular blindness [100]. Minor eye injuries are also a
healthcare burden, leading to loss of productivity,
decreased quality of life, and increased health costs
[15]. The NEDS data also show that the average
charge per eyerelated emergency department visit
was more than $900; the total charge for all eye-
related visits was nearly $1.72 billion [99].

Most individuals with an eye injury are first seen at
an emergency department, and a private physician’s
office is the second most frequent setting for the
initial treatment of eye injuries (39%) [101]. Thus,
healthcare professionals in an office setting should
be knowledgeable about the types of eye injuries that
can occur, about which injuries can be treated in
the primary care setting and which need immediate
referral, and about how to effectively treat eye inju-
ries. Primary care clinicians also have an important
role in educating patients about eye safety.

Eye injuries cover a spectrum of severity, from
corneal abrasions caused by minor trauma (e.g.,
vigorous rubbing or fingernails) to high-velocity
penetrating injuries and injuries that cause sudden
loss of vision. Nearly half (49%) of all eye injuries in
the emergency department are superficial injury of
the cornea; other common types of eye injury have
been laceration of skin of the eyelid and around the
eye, unspecified bruise of the eye, bruise of orbital
tissues, and other specified open wound of the
ocular adnexa [4]. The rates of eye injury, as well as
the causes of injury, vary according to patient demo-
graphics. Understanding the populations at greatest
risk of injury and the types of injuries incurred in
distinct populations can help clinicians and other
healthcare professionals to better target education
and prevention strategies.

EYE INJURY ACCORDING
TO DEMOGRAPHICS

According to data collected by the Healthcare Cost
and Ultilization Project (HCUP), the rate of emer-
gency department visits related to eye injury was
1.7 times higher among male patients than among
female patients [4; 102; 103; 104]. Most eye injuries
occur in people 18 to 44 years of age (45%) and O
to 17 years of age (28%) [4; 99; 102].

CAUSES OF EYE INJURY

Several causes of eye injury have been identified
as occurring most frequently, and the causes vary
according to age and the site of injury. Many con-
sumer products cause eye injuries in the home,
sports and recreation also cause a large proportion
of eye injuries, and occupational hazards cause eye
injuries in the work place. The home is the most
common setting for eye injuries among adults and
children, accounting for approximately 69% to 78%
of all eye injuries [103; 105; 106]. Among children
and adolescents, close to 50% of eye injuries occur
in sports and recreational activities [107].
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Consumer Products

Eye injuries in the home are caused by a wide variety
of items, including chemicals, tools, outdoor equip-
ment, paint, debris generated by power tools and
lawn equipment, automobile mechanic materials,
and toys. The most common cause overall is chemi-
cals, with cleaning agents, personal care products,
and automotive chemicals being the most common
agents [102]. Across all ages, eye injuries related to
consumer products are more common among male
individuals than female individuals [102; 103; 105;
108; 109]. Among men, injuries attributable to
hardware and lawn equipment have been found to
be more common, whereas among women, more
injuries are attributable to chemicals, housewares,
storage and organization, and bed and bath items
[110]. The cause of injury varies among age groups
(Table 10) [103; 105; 108; 109]. The most common
consumer products causing eye injury among chil-
dren O to 12 years of age are toys, pens and pencils,
household cleaners, adhesives, baseballs and basket-
balls, cigarettes/cigars/pipes/tobacco, furniture, and
fireworks [109]. The rate of injury related to toys is
proportionately higher among children 2 to 4 years
of age and the rate of injury related to desk supplies
is proportionately higher among children 5 to 8
years of age [109]. Chemicals are one of the most
common causes of injury among individuals 10 to
24 years of age [103; 108]. Aerosol cans have emerged
as another cause of eye injury occurring at a high
rate among children and adolescents. In one study,
individuals younger than 18 years of age accounted
for more than half of patients seen in the emergency
department for eye injuries related to aerosol cans
(5,927 of 10,765 patients) [111]. Spray paint was the
most common product involved, and self-inflicted
spray to the eye was the most common mechanism
of injury [111]. Paintball pellets are another cause of
eye injury among children, adolescents, and young
adults; although this type of injury is not common,
it has increased substantially since the 1990s and
is associated with a high risk of severe damage and
permanent vision impairment [112; 113; 114]. Most
injuries occur in individuals who are not wearing
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CONSUMER-PRODUCT RELATED CAUSES
OF EYE INJURIES ACCORDING TO AGE

Age Group Most Common Causes

0-4 years Chemicals, household items, toys

5-9 years Household items, desk supplies

10-24 years Chemicals

25-64 years Cutting and construction tools

65 years and older | Chemicals, cutting and construction
tools, furniture, gardening

Sources: [103; 105; 108; 109] Table 10

protective eyewear, highlighting the need for clini-
cians to emphasize the importance of preventing
this type of injury.

Among individuals 25 to 64 years of age, cutting and
construction tools are the most common causes of
eye injury, and chemicals are the leading cause of
injury among individuals 65 years of age and older;
cutting and construction tools, furniture, and gar-
dening are other common causes in this latter age
group [106].

An additional hazard to eyes for both adults and
children is fireworks. Injuries related to fireworks
have increased over the years, from 8,500 in 1998
to 10,000 in 2019; and the eye is the third leading
affected part of the body (15%) [115]. Approximately
73% of these injuries occur in July [115; 116].
Nearly one-half of the eye injuries were contusions
or lacerations, with burns accounting for one-fifth
of the injuries [115]. As with other causes of eye
injuries, fireworks-related injuries occur much more
frequently among male individuals (66%) [115; 117].

Healthcare professionals should heighten awareness
of the need for eye safety in the home. The AAO
and the American Society of Ocular Trauma recom-
mend that each home should have at least one pair
of American National Standards Institute (ANSI)-
approved protective eyewear, to be worn during
activities related to a risk of eye injury [118]. Clini-
cians should also emphasize eye safety for children,
specifically noting the following:
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CLASSIFICATION OF SPORTS ACCORDING TO RISK OF EYE INJURY

Level of Risk Sport

Eye safe Gymnastics
Track/field

Low risk Bicycling
Diving

Martial arts (noncontact)
Skiing (snow and water)
Swimming

Wrestling

Badminton
Fishing
Football
Golf

Soccer

Moderate risk

Tennis
Volleyball
Water polo

High risk
Basketball
Baseball/softball

Boxing

Cricket

Fencing

Hockey (field and ice)
Lacrosse

Martial arts (full-contact)
Racquetball

Squash

Activities involving small, fast projectiles (paintball guns, air rifles, BB guns)

Source: [119]

Table 11

e Teach children not to run while holding
items that can cause injury (e.g., utensils,
pencils, scissors).

e Keep detergents, cleaning supplies, bath
and hygiene items, and tools in locked
cabinets or out of reach.

e Keep clothes hangers in the closet.

e Keep younger children away from areas
where power tools, lawn equipment, or
automobile mechanical items are being
used.

¢ Discourage the use of fireworks.

* Be a role model for children by wearing
appropriate eye protection when
performing tasks with tools or equipment.

Sports and Recreation

As stated, among children and adolescents, eye
injuries are most often related to sports activities
[105; 107; 108]. In a joint policy statement, the AAP
and the AAO classified sports as eye safe, low-risk,
moderate-risk, and high-risk in terms of the poten-
tial for eye injury (Table 11) [119]. Most sports are
considered to be moderate risk when eye protection
is not worn. Among athletes 5 to 24 years of age,
baseball and basketball are the most common causes
of eye injuries [119].
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The most common mechanism of eye injury in
sports is blunt trauma, which is defined as an injury
that occurs when a blunt object that is larger than
the orbital opening exerts force on the floor of the
orbit or the medial wall, with resultant fractures of
the thin bones [120]. Blunt trauma can cause several
different types of injury, such as:

e Orbital blowout fracture

e Contusion of the orbit and lid

e Rupture of the globe

e Injury to the iris

e Traumatic iritis

e Subconjunctival hemorrhage

* Hyphema (blood in the anterior chamber)
e Retinal or vitreous hemorrhage

* Choroidal rupture

¢ Retinal tear or detachment

Other types of eye injuries occur less frequently in
sports. Penetrating injuries are less common than
blunt trauma and range from mild (abrasions) to
severe (serious lacerations). Such injuries can be
caused by broken glass (including eyeglasses), a fin-
ger, or a fishing hook. Participants in snow skiing
and water sports may be at some risk for radiation
injuries because of exposure to ultraviolet light [50;

120; 121].

Mandated protective eyewear for athletes has
substantially reduced the number of eye injuries
[122; 123]. Thus, healthcare professionals as well
as coaches and athletic trainers should ensure that
athletes, especially those who are young, wear eye
protection appropriate for the sport. The proper
eye protection for sports is made of polycarbonate,
which is resistant to high impacts. According to the
AAQO/AAP statement, the types of eyewear that are
satisfactory for eye-injury risk sports include [119]:

e Safety sports eyewear that conforms to the
requirements of the American Society for
Testing and Materials (ASTM) standard F803
for selected sports (i.e., racket sports, baseball
fielders, basketball, women’s lacrosse, and

field hockey)
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* Sports eyewear that is attached to a helmet
or for sports in which ASTM standard F803
eyewear is inadequate

There are standard specifications for youth base-
ball batters and base runners, paintball, skiing, ice
hockey, football, and men’s lacrosse.

Eye Injuries in the Workplace

Eye injuries in the workplace range from minor, such
as computer-related eyestrain and dry-eye syndrome,
to severe injuries caused by flying objects. The over-
all lifetime prevalence of occupational eye injuries
has been reported to be 4.4% [124]. In 2015, eye
injuries accounted for 2.2% of the nearly 1.2 mil-
lion occupational injuries involving days off from
work [125]. The rate of eye injury varies according to
many factors, including gender, age, socioeconomic
status, and work setting. The rate of injury is more
than three times higher among men than women
and is highest (112.8 cases per 10,000 full-time work-
ers) among individuals 45 to 54 years of age [125].
Individuals with less than a high school education
and men in lower income brackets are more likely
to have an eye injury [124; 126]. These injuries are
a substantial health and economic burden, with an

estimated total cost of approximately $300 million
annually [118].

Eye injuries occur in virtually every work setting.
In 2015, the rates were highest among heavy and
tractor-trailer truck drivers; laborers and freight,
stock, and material movers; and nursing assistants
[125]. Most workplace-related eye injuries are caused
by flying objects (e.g., bits of metal or glass), tools,
particles, and chemicals, resulting in corneal abra-
sion or burn. However, the type of injury ranges
widely across work settings [118]. Approximately
64% to 90% of individuals who use a computer
have eye-related symptoms, particularly eyestrain,
tired eyes, dry eye, blurred vision, and headache; this
complex of symptoms has been termed computer
vision syndrome [127; 128]. In addition, symptoms
of dry eye have been associated with indoor office
environments, and it has been postulated that the
cause is dehydration of the corneal tear film as a
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result of low relative humidity and high room tem-
perature, as well as decreased blinking during near-
task activities [129; 130]. Ergonomic adjustments,
such as modification of lighting and glare, frequent
breaks, and lubricating eye drops can be helpful in
reducing symptoms [127].

Allergic conjunctivitis can occur in food handlers
and agriculture workers who are exposed to spices,
fruits, and vegetables and in outdoor workers
exposed to grass, ragweed, and rhus [51]. The
absence of symptoms when the individual is not at
work confirms the diagnosis. Outdoor workers are
at increased risk for radiation injury and age-related
macular degeneration, and sunglasses that provide
protection from ultraviolet rays should be worn [51].

The Occupational Safety and Health Administra-
tion (OSHA) standards mandate that employers
must provide suitable eye (and face) protection to
all employees to protect against chemical, environ-
mental, radiologic hazards, or mechanical irritants
[131]. In addition, all employees must be trained to
work safely. Safety spectacles (which may include side
shields) or safety goggles should be worn when there
is potential for impact injuries, as from flying/fall-
ing objects or heat hazards (e.g., high temperatures,
splashes of molten metal, hot sparks). Safety goggles
should fit tightly around the eyes, forming a protec-
tive seal to prevent objects from entering under or
around the goggles [131]. Face shields should be used
in conjunction with safety goggles when there is a
high potential for exposure to impact injuries, heat
hazards, or chemicals or when working with lasers
and welding equipment [131]. Lenses for goggles
and face shields may be specially filtered. Eyewashes
should be readily available in occupational environ-
ments with risk for injuries from chemical exposure

[131].

Approximately 90% of occupational eye injuries are
preventable with protective eyewear [118]. As such,
clinicians should help to reinforce the importance
of eye safety in the workplace.

DIAGNOSIS AND TREATMENT
OF EYE INJURIES/EMERGENCIES

One of the most important aspects of evaluating eye
injuries is a knowledge of which injuries should be
referred and how urgent referral should be. In some
cases, primary care clinicians will be able to treat the
injury, as in corneal abrasions, removal of foreign
bodies, and minor lacerations of the conjunctiva or
eyelid; in other cases, immediate referral to an oph-
thalmologist is essential. All patients presenting with
an eye injury in the primary care setting, however,
should be evaluated to determine the nature of the
trauma and the potential injury.

In many cases, the exact injury is not known, and
the clinician should seek specific details regarding
the injury from the patient or parent. If the patient
(or parent) does not speak the same language as
the clinician, a professional interpreter should be
consulted to ensure accurate communication. A
systematic review of the literature has shown that
the use of professional interpreters provides better
clinical care than the use of so-called ad hoc inter-
preters, with professional interpreters improving
the quality of care for patients with limited English
language skills to a level equal to that for patients
with no language barriers [132]. Use of professional
interpreters has been associated with improvements
in communication (errors and comprehension),
utilization, clinical outcomes, and satisfaction with
care [132]. Despite the clear benefit of professional
interpreters, a survey of more than 900 pediatri-
cians showed that professional interpreters were
the third most commonly used resource (40% of
respondents); bilingual family members were used
most often (70%) [133]. However, individuals with
limited English language skills have indicated a
preference for professional interpreters rather than
family members [134].
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The patient with an eye injury may be anxious or
hysterical about the injury, especially if loss of vision
is involved. It is important for clinicians to be calm
and compassionate and to provide information
to help the patient and family understand the eye
injury. Clinicians should be realistic in estimating
the severity of the injury and describing the treat-
ment options and prognosis. Again, a professional
interpreter should be used if the clinician does
not speak the same language as the patient and/
or family.

In addition to obtaining information about the
cause of the injury, the primary care clinician should
carry out an eye examination consisting of several
components. First, visual acuity should be evaluated,
both to determine loss of vision related to the injury
and to document a baseline vision for comparison
over time [121]. Evaluation of confrontation visual
fields should also be done, as a defect suggests injury
to the retina, optic nerve, or central nervous system.
The anterior chamber should be examined with a
penlight to check for foreign bodies, hyphema, abra-
sions, or lacerations. The pupils should be assessed,
and anisocoria may indicate damage to the retina or
optic nerve (if the affected pupil constricts consensu-
ally but not to direct light).

[t is essential to administer analgesic agents both to
provide adequate pain relief for the patient and to
facilitate examination of the eye. Antiemetics may
also be needed for injuries that are associated with
nausea and vomiting [135]. The clinician should
determine whether the patient was wearing contact
lenses or corrective glasses at the time of the injury.
If still present, contact lenses should be removed
before swelling makes removal difficult [51].
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Minor Injuries

Corneal Abrasions and
Removwal of Foreign Bodies

A corneal abrasion is a defect in the corneal epi-
thelial surface that is usually caused by trauma.
A foreign body may or may not be in the eye at
the time of examination. In diagnosing a corneal
abrasion, the history is important in determining
whether there has been recent trauma to the eye,
bearing in mind that the cause can be as minor as
aggressive eye rubbing or accidental scratching with
a fingernail, or can be related to poor contact lens
technique or overuse. If no clear history of trauma
is present, infectious keratitis should be suspected
[136]. Symptoms of corneal abrasion include sen-
sation of a foreign body in the eye, photophobia,
excessive tearing, and pain [137].

A topical anesthetic is helpful for pain-free exami-
nation of the eye and/or removal of a foreign body
[136]. Visual acuity should be measured, and the
cornea should be examined with use of a penlight
and loupe or biomicroscope magnification [136].
The patient should be referred immediately to an

ophthalmologist if any of the following is present
[137]:

e Vision loss of more than 20/40
e Corneal infiltrate or ulcer
* Hypopyon or hyphema

* Evidence of penetrating eye injury
(irregular, dilated, or fixed pupil
or extension of ocular contents)

The diagnosis of abrasion is confirmed by applying
fluorescein to the eye and examining the eye with
use of cobalt-blue filtered light; the abrasion will
appear green [136; 137].
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Examination of the eye should also be directed
toward determining if there is a foreign body, even
if the patient does not recall a foreign body entering
the eye. The lower lid should be pulled down gently
to allow for more complete examination of the eye,
and the upper eyelid can be inverted to search for
a subtarsal foreign body, but only if a penetrating
injury is not suspected [136; 137]. Vertical linear cor-
neal abrasion on fluorescein staining may indicate a
hidden foreign body, and the upper eyelid and lower
fornix should be evaluated carefully [137].

[rrigation with saline can remove minor foreign bod-
ies (e.g., soot particles). If the foreign body is larger,
a moistened cotton-tipped applicator may be used
to remove the foreign body [137]. A more deeply
embedded (but nonperforating) foreign body can
be removed with use of an eye spud or a 25-gauge
needle, but primary care clinicians should attempt
removal of such foreign bodies only if they are
comfortable performing the procedure and if these
instruments are available; otherwise, referral to an
eye specialist should be made [137].

The Cincinnati Children’s Hospital

Medical Center recommends that solution

be warmed to 32.2°-37.8°C (equivalent to
et 90°-100°F) before performing irrigation

PRACTICE on eyes to improve patient comfort.
RECOMMENDATION

(https://www.guidelinecentral.com/
summaries/best-evidence-statement-best-use-of-irrigation-
solution-warm-versus-room-temperature-for-irrigation-
procedures-in-the-emergency-department-and-urgent-care.
Last accessed November 16, 2020.)

Strength of Recommendation: There is consensus that
benefits are closely balanced with risks and burdens.

A metallic foreign body may be more difficult to
remove because it can become “rusted” on the cor-
nea. Rust residue may be present on the eye after
removal of a metallic foreign body. This so-called
rust ring can increase inflammation, prevent healing,
and cause scarring. Patients should be referred to an
ophthalmologist for removal of a rust ring within

the next few days [137].

The treatment of corneal abrasions (with or without
a foreign body) has simplified over the past several
years, with adequate healing achieved with minimal
treatment. Most corneal abrasions heal without
complications, and relieving pain is the primary
concern. Oral analgesics and topical nonsteroidal
anti-inflammatory drugs (NSAIDs) may be used,
but oral analgesics are more cost-effective [137].
One 2017 systematic review of five topical NSAIDs
(i.e., 0.1% indomethacin, 0.03% flurbiprofen, 0.5%
ketorolac, 1% indomethacin, 0.1% diclofenac)
found no strong evidence to support their use [138].
However, other studies indicate that diclofenac 0.1%
is effective [137]. Topical NSAIDs should be used for
no more than one or two days [137]. Topical mydriat-
ics and cycloplegics were once used to relieve pain,
but they are no longer recommended, as evidence
has shown no benefit in cases of uncomplicated
corneal abrasion [139; 140]. Evidence for the use
of topical antibiotics is lacking, but they are often
prescribed to prevent infection [137; 141; 142]. If a
topical antibiotic is used, an ointment is preferred
to drops because it is more lubricating and sooth-
ing; erythromycin 0.5% ophthalmic ointment and
sulfacetamide 10% ophthalmic ointment are two
recommended options [137]. A systematic review
found that patching does not reduce pain; in addi-
tion, the use of a patch results in a loss of binocular
vision [143]. A tetanus booster is not needed for
patients with a superficial corneal abrasion when
there is no evidence of perforation, infection, or

devitalized tissue [144].

For patients who wear contact lenses, a topical fluo-
roquinolone or aminoglycoside should be prescribed
because of their antipseudomonal activity [137]. In
addition, the contact lenses should be discarded,
and new ones should not be worn until the abra-
sion has healed. All patients should be followed up
in 24 hours; if symptoms have improved, no further
follow-up is necessary. Patients should be referred
to an ophthalmologist if symptoms do not improve,
if the abrasion does not heal within three to four
days, if the size of the abrasion increases, if a corneal
infiltrate or ulcer develops, or if vision worsens [137].
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Other Minor Injuries

Other minor injuries that are encountered in the pri-
mary care setting are subconjunctival hemorrhage,
small conjunctival lacerations, and minor eyelid
lacerations. Subconjunctival hemorrhage is typically
a focal, bright red lesion in the underlying white of
the sclera. It is usually related to minor trauma or
to a contact lens-induced injury [145]. In evaluating
the eye, a globe rupture should be ruled out; sub-
conjunctival hemorrhage in the area surrounding
the cornea is a sign of globe rupture [135]. In older
patients, spontaneous subconjunctival hemorrhage
is often associated with hypertension [145]. The
condition usually resolves on its own in a few days
to a few weeks, and patients should be reassured that
the condition is not serious. In infants and children
with subconjunctival hemorrhage, nonaccidental

trauma should be considered [146].

Primary care clinicians can treat small conjunctival
lacerations (less than 1 cm) that do not involve the
underlying sclera with a topical antibiotic and close
follow-up [147]. Patients with larger lacerations
should be referred to an eye specialist, as sutures
may be necessary. Examination with a slitlamp
microscope can help to distinguish a conjunctival
laceration from a globe rupture [135].

Eyelid lacerations may be sutured using 6-0 inter-
rupted sutures, with nonabsorbable sutures used
for adults and absorbable sutures used for children;
if the laceration is small and the tissue edges are
opposed, suturing is not necessary [148]. Patients
with complicated eyelid lacerations should be
referred to an ophthalmologist for repair [148].

Severe Injuries

Five eye injuries require urgent referral and immedi-
ate treatment to preserve vision [50]:

¢ Chemical injuries

e Mechanical globe injury

¢ Retinal detachment

e Central retinal artery occlusion

¢ Angleclosure glaucoma
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Chemical Injuries

Exposure of an eye to chemicals (liquid, powder,
or gas) represents a true ocular emergency, and it is
the only injury for which treatment should not be
delayed until visual acuity is tested. The eye should
be treated immediately on the basis of the history
alone, if necessary [50; 51; 135]. The severity of an
injury caused by exposure to a chemical can range
from reversible edema to stromal scarring, calcific
band keratopathy, and fibrosis of the iris or ciliary
body. Severity will depend on the pH concentra-
tion of the chemical, the nature of the chemical,
the volume of direct exposure, and the duration
of exposure [50; 135; 149]. An alkali (pH of more
than 10) can penetrate the cornea more readily
than an acid (pH of less than 4) and thus presents
the greater danger; alkali burns are also more com-
mon [147; 149]. Determining the type of chemical
is important, as the mechanism of injury differs
between acidic and alkali agents. Examples of alkalis
are household cleaning fluids, fertilizer, pesticides,
and sparklers and firecrackers [135]. Hydrofluoric
acid is the most common cause of acid burns [50;
135]. When possible, the patient should be asked to
bring in the container or a sample of the chemical.
Identification of the chemical can also be obtained
from Material Safety Data Sheets, which are required
for some occupational sites [51].

Signs and symptoms related to a chemical injury
include pain or burning sensation, red eye, photo-
phobia, blurred vision, and sensation of a foreign
body in the eye [135; 147; 149]. Treatment begins
with topical anesthetics to the eye and immediate
copious irrigation of the eye with normal saline or
lactated Ringer’s solution (tap water may be used if
necessary) for at least 15 minutes (at least 2 liters of
fluid) [51; 147; 149]. The pH of the ocular surface
should be checked periodically during irrigation.
Once the physiologic pH has been restored (pH
of 7.0-7.5), the clinician should refer the patient
immediately to an ophthalmologist or an emergency
department [147]. The next steps are a thorough
medical history and a complete eye exam. The exam
includes assessment of visual acuity, pupil symmetry,
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ROPER-HALL CLASSIFICATION OF OCULAR BURNS
Grade Clinical Findings Prognosis
Cornea Limbal Ischemia
I No opacity or mild epithelial damage None Good
11 Haziness, but iris details are visible Less than one-third of limbus Good
11 Haziness that obscures iris details One-third to one-half of limbus Guarded
v Opaque; no view of iris or pupil More than one-half of limbus Poor
Source: Modified from Roper-Hall MJ. Thermal and chemical burns.
Trans Ophthalmol Soc U K. 1965;85:631-653 with permission from The Royal College of Ophthalmologists. Table 12

and pupillary light response; evaluation of extraocu-
lar muscles; slit lamp examination with fluorescein
staining and cobalt blue light; measurement of intra-
ocular pressure; and dilated funduscopic examina-
tion [149]. Some findings on examination include
swelling and burns of the eyelid, a cloudy cornea, a
corneal epithelial defect, conjunctival injection, or
a white eye (indicating conjunctival ischemia [147].
The extent of injury can be defined with the Roper-
Hall classification system (Table 12) [150].

The severity of a chemical injury dictates treatment.
Topical antibiotics and artificial tears are usually suf-
ficient for grade I and II burns; a topical steroid is
added for grade II and IV burns [147]. There is no
evidence to support the routine use of ascorbate in
the treatment of alkali burns [151]. Patients should
be referred to an ophthalmologist if visual acuity is
abnormal, if intraocular pressure remains high, or
if epithelial defects are present [149].

Mechanical Globe Injury

Blunt trauma or a high-velocity injury can cause
a full-thickness rupture or laceration through the
cornea and/or sclera. Because of the high risk of
infection and vision loss associated with a mechani-
cal globe injury, it should be considered in every case
of eye trauma [51; 135]. Blunt trauma to the eye,
as from a thrown ball, motor vehicle accident, or
assault, can cause a globe rupture, whereas penetrat-

ing injury, as from a knife or a small high-velocity
projectile, can cause a globe laceration [147]. The
most common signs/symptoms are eye pain, redness,
tearing, and decreased vision, but a globe injury
should be suspected after blunt trauma or a penetrat-
ing injury even if these symptoms are absent [147].

Examination of the anterior segment with a slit lamp
is preferred for diagnosing a globe injury; penlight
examination may also be done. Indicators of a globe
injury are subconjunctival hemorrhage, irregular
pupil, and iris prolapse through a corneal or scleral
wound [147; 152]. If a diagnosis of globe injury is
not clear, the Seidel test should be done. This test
is performed by applying a moistened fluorescein
dye strip to the area of possible injury and using a
slit lamp and cobalt blue light to examine the site.
The test is positive (presence of a globe injury) if the
fluorescein is diluted by aqueous flow from the eye;
if darker, diluted fluorescein dye streams from the
injury site, or if bright-green concentrated dye sur-
rounds the leak site [147; 153]. Dilated pupil exam
and tonometry are not recommended. Computed
tomography (CT) (axial and coronal views) of the
head and orbits is the preferred imaging modality
and can be used to detect an intraocular foreign
object or a fracture of the orbital wall [135; 147; 152].
If there is a protruding foreign body, the clinician

should not attempt to remove it if a globe rupture
is suspected [135; 152].
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[f a globe injury is confirmed (or suspected), a metal
shield should be placed over the eye and the patient
should be referred immediately to an ophthalmolo-
gist [147; 152]. The patient should be told to limit
coughing or straining, and an antiemetic may be
given to prevent the Valsalva maneuver. A tetanus
booster should be given if tetanus immunization is

not up to date [147; 152].

The treatment of a globe injury consists of continued
analgesic agents to maintain adequate pain relief
and antibiotics to prevent endophthalmitis [135;
147; 152]. The preferred antibiotics are the fluoro-
quinolones levofloxacin and moxifloxacin, as they
target the most common causes of post-traumatic
endophthalmitis and have excellent vitreous pen-
etration [147]. Another option is intravenous van-
comycin or ceftazidime. If organic material (such as
hay, grain, or leaves) was involved, an antibiotic to
treat infection with Gram-negative bacteria or fungi
should be chosen [135]. The risk of endophthalmi-
tis is substantially reduced if surgical repair and/
or removal of a foreign body is performed with 24
hours of the injury, further emphasizing the need
for immediate referral to an ophthalmologist [147].

Retinal Detachment

Retinal detachment occurs when the neurosensory
layer of the retina separates from the underlying cho-
roid and retinal pigment epithelium. Retinal detach-
ment can occur with a retinal tear (thegmatogenous
detachment) or without a retinal tear (nonrheg-
matogenous). Rhegmatogenous detachment is most
often associated with myopia, cataract surgery, and
ocular trauma [59]. Nonrhegmatogenous detach-
ment is caused by vitreoretinal traction or transuda-
tion of fluid into the subretinal space; detachment
caused by traction is often associated with diabetic
retinopathy, sickle cell disease, and advanced reti-
nopathy of prematurity, whereas detachment caused
by transudation of fluid is most often the result of
inflammation, malignant effusions, or severe acute
hypertension [59].
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Retinal detachment is uncommon but can cause
rapid degeneration of photoreceptors, and loss of
vision can be permanent if diagnosis and treatment
are not prompt. Signs and symptoms of retinal
detachment include unilateral flashing lights, an
increasing number of floaters, and blurred vision
[59; 147]. The patient may also note that it appears
as if a dark curtain covers part of the visual field
[154]. There is usually no pain. Involvement of the
macula is associated with a substantial loss of central
visual acuity [59; 147; 154]. Dilated funduscopic
examination is used to diagnose retinal detachment;
if the retina cannot be visualized because of vitre-
ous hemorrhage, cataract, or corneal scar, B-scan
ultrasonography should be done to identify a tear

(59; 147; 154].

Patients who are suspected of having a retinal detach-
ment should be referred urgently to an ophthalmolo-
gist [59; 147]. If left untreated, a retinal detachment
can result in permanent and severe vision loss;
treatment with surgery is successful in approximately
90% to 95% of cases [59; 147]. Patients should be
followed up closely, as retinal detachment in the
contralateral eye develops in about 25% of patients;
in addition, monitoring for recurrent retinal detach-
ment is necessary [147; 154].

Central Retinal Artery Occlusion

Occlusion of the central retinal artery is usually
caused by an embolism from atherosclerotic plaque,
endocarditis, fat emboli, atrial myxoma, or throm-
bosis of a retinal artery [59]. Occlusion can also be
caused by temporal arteritis. Immediate treatment
of acute central retinal artery occlusion is needed,
as complete loss of vision may develop as soon as 90
minutes after injury [50; 135]. Older age, diabetes,
atherosclerosis, hypercholesterolemia, hypertension,
and hypercoagulable states are risk factors for central
retinal artery occlusion [135; 155]. Approximately
5% to 10% of cases are associated with giant cell
arteritis [50; 155]. Other diseases or disorders asso-
ciated with central retinal artery occlusion include
systemic lupus erythematosus, acute lymphoblastic
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leukemia, primary central nervous system vasculitis,
iron deficiency anemia, and Wegener granulomato-
sis [50]. It may also result from blunt trauma to the
eye or as a complication after coronary angiography,
laryngectomy, or spinal surgery.

Central retinal artery occlusion is usually painless,
with sudden blindness or visual field defect. In some
cases, the patient may note a history of transient,
painless loss of vision in one eye (amaurosis fugax)
[135; 155]. Transient, bilateral vision loss is usually
caused by conditions other than central retinal artery
occlusion, such as migraine auras, heart failure, and
hypertensive emergencies [135].

During pupillary examination, the pupil may react
slowly or poorly to light, but the pupil will constrict
quickly when the contralateral eye is illuminated
[59]. Findings on funduscopic examination that indi-
cate central artery occlusion include a pale, opaque
fundus and a cherry-red spot at the fovea; however,
this spot may take hours to develop [59; 155].

Immediate treatment should be given if the occlu-
sion occurred within the past 24 hours. Because of
the need for immediate restoration of blood flow
to the retina in order to preserve vision, interven-
tions should be implemented before the patient can
be seen by an eye specialist. Digital massage of the
closed eyelid should be done immediately (for 15
minutes), as it may dislodge an embolus, allowing
it to move to a smaller branch of the artery [59]. In
addition, the intraocular pressure should be low-
ered with either a topical hypotensive drug, such as
timolol 0.5%, or acetazolamide (oral or intravenous)
[59; 155]. However, treatment rarely improves visual
acuity, and treatment given 72 hours or more after
occlusion is unlikely to improve vision [59]. Systemic
corticosteroids should be given to patients who have
central retinal artery occlusion caused by temporal
arteritis.

Acute Angle-Closure Glaucoma

Acute angle-closure glaucoma is associated with a
closed anterior chamber angle and may be caused by
many mechanisms. With this type of glaucoma, the
iris is pushed (or pulled) up into the angle, block-
ing the drainage of aqueous humor, which in turn
increases the intraocular pressure [59]. Angle-closure
glaucoma accounts for only 10% of glaucoma cases,
but without treatment, angle-closure glaucoma can
cause vision loss within several hours to days [8;
59]. Thus, a suspected attack of acute angle-closure
glaucoma requires emergent referral to an ophthal-
mologist.

A shallow anterior chamber and hyperopia are the
ocular factors that most predispose individuals
to primary angle-closure glaucoma; other factors
include steep corneal curvature, thick crystalline
lens, and a short axial length [8]. Demographic risk
factors include advancing age, strong family his-
tory/heredity, and female gender [8]. The highest
rates of primary angle-closure glaucoma have been
found in Asian populations, especially Taiwanese;
Inuit populations; and African or African-derived
populations [8; 59].

The signs and symptoms of acute angle-closure
glaucoma are classic. The most common symptoms

include [8; 59]:

e Ocular and facial pain (mild to severe)
* Eye redness

* Blurred vision

* Colored halos around lights

* Photophobia

e Nausea and vomiting

e Headache

Patients usually have a mid-dilated pupil, which is
fixed and reacts sluggishly to light. The conjunctiva
may have signs of hyperemia, and corneal swelling
may be present [8; 59].
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Treatment consists of decreasing intraocular pres-
sure, reversing the angle closure, and preventing
damage to the optic nerve [8]. Initial treatment
usually involves medication to reduce intraocular
pressure and reduce pain. The AAO recommended
options include topical beta-adrenergic antago-
nists, topical alpha2-adrenergic agonists, topical
or systemic carbonic anhydrase inhibitors, topical
mitotics, and systemic hyperosmotic agents [8].
The preferred surgical treatment is laser peripheral
iridotomy (LDI) because of its favorable risk-benefit
ratio [8; 59]. Because the chance of having an acute
attack in the contralateral eye is 80%, LDI should
be done on both eyes [59].

COMMON EYE
CONDITIONS IN CHILDREN

Many eye conditions can develop in children, and
a discussion of all of them is beyond the scope of
this course. Provided here is an overview of the two
most common eye conditions in children: strabismus
and amblyopia. Although strabismus can occur in
adults, it is either a recurrence of childhood strabis-
mus or a complication of a neurologic event or in
conjunction with a systemic disease (e.g., diabetes).
Early detection and treatment of these conditions
is important, as the rate of successful outcomes
decreases with increasing age [8].

STRABISMUS

In strabismus, the eyes are not properly aligned with
each other, with one eye in either constant or inter-
mittent horizontal deviation (esotropia or exotropia)
or vertical deviation (hypertropia or hypotropia).
Because both eyes are not directed to the same point,
no image of a fixated object is formed on the fovea
of the strabismic eye. The exact cause of strabismus
is often unknown, and it is thought to be the result
of several factors. Strabismus is the most common
cause of amblyopia [26].
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Horizontal deviations are much more common
than vertical deviations [8]. Horizontal strabismus
causes the eyes either to turn out (exotropia) or
cross in (esotropia). Exotropia usually begins and
remains intermittent, whereas esotropia usually
begins intermittently but becomes constant over a

few weeks [156].

Strabismus usually occurs before 6 years of age, and
the peak age at the time of onset differs slightly for
esotropia and exotropia. Most cases of esotropia
occur in children 2 to 3 years of age, while exotropia
has a usual onset in children 1 to 4 years of age [156].
Infantile esotropia occurs in a neurologically normal
child between the ages of 3 and 6 months [8].

In MEPEDS, which included children 6 to 72
months of age in Los Angeles County, the preva-
lence of strabismus was highest for Asian children
(3.6%) and lowest for Hispanic/Latino children
(2.4%) (Table 13) [48; 49]. Different rates were
found in the Vision in Preschoolers (VIP) Study,
which included children 3 to 5 years of age in five
geographically diverse locations. In this older popula-
tion, the prevalence of strabismus was highest among
non-Hispanic white (4.6%) and lowest among Asian

children (1.0%) [46].

Etiology

There are few risk factors for strabismus. Children
are at risk for the condition if there is a family history
of strabismus, if there is neurodevelopment impair-
ment, if there was maternal exposure to smoking
or alcohol during pregnancy, if the child was born
prematurely, and if the child’s birth weight was low
[8; 157]. A more recent study has indicated that very
low birth weight may be more of a risk factor than
gestational age [158].
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PREVALENCE OF STRABISMUS AND AMBLYOPIA IN THE VISION IN PRESCHOOLERS
(VIP) STUDY AND MULTI-ETHNIC PEDIATRIC EYE DISEASE STUDY (MEPEDS)*

Race/Ethnicity Strabismus Amblyopia

VIP MEPEDS VIP MEPEDS
Non-Hispanic white 4.6% 3.2% 5.4% 1.8%
Black 2.5% 2.5% 3.3% 1.5%
Hispanic/Latino 2.5% 2.4% 5.0% 2.6%
Asian 1.0% 3.6% 3.0% 1.8%
American Indian 2.9% — 3.5% —

aThe VIP Study included children who were 3 to 5 years of age in Head Start in five different geographic locations.
The MEPEDS included children who were 6 to 72 months of age in Los Angeles County.

Source: [46; 48; 49]

Tuble 13

Diagnosis and Referral

Often, a parent’s observation of deviation of one
eye will prompt him or her to bring the child to the
clinician for an eye examination. Children in whom
strabismus is noted on screening eye examination
in the primary care setting should be referred to an
ophthalmologist for further evaluation and treat-
ment [37].

Treatment

The goals of treatment in young children with stra-
bismus are good vision, correct alignment of the eyes,
and the development of stereopsis (i.e., binocular
depth perception) [156]. The AAO notes that the
initial treatment for children with esotropia or exo-
tropia is eyeglasses to correct any significant refrac-
tive error but emphasizes that restoration of good
alignment does not ensure elimination of amblyopia;
surgery may be indicated for some children [8]. The
results of a Cochrane review (three studies) indicated
that the true effect of correction of hyperopia on
strabismus is uncertain [159]. Improved alignment
may take several weeks. For children with intermit-
tent exotropia, part-time patching therapy (two to
six hours daily) may provide benefit [8]. If eyeglasses

and treatment of amblyopia fail to align the eyes in
children with esotropia, surgical realignment should
be done. The AAO states that surgery is not needed
for young children with intermittent exotropia and
good fusional control [8].

Follow-up is essential after treatment for either
esotropia or exotropia. If the eyes are well aligned
and amblyopia is not present, children treated for
esotropia should have follow-up visits every four to
six months to monitor for amblyopia, loss of binocu-
lar vision, and recurrence of strabismus. Follow-up
visits are recommended every 6 to 12 months for
children with good fusional control of intermittent
exotropia and no amblyopia [8].

When developing a treatment plan, the eye specialist
will consider the goals and expectations of the par-
ents and the child, when possible, and will empha-
size the importance of compliance to treatment in
order to achieve goals [8]. The primary care clinician
should take advantage of the child’s well-care visits to
assess whether the child and parents are complying
with the recommended treatment course as well as
with follow-up examinations.
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Screening and Prevention

Prompt diagnosis and treatment of strabismus in
children are crucial, as the condition can delay
developmental milestones, adversely affect academic
achievement, and have a lower psychosocial quality
of life [8]. The AAPOS and AAO recommend that
primary care clinicians screen for strabismus in
children 3 to 5 years of age at all well-child visits; the
USPSTF recommends screening for strabismus just
once during these ages [8; 26]. The USPSTF notes
that the cover-uncover test and the Hirschberg light
reflex text are feasible in primary care for assessing
ocular alignment/strabismus [26].

AMBLYOPIA

Amblyopia (or “lazy eye”) is a condition in which
the vision in one eye is reduced because the eye
and the brain are not working together properly [1].
Although there is no apparent structural abnormal-
ity, best-corrected visual acuity is less than 20/20
because the brain is favoring the other eye. Amblyo-
pia is classified as strabismic (usually related to
esotropia), refractive (a result of untreated unilateral
or bilateral refractive errors), or visual deprivation
(caused by a congenital or early-onset cataract, cor-
neal opacities, intraocular inflammation, or vitreous

hemorrhage) [8].

In MEPEDS, the prevalence of amblyopia was high-
est for Hispanic/Latino children (2.6%) and lowest
for black children (1.5%) [48; 49]. Among the older
population in the VIP Study, the prevalence of
amblyopia was highest among non-Hispanic white

(5.4%) and lowest among Asian children (3.0%) [46].

Etiology

The presence of strabismus increases the risk of
amblyopia, with amblyopia occurring in approxi-
mately 50% of children with strabismus [8; 160]. Sig-
nificant refractive errors are risk factors for unilateral
amblyopia, and bilateral astigmatism and bilateral
hyperopia are risk factors for bilateral amblyopia
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[160]. Other identified risk factors include prema-
turity, low birth weight, developmental delay, and
a first-degree relative with amblyopia [8]. As with
strabismus, maternal smoking and use of drugs or
alcohol have also been associated with an increased
risk for amblyopia [8].

Diagnosis and Referral

Amblyopia is suggested if a child has difficulty
performing tasks that require binocular depth
perception. Due to the high rate of amblyopia in
association with strabismus, all children who have
esotropia or exotropia should be evaluated closely for
amblyopia. A cooperative child is necessary for reli-
able visual acuity testing, and the optimal tests vary
according to age. The AAO notes that the optotypes
on an eye chart can significantly affect the visual acu-
ity score and recommends that optotypes be clear,
standardized, have similar characteristics, and be free
of cultural bias [8]. LEA Symbols (Good-Lite; Elgin,
[L) are useful for young children, as is the HOTV
chart [8]. Children who are too young to name the
symbols on these charts may be able to match them
to the symbols on a hand-held card. LEA numbers
and Sloan letters are preferred for older children [8].
Children in whom amblyopia is noted on screening
eye examination in the primary care setting should
be referred to an ophthalmologist for further evalu-
ation and treatment [8].

Treatment

The goal of treatment is equal visual acuity in the two
eyes [8]. Treatment of amblyopia is highly successful
in approximately 75% of children who are younger
than 7 years of age when treatment begins [161].
Although a younger age at the start of treatment is
associated with better final visual acuity, treatment
should be attempted in older children who have
not been previously treated, as nearly half of such
children have sustained improvement in visual acu-

ity [161; 162].
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The treatment plan varies according to the type of
amblyopia. Treatment of refractive error alone can
improve visual acuity in children who have untreated
strabismic or anisometropic amblyopia or bilateral
refractive amblyopia [8; 163]. Occlusion of the
better eye to stimulate the amblyopic eye has been
the cornerstone of treatment for amblyopia, and a
systematic review demonstrated that occlusion in
combination with refractive correction was more
effective than refractive correction alone [164].
Occlusion is achieved with either patching or admin-
istration of 1% atropine drops (one drop daily);
both have been found to be effective for children
younger than 7 years of age, with one study showing
that both treatment approaches led to good visual
acuity up to at least 15 years of age in children with
moderate amblyopia who were treated before the
age of 7 [165; 166]. Six hours of patching daily has
been shown to be as effective as all-day patching (all
but one waking hour), and initial treatment with
two hours of daily patching has been as effective
in improving visual acuity as six hours for children
with moderate amblyopia [8]. A drawback of patch-
ing is compliance, with one study demonstrating a
mean compliance of 44% [167]. The selection of a
treatment approach should be discussed with the
parents and the child, if feasible, to determine the
best option.

Visual acuity (in both eyes) and treatment compli-
ance should be assessed during follow-up, with the
first follow-up visit within two to three months [8].
[f visual acuity is unchanged, treatment intensity or
modality should be considered.

According to the American Academy of
Ophthalmology, most children who have
moderate amblyopia respond to initial
treatment consisting of at least two hours

EVIDENCE-BASED

PRACTICE of daily patching or weekend atropine.
RECOMMENDATION

(https://www.aao.org/preferred-practice-
pattern/amblyopia-ppp-2017. Last accessed November 16,
2020.)

Strength of Recommendation: Strong (The desirable
effects of an intervention clearly outweigh the
undesirable effects)

Screening and Prevention

As with strabismus, prompt diagnosis and treatment
of amblyopia in children are crucial [8]. Screening
to detect amblyopia among children younger than 5
years of age is recommended by the AAP, the AAQO,
and the USPSTF [8; 26].

VISION IMPAIRMENT IN ADULTS

Vision impairment (i.e., low vision and blindness)
affects more than 3.4 million individuals 40 years of
age or older in the United States [1]. Vision impair-
ment carries a high cost, both in terms of quality of
life and economic burden; the financial cost of low

vision in the United States is approximately $139
billion [6].

The primary causes of vision impairment are age-
related. Because of this, the rate of vision impair-
ment is expected to increase by 50% or more by
2050 as the U.S. population continues to age [155].
Overall, the primary causes of low vision and blind-
ness are cataract, glaucoma, age-related macular
degeneration, and diabetic retinopathy (Table 14)
(14].

There are substantial differences in the prevalence
rates of these conditions among ethnic/racial
populations. According to data from the 2005-2008
NHANES, the prevalence of cataract surgery ranged
from 13.5% for the non-Hispanic black population
to 16.4% for the Mexican American population and
18.4% for the non-Hispanic white population [168].
The prevalence of age-related macular degeneration
is also lowest in the non-Hispanic black population
(3.1%) than in the Mexican American and non-
Hispanic white populations (9.8% and 8.3%, respec-
tively) [168]. In contrast, glaucoma is more prevalent
among non-Hispanic black individuals (11.5%) than
among non-Hispanic white and Mexican American

individuals (6.9 and 6.5%, respectively) [168].
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AGE-RELATED DISEASES AS CAUSES
OF BLINDNESS AND MODERATE
AND SEVERE VISION IMPAIRMENT*

Age-Related North America Worldwide
Disease (High Income)

Blindness

Macular 16.4% 6.6%
degeneration

Cataract 12.7% 33.4%
Glaucoma 10.7% 6.6%
Vision impairment

Cataract 13.0% 18.4%
Macular 5.5% 3.1%
degeneration

Glaucoma 3.4% 2.1%

Blindness is defined as visual acuity in the better
eye of less than 3/60 at presentation; moderate/
severe vision impairment is defined as visual acuity

in the better eye of less than 6/18 but at least 3/60.
Source: [14] Table 14

Any level of impaired vision has a major adverse
impact on quality of life, affecting safety, indepen-
dence, and well-being. Vision impairment increases
the risk of falling and has been associated with
higher rates of difficulty with mobility, social isola-
tion, depression, admission to nursing homes, and
mortality [8; 169]. In addition, vision impairment
is associated with difficulty reading, which has far-
reaching effects, including the potential for medica-
tion errors because of difficulty reading prescription

labels [170].

The AAO recommends that people with impaired
vision be referred for multidisciplinary vision
rehabilitation [8]. This vision rehabilitation should
consider the following factors: reading, activities
of daily living, safety, increasing participation in
the community, and psychosocial well-being [8].
Addressing these factors has been shown to be effec-
tive, although there is insufficient evidence on the
effect of different types of low-vision aids on reading
performance [171].
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Occupational therapists certified in low-vision reha-
bilitation emerged in the 1990s as an important
component in the management of individuals with
vision impairment, and their services are reimburs-
able by Medicare [8; 172]. These therapists provide
focused, individualized interventions such as the
following [8]:

* Use of optical and nonoptical devices
to complete specific daily tasks

e Strategies to improve reading accuracy
and fluency

* Modification of the home environment
to enhance safety and the ability to
complete activities

* Modifications to computer software
and hardware to enable accessibility
and independent use

* Use of community resources (talking books,
radio reader services, transportation services)

e Education for caregivers

CATARACTS

Cataracts—opacifications of the eye’s crystalline
lens—are the leading cause of blindness among
adults worldwide and are the second leading cause
in North America; they are also the overall leading
cause of moderate and severe vision impairment
[14]. Cataracts affect more than 24 million people
older than 40 years of age in the United States, and
by 75 years of age, half of all people have cataracts
[5]. Slow, painless vision loss occurs over years in
the eye with a cataract. Due to the cataract’s opacity,
the patient’s pupil may appear gray. The different
types of adult-onset cataracts are nuclear, cortical,
and subcapsular (posterior and anterior), and mixed.
Of the three types, nuclear cataracts develop most
frequently in older adults [8]. With nuclear cataracts,
central opacification and coloration interfere with
visual function. Nuclear cataracts affect distance
vision more often than near vision [8]. Cortical
cataracts are characterized by light-blocking spokes
extending from the outer rim of the lens to its cen-
ter (Image 1), and patients most often report glare.

NetCE  Sacramento, California

Phone: 800 / 2324238 * FAX: 916 /7836067 45



#90563 Disorders and Injuries of the Eye and Eyelid

A hypermature age-related cortical nuclear cataract
with a brunescent (brown) nucleus.

Source: National Eye Institute,
National Institutes of Health

Image 1

Posterior subcapsular cataracts, granular opacities in
the posterior pole of the cortex that develop under
the capsule, cause visual impairment in bright light
and glare. With posterior subcapsular cataracts, near
vision is affected more often than distance vision [8].

Etiology

Advanced age is the most common cause of cata-
racts. As a person ages, the thickness and weight of
the lens increase and nuclear sclerosis (hardening
and compression of the nucleus) develops. Several
risk factors have been evaluated, and overall, the
most common factors are diabetes, smoking, use
of inhaled or oral corticosteroids, and exposure to
ultraviolet-B light [8]. Other potential risk factors
vary according to the type of cataract. For example,
a family history of cataracts and hypertension have
been associated with an increased risk for nuclear
and cortical cataracts; obesity has been associated
with an increased risk for cortical and posterior
subcapsular cataracts, and ocular trauma has been
associated with posterior subcapsular cataracts [8].

Diagnosis and Referral

The most common early symptoms associated with
cataracts include loss of contrast, glare, the need
for more light to see well, and decreased color
perception [59; 173]. Blurring often occurs as the
cataract progresses [59]. Primary care clinicians
should refer patients suspected of having a cataract
to an ophthalmologist for evaluation. According to
the AAO, the ophthalmic evaluation for cataracts
should include a complete history; measurement of
visual acuity with current correction; examination
of external aspects of the eye; examination of ocular
alignment and motility; assessment of pupillary func-
tion; measurement of intraocular pressure; slit-lamp
biomicroscopy of the anterior segment; and dilated
examination of the lens, macular, peripheral retina,
optic nerve, and vitreous [8].

Treatment

The only effective treatment for cataracts is sur-
gery; clinicians should emphasize to patients that
no nutritional supplements (such as antioxidants),
herbal medications, or pharmacologic agents have
shown benefit in the treatment of cataracts [8;
20]. Surgery involves replacement of the affected
lens with an intraocular lens (artificial lens). In
most cataract surgeries in the United States, the
lens is removed by phacoemulsification, which has
resulted in significantly better visual acuity and
fewer postoperative complications [8]. A Cochrane
review indicated that, compared with manual small
incision cataract surgery, phacoemulsification was
associated with better uncorrected visual acuity
up to three months after surgery, but similar best-
corrected visual acuity [174]. No data were available
on long-term outcomes. The cost of manual small
incision cataract surgery is lower than the cost of
phacoemulsification, leading the authors to con-
clude that manual small incision cataract surgery
may be a reasonable option for some patients. The
AAOQO recommends joint decision-making regarding
cataract surgery. Criteria typically considered during
decision-making include the patient’s visual acuity,
the likelihood that surgery will improve vision, the
effect of vision loss on the patient’s lifestyle, and the
patient’s amenability to surgery [8].
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When surgery is planned, the ophthalmologist
is responsible for confirming the diagnosis and
designing the treatment plan. The primary care
clinician can play an important role in alleviating
patient concerns preoperatively and monitoring
improvement postoperatively. Cataract surgery leads
to improved visual acuity in approximately 85% to
90% of patients [8]. Overall, cataract surgery is very
cost-effective, with benefits in quality-adjusted life
years [8].

Prevention

Smoking cessation and protection from ultraviolet-
B radiation have been shown to reduce the risk of
cataracts, and the AAO notes that these are reason-
able precautions to recommend to patients [8].
However, several randomized, long-term, clinical
studies have demonstrated that using supplements
such as multivitamins, vitamin C and E, beta caro-
tene, or herbal medications does not prevent the
incidence or progression of cataracts [8; 20]. Preven-
tion and appropriate treatment of type 2 diabetes
can help to reduce the risk of cataract formation,
as can avoidance of long-term use of oral or inhaled
corticosteroids [8].

PRIMARY OPEN-ANGLE GLAUCOMA

Primary open-angle glaucoma is characterized by
progressive optic neuropathy, usually caused by
increased intraocular pressure [8]. In some cases,
however, intraocular pressure is normal. The disease
slowly reduces peripheral vision and excavates the
optic disc. If not properly treated, vision in the glau-
comatous eye can be lost over time. The condition
is associated with aging.

Glaucoma is the fourth leading cause of blindness
and moderate and severe vision impairment in the
United States and worldwide [14]. An estimated
2.7 million people older than 40 years of age in the
United States have glaucoma, and the number is
expected to reach 7.3 million by the year 2050. The
prevalence of glaucoma is highest among people
70 to 79 years of age (32%), women (50%), and
Hispanics (50%) [213]. It has been estimated that
an additional 2.4 million people in the United

#90563 Disorders and Injuries of the Eye and Eyelid

States have undetected (and untreated) glaucoma
[178]. The prevalence of glaucoma increases with age
and occurs twice as frequently in the non-Hispanic
black population (the highest prevalence) than in
the non-Hispanic white population [176]. The rate
of undiagnosed glaucoma is higher among minority
populations compared with the non-Hispanic white
population [178].

Etiology

Elevated intraocular pressure is the most impor-
tant—and only modifiable—risk factor for primary
open-angle glaucoma [8]. Other strong risk factors
include older age, family history of glaucoma, black
race, Latino/Hispanic ethnicity, thinner central cor-
nea, myopia, and type 2 diabetes (and fasting glucose
levels) [8; 179]. Some studies have suggested that
there may be gender differences in the prevalence
and pathophysiology of glaucoma, with hormone
therapy, oral contraceptive use, and menopausal
status being associated with glaucoma [180]. A
meta-analysis published in 2014 demonstrated that
hypertension was associated with increased intra-
ocular pressure, with a strong association between
hypertension and primary open-angle glaucoma

[181].

Diagnosis and Referral

More than half of people with glaucoma have no
symptoms; about 24% note ocular surface disease
symptoms and 25% report visual problems [182].
Some people with glaucoma note vision difficulty
while reading or driving [59]. The presence of symp-
toms has been associated with increased severity of
glaucoma [182].

The AAO recommends prompt referral to an oph-
thalmologist for an abnormal intraocular pressure or
a family history of glaucoma, especially in patients
of black or Hispanic race/ethnicity [40]. A diag-
nosis of glaucoma requires a complete history and
an ophthalmic evaluation that includes measuring
visual acuity and intraocular pressure and perform-
ing gonioscopy to rule out other causes of elevated
intraocular pressure [8].
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Newer optic nerve imaging devices, such as the
scanning laser polarimetry (GDx), confocal laser
ophthalmoscopy (Heidelberg Retinal Tomography
or HRT I1I), and optical coherence tomography,
have been shown to be highly effective diagnostic
tools, especially when coupled with functional tests
[183]. These devices have been found to be similar
in their ability to distinguish between glaucoma and
controls [8].

Treatment

The goals of treating glaucoma are to control intra-
ocular pressure, stabilize the status of the optic
nerve/retinal nerve fiber layer, and stabilize visual
fields [8]. Treatment options include medication,
laser therapy, or incisional glaucoma surgery, all of
which lower intraocular pressure. The choice of treat-
ment depends on many factors, such as the effects
of treatment, quality of life, and life expectancy,
and the patient should be involved in the decision-
making process [8].

Medical treatment is typically used initially, and
prostaglandin analogs and beta-blockers are the eye
drops most often prescribed; prostaglandin analogs
have been the most effective at lowering intraocu-
lar pressure [8]. A comparative effectiveness study
indicated that medical and surgical treatments for
primary open-angle glaucoma reduce intraocular
pressure and reduce the risk of damage to the optic
nerve in the short- to medium-term setting [184].
However, the comparative effectiveness of different
treatments is not clear. In addition, it is not clear
which treatments are best in preventing visual dis-
ability and improving patient-reported outcomes
[184]. Although marijuana has been shown to
lower intraocular pressure, the American Glaucoma
Society does not recommend the use of marijuana
in any form to treat glaucoma because of the drug’s
side effects, short duration of action, and lack of
evidence that it alters the course of glaucoma [185].
No data support the use of antioxidants or herbal
supplements as treatment [20].

Primary care clinicians should ask their patients with
glaucoma about adherence to medical treatment, as
a high level of adherence is necessary for adequate
treatment.

Screening and Prevention

There is no agreed-on standard of diagnosis for glau-
coma, and no single screening method can identify a
significant number of patients with glaucoma [186].
The AAO notes that population-based screening is
not practical or cost-effective and therefore does not
recommend it [8]. Similarly, the USPSTF concluded
that the evidence is insufficient to assess the balance
of benefit and harms of screening for glaucoma
[175]. Additionally, there is limited evidence that
screening can reduce either intermediate or final
health outcomes [186]. The AAO does note that
screening may be useful for populations at high risk
for glaucoma, including older adults, people with a
family history of glaucoma, and people of black or
Latino/Hispanic race/ethnicity [8].

Several lifestyle risk factors have been explored as
potential contributors to glaucoma, including con-
sumption of dietary fat, cholesterol, and caffeine, but
none of these has been found to be associated with
the risk of glaucoma [187; 188; 189]. As a preventive
measure, antioxidants or herbal supplements have
shown no effect [20]. Early detection, through regu-
lar and complete eye exams, is the key to protecting
vision from damage caused by glaucoma.

As noted, an eye examination should be completed
every two to four years for patients younger than 40
years of age who have risk factors for glaucoma, with
more frequent examinations as the patient ages [8].

MACULAR DEGENERATION

Age-related macular degeneration, the leading cause
of blindness in North America, is a degenerative
disease that causes loss of central visual acuity by
its effects on the Bruch’s membrane, choroid, outer
neural retina, and retinal pigment epithelium [8].

48 NetCE © November 9, 2023

www. NetCE.com



#90563 Disorders and Injuries of the Eye and Eyelid

RISK FACTORS ASSOCIATED WITH AGE-RELATED MACULAR DEGENERATION

Level of Association Risk Factor

Strong and consistent Increasing age

Current cigarette smoking
Previous cataract surgery
Family history of age-related macular degeneration

Moderate and consistent

Hypertension

Higher body mass index
History of cardiovascular disease

Higher plasma fibrinogen

Gender
Ethnicity
Diabetes

Iris color

Weaker and inconsistent

History of cerebrovascular disease
Serum total and HDL cholesterol and triglyceride levels

Source: [193]

Table 15

Age-related macular degeneration is classified into
two forms: neovascular (otherwise known as wet or
exudative) and non-neovascular (otherwise known as
dry or nonexudative). The slowly progressing, atro-
phic non-neovascular form is more common than
the wet form, affecting approximately 80% of people
with age-related macular degeneration; however,
the neovascular form is responsible for almost 90%
of the severe vision loss due to age-related macular
degeneration [8]. Age-related macular degeneration
is classified as early, intermediate, and advanced,
based on the size and extent of drusen (small yellow
deposits that form under the macula) [8].

The prevalence of age-related macular degeneration
varies according to race/ethnicity. Studies have
shown that medium or large drusen and advanced
age-related macular degeneration are more likely
in white individuals than black individuals [190].
Similarly, data from the 2005-2008 NHANES
demonstrate that the prevalence of any age-related
macular degeneration is significantly lower in the
non-Hispanic black population (2.4%) than in the
non-Hispanic white population (7.3%); the preva-
lence in the Mexican American population is 5.1%
[191]. A meta-analysis indicated that early age-related

macular degeneration is less common in the Asian
population but the prevalence of late disease is
comparable to that for the white population [192].
Nearly 2.1 million persons in the United States 50
years of age and older have advanced age-related
macular degeneration, the stage that can lead to
severe vision impairment [5].

Etiology

As with cataracts and glaucoma, increasing age is
the primary risk factor for macular degeneration.
A variety of other risk factors have been evaluated,
but smoking and ethnicity are the only two that
have been shown consistently to be risk factors
for age-related macular degeneration [8]. The risk
of agerelated macular degeneration doubles with
smoking, and the risk increases as the number of
pack-years smoked increases [8]. Hypertension,
other cardiovascular disease, low levels of antioxi-
dants, and dietary fat have also been associated with
advanced age-related macular degeneration, but the
findings have been conflicting [8]. A meta-analysis
identified several risk factors with varying levels of
association with age-related macular degeneration

(Table 15) [193].

NetCE  Sacramento, California

Phone: 800 / 2324238 * FAX: 916 /7836067 49



#90563 Disorders and Injuries of the Eye and Eyelid

The American Optometric Association
asserts that cigarette smoking is a
modifiable risk factor for age-related
macular degeneration. Given the effect of

EVIDENCE-BASED . .
ACTICE smoking on overall health, and especially

RECOMMENDATION L. X L. .

on vision, individuals should be advised
by their healthcare providers of the risks of smoking
and encouraged to quit smoking and/or seek smoking

cessation assistance.

(https://aoa.uberflip.com/i/1183026-evidence-based-
clinical-practice-guideline-eye-care-of-the-patient-with-
diabetes-mellitus-second-edition/17m4=.

Last accessed November 16, 2020.)

Level of Evidence: A (Systematic reviews, cross-sectional
study)

Diagnosis and Referral

The non-neovascular form of age-related macular
degeneration is associated with a slow and painless
loss of central visual acuity and central blind spots.
With the neovascular form, the first sign is usually
visual distortion in one eye, and vision loss is rapid
[59]. Any signs of age-related macular degeneration
should result in prompt referral to a specialist [8].
Although therapies can slow the visual deterioration
associated with age-related macular degeneration,
available treatments cannot restore vision lost to
the condition. Drusen and/or pigmentary changes
in the macula associated with early non-neovascular
age-related macular degeneration can be identified
using funduscopy (Image 2). In the neovascular
form of macular degeneration, the earliest sign of
choroidal neovascularization is the appearance of
semi-translucent punctate dots in retroillumination
(Image 3) [194]. Fluorescein angiography and opti-
cal coherence tomography are imaging modalities
used to detect new or recurrent neovascular disease
activity and guide therapy [8].

Fundus photo showing intermediate age-related
macular degeneration.

Source: National Eye Institute,
National Institutes of Health Image 2

Fundus photo showing neovascular age-related
macular degeneration.

Source: National Eye Institute,
National Institutes of Health Image 3
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Treatment

A combination of antioxidant vitamins (vitamin
C, beta carotene, vitamin E), zinc oxide, and cupric
oxide can slow the progression of intermediate
age-related macular degeneration to the advanced
form, but there is no evidence to support use of this
combination for early age-related macular degenera-
tion or prophylaxis in family members [8]. Evidence
suggests that lutein supplementation is associated
with a mild improvement in visual acuity and a
significant improvement in macular pigment optical

density [195].

The first-line treatment of neovascular macular
degeneration is an antivascular endothelial growth
factor (VEGF) agent, and three have been approved
for use by the FDA: pegaptanib (Macugen), ranibi-
zumab (Lucentis), and aflibercept (Eylea) [8]. All
three drugs are administered by intravitreal injec-
tion. A biosimilar to ranibizumab (ranibizumab-
nuna, Byooviz) was approved for the treatment of
neovascular macular degeneration in 2021 [271].
Another anti-VEGF agent, bevacizumab (Avastin),
has also been shown to be effective for neovascu-
lar age-related macular degeneration, but its use
is offlabel in this setting [8]. A Cochrane review
and meta-analysis demonstrated that pegaptanib,
ranibizumab, and bevacizumab are effective in
maintaining visual acuity, with ranibizumab and
bevacizumab also effective in improving visual acuity
[196]. Aflibercept has been shown to be as effective
as ranibizumab, with the need for fewer injections
[197]. Thermal laser photocoagulation surgery and
photodynamic therapy with verteporfin are approved
treatments for subfoveal lesions [8]. Conbercept is
a novel anti-VEGF approved for the treatment of
neovascular macular degeneration in China. Its
chemical structure differs slightly from the agents
available in the United States, but the drug appears
to have the same safety and efficacy profile, with
reduced dosing frequency. The drug’s developer is
in discussions with the FDA about the possibility
of introducing the drug into phase 3 testing in the
United States [198; 199].
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Screening and Prevention

Routine, comprehensive eye exams are critical for the
early detection of age-related macular degeneration
[8]. Smoking cessation reduces the risk of age-related
macular degeneration, and clinicians should encour-
age their patients who are smokers to stop smoking
and should provide resources on cessation options
[8]. Early cessation is optimal; the risk of age-related
macular degeneration in former smokers who have
not smoked for more than 20 years is comparable
to the risk in nonsmokers [8; 200].

OCULAR MANIFESTATIONS OF
DISEASES AND MEDICATIONS

Several systemic diseases have ocular manifestations,
and tight management of the disease can help to
minimize the adverse effect on the eye. The ocular
effects of some systemic diseases also warrant more
frequent eye examinations to help prevent damage
through early detection of eye disease. In addition,
many medications and herbal supplements have
been shown to cause eye-related symptoms ranging
from minor to severe. Understanding the complete
health and medication history of a patient is nec-
essary when evaluating the eye either routinely or
in response to symptoms. Knowledge of systemic
diseases and medications that affect eye health is
important for planning appropriate screening and
follow-up to minimize the potential for serious eye
disorders or loss of vision.

OCULAR MANIFESTATIONS
OF SYSTEMIC DISEASES

Diabetic Retinopathy

Diabetic retinopathy is a progressive vascular compli-
cation of diabetes mellitus and the leading cause of
moderate-to-severe vision loss in working adults 20
to 65 years of age [212]. Globally, the prevalence of
diabetes has been increasing, and with it the burden
of diabetic retinopathy. In 2019, approximately 463
million people were living with diabetes; by 2045,
this will rise to 700 million [211]. A meta-analysis
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of published population studies found that from
1990 to 2010, visual impairment caused by diabetic
retinopathy increased by 64% and blindness by 27%
[209]. By 2010, approximately 3.7 million cases of
vision impairment and more than 800,000 cases of
blindness worldwide were caused by diabetic reti-
nopathy. In the United States and other countries
with nationwide screening programs, advances in
retinal imaging technologies and new therapies
have improved the evaluation, treatment, and visual
outcomes of patients with diabetic retinopathy [212].

Some degree of diabetic retinopathy develops in
nearly all people with long-standing type 1 or type 2
diabetes. In general, the threat to vision arises from
increased retinal vascular permeability, complica-
tions of retinal neovascularization, or vascular insuf-
ficiency in the central retina [212]. The underlying
mechanisms for this retinal vasculopathy are unclear.
Intravitreal glucocorticoids have been shown to
reduce diabetic macular edema, suggesting that
inflammation may be an important mechanism.
Thinning of the inner retinal layers and abnormal
neural function are known to precede clinical evi-
dence of diabetic vascular lesions, indicating that
diabetic neuropathy may be involved in pathogenesis
of retinopathy [212]. Once retinopathy is established,
the driver of disease progression is retinal ischemia
and tissue hypoxia, potent inducers of vascular
endothelial growth factor (VGEF). Elevated retinal
concentrations of VEGF stimulate angiogenesis and
promote vascular permeability, precursors to retinal
neovascularization and macular edema, respectively

(212].

Diabetic retinopathy is classified according to clinical
stage of disease. The earliest stage, nonproliferative
diabetic retinopathy (also known as background
retinopathy), is characterized by retinal vascular
abnormalities such as microaneurysms, intraretinal
hemorrhages, and cotton-wool spots (white spots on
the retinal surface, often having an irregular edge)
[8]. Nonproliferative retinopathy is categorized as
mild (microaneurysms only), moderate (more than

microaneurysms but less than signs of severe retinop-
athy), and severe (severe intraretinal hemorrhages
and microaneurysms in each of the four quadrants,
definite venous beading in two or more quadrants,
or moderate intraretinal microvascular abnormali-
ties in one or more quadrants) [8]. An increase in
vascular permeability can result in macular edema,
which is characterized by retinal thickening and hard
exudates (lipid deposits). Macular edema is the most
common cause of vision loss associated with non-
proliferative diabetic retinopathy [8]. As retinopathy
progresses, retinal vessels gradually close, leading
to impaired perfusion and retinal ischemia. Prolif-
erative retinopathy, which poses the most threat to
vision, is characterized by neovascularization on the
retina and posterior surface of the vitreous [8]. The
new blood vessels have weak walls, do not form in
orderly branching, and bleed easily into the retina
or vitreous cavity [201]. With advanced proliferative
retinopathy, excess blood in the vitreous causes the
retina to detach.

The prevalence of diabetic retinopathy in the United
States has decreased since the early 2000s, from
40.3% reported in 2004 to 28.5% in the 2005-2008
NHANES [43; 176]. The prevalence is higher among
non-Hispanic black individuals (approximately
9%) compared with Mexican American and non-
Hispanic white individuals (approximately 7% and
3%, respectively) [168; 176]. Visual symptoms are
rare with nonproliferative diabetic retinopathy;
blurred vision and black spots or flashing lights in
the field of vision are associated with proliferative
retinopathy [59].

The primary risk factor for developing diabetic
retinopathy is chronicity of disease coupled with sus-
tained unsatisfactory control of metabolic derange-
ments associated with diabetes. In short, the risk of
retinopathy increases with duration of diabetes and
poor glycemic control. In most patients, retinopa-
thy develops 10 to 15 years after diabetes has been
diagnosed [8; 212].
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Studies of individuals with type 1 diabetes have
shown that the prevalence of diabetic retinopathy
increases from 25% at 5 years to 60% at 10 years to
80% at 25 years [8; 202]. The prevalence of retinopa-
thy also increases with duration of type 2 diabetes,
with rates that increase to 84% in patients who take
insulin and 53% in patients who do not take insulin
at 19 years [8]. These findings demonstrate a need
to follow up patients more closely as the number of
years with diabetes increases.

Studies have provided strong evidence that decreas-
ing hemoglobin A, levels in patients who have either
type 1 or type 2 diabetes substantially reduces the
development of new diabetic retinopathy or the pro-
gression of existing retinopathy [203; 204]. Among
people with type 2 diabetes, intensive glycemia
treatment (target hemoglobin A level of less than
6.0%) was associated with a lower rate of progres-
sion of retinopathy than standard treatment (target

hemoglobin A level of 7.0-7.9%) [203].

Hyperlipidemia has been associated with decreased
visual acuity among patients with diabetic retinopa-
thy. However, the benefit of treatment to decrease
lipid levels has not been demonstrated [205].

The AAO recommends that eye examinations
should begin five years after the diagnosis of type 1
diabetes and at the time of diagnosis of type 2 dia-
betes; examinations should be yearly thereafter [8].
Pregnant women with pre-existing type 1 or type 2
diabetes should have examinations prior to concep-
tion, if possible, or early in the first trimester of preg-
nancy, as pregnancy can potentiate rapid progression
of retinopathy [8]. If retinopathy is severe, follow-up
examination should be done every 1 to 3 months;
otherwise, follow-up examination should be done
every 3 to 12 months [8]. The AOA also provides
a guideline for the frequency of eye examinations,
recommending yearly examinations for people with
mild nonproliferative diabetic neuropathy (every
four to six months if macular edema is also pres-
ent); examinations every six to eight months for
moderate nonproliferative retinopathy (every four
to six months if macular edema is also present);
examinations every three to four months for severe

#90563 Disorders and Injuries of the Eye and Eyelid

retinopathy (every two to three months if macular
edema is also present); and examinations every two
to three months for proliferative retinopathy [206].
All eye examinations in people with diabetic reti-
nopathy should be carried out by an eye specialist.

As diabetes may go undiagnosed for

many years, the American Optometric

Association recommends that any

individual with type 2 diabetes should
EVIDENCE-BASED . .

PRACTICE have a comprehensive eye and vision

RECOMMENDATION

examination soon after the diagnosis
of diabetes, with follow-up examination, as directed

by their eye doctor.
(https://aoa.uberflip.com/i/1183026-evidence-based-
clinical-practice-guideline-eye-care-of-the-patient-with-
diabetes-mellitus-second-edition/17m4=.

Last accessed November 16, 2020.)

Level of Evidence: B (Randomized clinical trial)

Focal or panretinal photocoagulation is the rec-
ommended treatment for proliferative diabetic
retinopathy [8; 206; 212]. While panretinal (scatter)
laser photocoagulation is the preferred modality for
high-risk proliferative retinopathy, it is sometimes
used in patients with non-high risk disease and for
cases of severe nonproliferative retinopathy [206].
With this technique, neovascularization is targeted,
with delivery of laser in a scatter pattern, throughout
the peripheral fundus, sparing the macula (Image 4).

Although laser photocoagulation is effective for
managing non-center involved macular edema,
jntravitreal anti-VEGF agents are standard of care
for treatment of center-involved diabetic macular
edema and accompanying vision loss [8; 212]. Before
the use of anti-VEGF agents, intravitreal sustained-
release glucocorticoid therapy was shown to reduce
retinal thickening and improve vision; however,
treatment with glucocorticoids increases the risk of
cataracts and other complications such as intraocular
pressure elevation and glaucoma [212]. A systematic
review demonstrated high-quality evidence of ben-
efit for the use of intravitreal anti-VEGF agents for
diabetic macular edema compared with grid laser
photocoagulation, with improvement in visual acuity
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Fundus photo showing scatter laser surgery
for diabetic retinopathy.

Source: National Eye Institute,
National Institutes of Health

Image 4

and patient-reported outcomes [214]. Most experts
now recommend intravitreal anti-VEGF agents as
standard of care for diabetic macular edema, and
two such drugs—ranibizumab and aflibercept—are
approved by the U.S. Food and Drug Administra-
tion [210; 212]. Small studies have documented some
efficacy of bevacizumab for treatment of diabetic
macular edema; however, this is an off-label use [215;
216). There is no evidence to support the use of anti-
oxidants or herbal medications for the prevention
or treatment of diabetic retinopathy [20].

When baseline visual acuity in an eye with diabetic
macular edema is 20/25 or better, initial manage-
ment with observation is a reasonable strategy
rather than immediate anti-VEGF therapy or laser
treatment [212]. This strategy requires that patients
are followed closely and anti-VEGF therapy is initi-
ated promptly if vision worsens. In a randomized,
controlled trial of initial management approaches,
similar rates of vision loss at two years were observed
with aflibercept (16%), laser treatment (17%), and
clinical observation (19%) [208].

Despite the availability of treatment to prevent the
progression of diabetic retinopathy, a large percent-
age of patients with diabetes have vision loss. A
primary reason for this is poor patient compliance

with eye examinations, with studies showing that
38% to 50% of people with diabetes do not adhere

to the guidelines for eye examinations [8]. Lack of
primary care physicians’ referral for eye examinations
is a contributing factor to low patient compliance,
and a Canadian study demonstrated that printed
educational messages for primary care physicians
did not increase examination uptake [217]. Other
strategies to enhance awareness of the need for
close follow-up eye examinations for patients with
diabetes are needed.

Hypertensive Retinopathy

Over time, sustained hypertension is a risk factor for
complications that threaten vision, including retinal
vascular occlusion, retinal microaneurysm, and
ischemic optic neuropathy [53; 207]. In addition,
hypertension exacerbates progression of diabetic
retinopathy and the risk of developing glaucoma
and age-related macular degeneration. The most
common ocular presentation of hypertension is
hypertensive retinopathy.

The eye is the one organ in the body where vascular
changes of systemic hypertension can be observed
and monitored. On visualization of the retina, an
early sign of hypertension is generalized narrowing
of arteriolar vessels due to vasospasm and increased
vascular tone [207]. Intimal thickening of the vessel
wall and hyaline degeneration are late changes of
chronic hypertension. The combination of cotton-
wool spots and optic disc edema is indicative of
severe systemic hypertension [201]. Cotton-wool
spots represent microinfarcts of the retinal nerve
fiber layer, and optic disc edema is caused by leakage
of optic disc arterioles [201]. Vision is usually not
affected. When moderate hypertension (a systolic
pressure higher than 160 mm Hg and a diastolic
pressure higher than 100 mm Hg) is chronic (five
years or more), the walls of retinal arterioles become
stiff and the lumen narrows [201]. Arteriovenous
nicking and an increase in light reflection from the
vessel wall seen on ophthalmoscopic examination
are signs of chronic hypertension in individuals
younger than 70 years of age; these signs are not
reliable indicators of chronic hypertension in older
individuals, as these abnormalities may be caused
by advanced age alone [59].
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MOST COMMON OCULAR DISORDERS

Autoimmune Disorder

Most Common Ocular Manifestation

Subjective Symptoms

Rheumatoid arthritis Dry eye
Scleritis, episcleritis

Keratitis sicca

Burning, pain, blurred vision, sensation of
foreign body or grittiness, redness, photophobia,
ocular tenderness

Systemic lupus erythematosus Dry eye
(SLE) Scleritis, episcleritis

Retinal vascular occlusion

Burning; pain; blurred vision; sensation of
foreign body or grittiness; redness; sudden
painless loss of vision

Uveitis
Optic neuritis

Multiple sclerosis

Pain with eye movement, photophobia,
vision loss

Giant cell arteritis

Ischemic optic neuropathy

Sudden, painless loss of vision; constitutional
symptoms

Graves disease

compression

Proptosis, lid retraction, optic nerve

Gritty feeling, blurred vision, diplopia,
photophobia, dry eye

Source: [201; 220; 221]

Table 16

According to earlier population-based epidemiologic
studies representing more than 26,000 participants,
various signs of retinopathy occur in 2% to 15% of
individuals older than 40 years of age, regardless of
blood pressure status [218; 219]. The prevalence of
retinopathy has also been higher in the black popula-
tion than in the white population, which may be a
reflection of higher blood pressure levels in the black
population [218]. No differences in the prevalence of
hypertensive retinopathy have been found between
men and women [218].

There are no specific treatments to reverse the retinal
changes associated with systemic hypertension, but
studies show that timely intervention and control of
blood pressure can halt progression and reduce risk
of ocular complications [53; 218]. The evidence is
insufficient to recommend routine ophthalmoscopic
consultation for all patients with hypertension [218].
Referral to an eye specialist may be useful for patients
who have borderline or inconsistent hypertension.
Due to the association between retinopathy and
stroke, it may be beneficial to closely monitor indi-
viduals with these signs for cerebrovascular risk and
implement interventions to reduce the risk [218].

In addition, routine examination of the retina may
be of particular value for risk stratification of black

individuals [218].

Autoimmune Disorders

Several autoimmune disorders have ocular
manifestations, primarily involving the cornea
(Table 16). The conjunctiva, uvea, sclera, retina,
and surrounding structures may also be affected
[220]. Individuals with such disorders as rheumatoid
arthritis, systemic lupus erythematosus, seronega-
tive spondyloarthropathy, multiple sclerosis, giant
cell arteritis, or Graves disease should have routine
ophthalmologic examination to prevent ocular
impairment. The use of NSAIDs, corticosteroids,
and immunosuppressive agents to treat the systemic
effects of these diseases is usually sufficient in man-
aging the ocular symptoms; but additional specific
treatment may sometimes be necessary [220]. To
ensure appropriate management of ocular symp-
toms, primary care physicians should make timely
referrals to eye specialists.
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HIV Infection

Several ocular conditions have been associated
with HIV infection. Retinopathy is the most com-
mon ocular condition in individuals with HIV or
acquired immune deficiency syndrome (AIDS),
and cytomegalovirus (CMV) retinitis is the most
common HIV-associated retinopathy [222]. Since
the advent of highly active antiretroviral therapy
(HAART), the prevalence of CMV retinitis has
decreased substantially, but the infection remains
the leading cause of poor vision and a predictor
of mortality [222; 223; 224; 225; 226; 227]. CMV
retinitis may be asymptomatic or be associated with
floaters, scotomata, or peripheral visual field defects

(228].

Non-CMV opportunistic infections of the eye are
uncommon but may be associated with high rates
of vision loss or mortality [229]. HIV retinal micro-
angiopathy is another common HIV-related ocular
disease and was significantly associated with mortal-
ity in one study [226]. Visual dysfunction (abnormal
visual field, reduced contrast sensitivity, and altered
color vision) is common among individuals with
AIDS who do not have retinitis, with nearly 40%
of such individuals having an abnormal visual field
[230]. Retinal vasculopathy may contribute to vision

dysfunction [231].
HIV-related CMYV retinitis is treated with anti-CMV

agents, such as valganciclovir (oral), ganciclovir
(intravenous), ganciclovir followed by valganciclovir,
foscarnet (intravenous), or cidofovir (intravenous)
[228]. In a guideline on the prevention and treat-
ment of HIV-related opportunistic infections, the
Centers for Disease Control and Prevention, the
National Institutes of Health, and the HIV Medicine
Association of the Infectious Diseases Society of
America recommend that the choice of treatment
should be individualized, based on the location and
severity of the lesions and the level of immunosup-
pression [228]. Ophthalmologic examination is
recommended every three months for individuals
with CMYV retinitis in whom maintenance therapy
has been discontinued; examinations may be done
annually after immune reconstitution [228].

OCULAR SIDE EFFECTS
OF MEDICATIONS

The eye is particularly susceptible to medication-
related adverse events because of its relatively small
mass and rich blood supply [17]. As such, ocular
toxicity is an adverse event associated with a wide
variety of systemic medications as well as herbal
supplements [16; 17; 18; 19; 232]. The National
Registry of Drug-Induced Ocular Side Effects was
established in 1976 as a database for the collection of
reports specifically documenting ocular side effects
of systemic and ocular medications. (The registry

can be accessed by members of the AAO.)

The medications with ocular side effects are typically
those that are taken over a long period of time, as
for a chronic condition such as arthritis or cardio-
vascular disease. Ocular side effects span a range of
severity from sensitivity to light and color changes
to retinopathy and optic neuritis (Table 17). The
effects are usually time- and dose-dependent, and
they often resolve or stabilize when use of the drug
is discontinued [17]. However, side effects may be
irreversible, as with the visual deficits associated
with chloroquine and hydroxychloroquine, antima-
larial drugs that are often used to treat rheumatoid
arthritis and lupus erythematosus [17; 233]. The
AAQ established guidelines for screening and man-
agement of ocular side effects of these drugs. The
recommendations include using a lower than rou-
tine dose for individuals of short stature, a baseline
eye examination, and annual screening beginning
after five years of use [234]. Better attention to these
guidelines is needed, as one study showed improper
dosing and lack of recommendations for follow-up
eye examinations [235]. Close follow-up with peri-
odic eye examinations may be warranted for other
drugs used to manage chronic conditions.
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MEDICATIONS WITH OCULAR SIDE EFFECTS

Drug or Supplement

Side Effects

Treatment and Indication
for Referral

Recommended

Follow-Up

Amiodarone Blurred vision, halos, corneal changes, Refer promptly to ophthalmologist Baseline eye examination
optic neuropathy, loss of eyelashes or for vision changes and discontinue drug | and every 6 to 12 months
eyebrows, photosensitivity if optic neuropathy is suspected (or more frequently

depending on findings)

Anticholinergics Blurry near vision Tell patients about potential difficulty —

focusing and possible need for glasses

Angle-closure glaucoma (rare)

Refer emergently to ophthalmologist for
acute vision loss, eye redness or pain, or
cloudy cornea

Antihistamines (e.g.,
loratadine, cetirizine)

Dry-eye syndrome, keratoconjunctivitis,
photosensitivity

Consider discontinuation of medication
or use of non-drying antihistamine

Antimalarial drugs (e.g.,

Loss of color vision, visual field, visual

Baseline comprehensive

hydroxychloroquine, acuity, corneal deposits, bull’s eye eye examination and

chloroquine) appearance of macula annual eye examination
beginning 5 years after
the start of treatment

Corticosteroids Cataracts, glare, decreased visual acuity, | Maintain close follow-up Measurement of

(oral and inhaled) halos, glaucoma, loss of peripheral intraocular pressure

vision

every 6 months (by eye
specialist)

COX-2 inhibitors

Conjunctivitis, blurred vision

Educate patients regarding possible
side effects

Digoxin

Yellowish-orange or snowy, flickering
vision

Maintain dose in therapeutic range

Erectile dysfunction
drugs

Changes in color perception, blurred
vision, sensitivity to light

Consider decreasing dose or
discontinuing medication

Ethambutol

Color vision changes, visual field
defects, optic neuritis (usually bilateral)

Discontinue drug for vision changes
and refer to ophthalmologist

Baseline eye examination
and monthly examina-
tions (for patients taking

a dose >15 mg/kg/day)

Nicotinic acid (niacin)

Decreased visual acuity, cystoid macular
edema, dry eyes, discoloration of eyelids,
loss of eyelashes and eyebrows, proptosis

Discontinue medication and refer
to ophthalmologist for vision changes

Phenothiazines
(e.g., thioridazine)

Blurred vision, changes in color
vision, difficulty seeing at night

Reduce dose or discontinue medication

Retinoids
(e.g., isotretinoin)

Intracranial hypertension, meibomian
gland dysfunction, dry-eye syndrome,
blepharoconjunctivitis

Prompt referral to ophthalmologist for
unexplained headache or blurred vision

Ophthalmic examinations
should be performed at
least every

6 months.

Tamoxifen

Retinopathy, cystoid macular edema,
loss of visual acuity, retinal hemorrhage,
optic disc swelling

Baseline comprehensive
eye examination
(including testing of color
vision) within first year of
initiation of therapy and
at least every 2 years.

Table 17 continues on next page.
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MEDICATIONS WITH OCULAR SIDE EFFECTS (Continued)

Drug or Supplement Side Effects Treatment and Indication Recommended
for Referral Follow-Up
Topiramate Acute angle-closure glaucoma, blurred Maximal medical therapy (oral and -

vision, conjunctival hyperemia, corneal | topical aqueous suppressants) is needed
edema, shallow anterior chamber,
cataracts, pupil changes, elevated
intraocular pressure, visual field defects,

blindness
Bisphosphonates
Pamidronate Upveitis, episcleritis, and scleritis (rare); Refer to ophthalmologist for persistent | —

conjunctivitis decrease in vision or if patient has

. , ocular pain; topical ocular or systemic
Alendronate Blurred vision, ocular pain, ) p‘ i top ¥
) L o . medication may be needed to reduce
conjunctivitis, uveitis, scleritis . .
inflammation

Etidronate Conjunctivitis, blurred vision
Source: [17; 18; 19] Table 17

Patients who routinely take medications with docu-
According to the American Optometric mented ocular side effects should be monitored
Association, any systemic medication or closely to detect early signs of ocular toxicity and

supplement used by patients should be d d h .. . .
investigated by their eye doctor for ocular avold damage to the eye or vision Impairment.

:Z;%%A%ESTTSN risk factors or side effects. Patients should be reminded to tell their primary

(https://www.a0a.0rg/AOA/Documents/ care clinician and their eye specialist about all their
Practice%20Management/Clinical%20Guidelines/ prescribed medications, as well as any over-the-
EBO%20Guidelines/Comprehensive%20Adult%20 counter drugs and herbal supplements they take

Eye%20and%20Vision%20Exam.pdf. Last accessed
November 16, 2020.)

Level of Evidence: There is a lack of published research
to support or refute the use of this recommendation.

[232]. Patients should be especially encouraged to
disclose whether they take herbal supplements, as
approximately 40% of patients who do so do not
tell their clinician [17].

Several herbal supplements have also been associated MALIGNANT CONDITIONS
with ocular side effects [17; 232]. Canthaxanthin can
OF THE EYE AND EYELID

leave deposits in the retina. Severe conjunctivitis has
been associated with the application of chamomile
around the eye, and allergic conjunctivitis has been
found with use of Echinacea purpurea. Datura can
cause dilation of the pupils, and Ginkgo biloba has
led to spontaneous hyphema and retinal hemor-

Malignant conditions of the eye and eyelid are rare
in both children and adults. The most common
ocular cancer among children is retinoblastoma
[238]. Among adults, an estimated 3,400 new cases

of primary ocular cancers will be diagnosed in 2020,

rhage. Licorice root has caused ocular migraine-like with an estimated 390 deaths [239]. The two most
visual symptoms without a headache, although large

amounts of licorice root are needed to produce the

effect [232; 237].

common primary cancers affecting the adult eye are
melanoma and lymphoma, and they are most often
the result of metastasis. The most common ocular
malignancy is metastasis from either breast cancer
or primary melanoma [173; 240]. Metastasis to intra-
ocular structures is more common than metastasis
to extraocular structures [173].
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RETINOBLASTOMA

Although retinoblastoma is rare, it is the 10th most
common childhood cancer overall, representing
3% of all childhood cancers [238]. Retinoblastoma
occurs primarily in young children; approximately
66% of cases are diagnosed in children younger than
2 years of age, and 95% of all cases are diagnosed
before the age of 5 years [27; 241]. The age-adjusted
annual incidence among children O to 4 years of age
is 10 to 14 cases per one million [241]. Surveillance,
Epidemiology, and End Results (SEER) data demon-
strate that retinoblastoma occurs significantly more
often in boys than gitls, and the tumor is bilateral in
significantly more white Hispanic boys than in white
non-Hispanic boys and white Hispanic girls [242].
Approximately 25% to 30% of retinoblastoma cases
are heritable, with a germline mutation of the RB1
gene [241]. A positive family history of bilateral or
multifocal disease is suggestive of heritable disease.

Leukocoria, or an abnormal white reflection from
the retina, is the most common sign of retinoblas-
toma, occurring in 50% to 60% of children [243].
The presence of strabismus is the second most com-
mon sign (20% to 25%), and often correlates with
macular involvement; inflammatory signs occur in

6% to 10% [241; 243].

Evidence of retinoblastoma can be detected with
the red reflex examination. The AAO recommends
that this examination be done on infants before
they are discharged from the nursery and again at
all well-child visits [244]. Despite these recommen-
dations, most children with retinoblastoma had
initial detection of leukocoria by a parent [243]. The
examination consists of direct ophthalmoscopy done
in a darkened room, with the eyes viewed separately
at 18 to 30 inches. A white reflex indicates possible
retinoblastoma, and the patient should be referred to
a pediatric ophthalmologist [244]. Additional proce-
dures and imaging studies are necessary to confirm
the diagnosis. Genetic counseling is recommended
for all patients with retinoblastoma [241].
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Advances in treatment have led to higher rates of
ocular survival. Current treatment includes the use
of chemotherapy to reduce the size of the tumor
(chemoreduction) in combination with focal thera-
pies [241]. Enucleation remains an option and is
typically used for advanced tumors. The risk of
subsequent neoplasms is higher for children with
retinoblastoma, and so they should be followed up
closely. Follow-up is also essential for detecting the
potential late effects of treatment, which include
diminished orbital growth, visual-field defects, and
hearing loss [241].

MALIGNANT MELANOMA
OF THE UVEAL TRACT

Uveal melanoma affects approximately 4.3 per 1 mil-
lion individuals each year; although rare, the cancer
is the most common primary intraocular malignancy
in adults [245]. Individuals are usually older at the
time of diagnosis, with a peak incidence at 70 years
of age. Men/boys have a higher incidence than
women/girls (4.9 vs. 3.7 per million) [245]. Among
the patientrelated risk factors for uveal melanoma
are white race, light eye color, and fair skin [245; 246;
247]. Although these risk factors are similar to those
for malignant melanoma of the skin, there are no
consistent data to suggest that exposure to ultraviolet
rays increases the risk for uveal melanoma [245]. One
epidemiologic study demonstrated higher rates of
uveal melanomas in states with lower prevalences of
water fluoridation; the theory is that fluoridation
protects against choroidal melanoma by inhibiting
microbial agents that cause choroiditis and/or cho-
roidal lesions in humans [248].

Among the structures in the uveal tract, the choroid
is the most often affected by melanoma (90%) and
the iris is the least often affected (2%) [245; 247].
Small tumors may not produce symptoms, depend-
ing on their location with respect to the macula,
and are often undetected or an incidental finding
on routine eye examination. Metastatic melanoma
can be distinguished from primary uveal melanoma
by the presence of symptoms, vitreous seeding, and
rapidly growing multifocal tumors [173].
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Uveal melanoma frequently metastasizes, with
metastasis developing in approximately 50% of
patients [249]. The liver is the most common site of
metastasis [250]. No treatments have been effective
for metastatic uveal melanoma, making the prog-
nosis particularly poor for tumors that have already
metastasized by the time of diagnosis [249; 250; 251].

The diagnosis and treatment of uveal melanoma
requires the expertise of an ophthalmologist, espe-
cially one who has experience with intraocular
tumors. Diagnosis is typically determined through
examination with such tools as ophthalmoscopy,
slitlamp microscopy, gonioscopy, and transillumi-
nation of the globe, depending on the site of the
lesion [245].

Ancillary studies such as fluorescein, indocyanine
green angiography, and ultrasonography are use-
ful for detecting the characteristics of melanoma
[245]. Recent research has enhanced knowledge of
the biology of uveal melanoma, leading to a better
understanding of the molecular biology, and molecu-
lar testing and genetic profiling is helping to allow
for better prognostic and predictive testing and to
expand therapeutic options [249; 251; 252].

PRIMARY INTRAOCULAR LYMPHOMA

Intraocular lymphoma is rare. Unlike the situation
with uveal melanoma, intraocular lymphoma rarely
results from metastasis of a primary lymphoma
elsewhere in the body [253]. Primary vitreoretinal
lymphoma is the most common tumor, with involve-
ment of the retinal pigment epithelium and vitreous.
With this type of tumor, central nervous system
lymphoma most often subsequently develops [253].
Primary choroidal lymphoma is another distinct
form of intraocular lymphoma, which is also rare.

The diagnosis of primary vitreoretinal lymphoma
includes examination with direct ophthalmoscopy
and slitlamp microscopy. Ancillary studies such as
fluorescein angiography and ultrasonography are
often useful [254; 255]. Cytologic analysis is the
criterion standard for diagnosis, and other tests such
as immunocytochemistry, flow cytometry, and poly-
merase chain reaction testing are also useful [256].

A complete medical and neurologic examination
should be carried out to determine the presence of
central nervous system lymphoma and to rule out
other causes of uveitis, such as sarcoidosis, toxoplas-
mosis, and tuberculosis. Diagnostic testing should
include a chest x-ray, laboratory studies (complete
blood count, erythrocyte sedimentation, chemistry
levels), neuroimaging of the brain and orbits, and a
lumbar puncture [257].

The most common treatments are chemotherapy
(systemic and intravitreal) and external-beam radia-
tion therapy [256]. The prognosis is poor because of
the malignant potential of the tumor [253].

BASAL CELL AND SQUAMOUS
CELL CARCINOMA OF THE EYELID

The two most common malignant lesions of the
eyelid are basal cell carcinoma and squamous cell
carcinoma, with the former accounting for 80% to
90% of such lesions [258; 259]. There are several
risk factors for the development of both types of skin
cancer, including fair complexion, light-colored eyes
(blue, green, or gray), blond or red hair, tendency to
burn or freckle with exposure to the sun, history of
exposure to the sun, use of tanning booths, family
history of skin cancer, excessive alcohol consump-
tion, and weakened immune system [260]. The
incidence appears to be higher in men (33% to 39%)
than in women (23% to 28%), and the likelihood
of developing basal cell carcinoma increases with
age [260]. Due to the link to sun exposure, primary
care clinicians should emphasize the importance of
protecting the eyes from the sun and other sources
of ultraviolet rays.

Among periocular basal cell carcinomas, most
lesions occur on the lower eyelid (43%) and the
medial canthus (26%); 12% of lesions develop on
the upper eyelid, and 8% are found on the lateral
canthus [261]. Periocular squamous cell carcinoma
also develops most often on the lower eyelid (49%
to 61%), with 18% to 36% on the medial canthus,
12% on the lateral canthus, and 10% to 23% on the
upper eyelid [258; 262].
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Diagnosis

The primary challenges in diagnosing skin cancers
are to distinguish between benign and malignant
lesions and to identify lesions with malignant
potential. The first steps in diagnosing basal cell or
squamous cell carcinoma involve obtaining a history
and physical examination and evaluating the clinical
features of the lesion [263]. Symptomatology does
not play a large role in the detection and diagnosis,
as early-stage lesions are usually asymptomatic.
Advanced lesions may be associated with nonheal-
ing ulceration, bleeding, or pain [264; 265]. A sore
that does not heal may be a sign of either basal cell
or squamous cell carcinoma [265].

The classic appearance of basal cell carcinoma is a
pearly, waxy, or translucent papule or nodule with
small telangiectatic vessels on its surface (nodular
type). This type occurs frequently in the periocular
area [261; 264; 265; 266). Superficial basal cell car-
cinomas are thinner than nodular lesions and often
appear as scaly erythematous patches or plaques
that may slowly enlarge. Care should be taken to
distinguish this type of lesion from a benign inflam-
matory skin disorder, such as psoriasis or nummular
eczema [266]. Both the superficial and the nodular
types may look brown, blue, or black as a result of
the presence of melanin. The morpheaform type of
basal cell carcinoma usually presents as a whitish or
yellowish, indurated, scarlike plaque, usually with
indistinct borders [266]. The clinical course of this
type is aggressive, and left untreated, it can lead to
extensive destruction of soft tissue [261].

The various clinical presentations of basal cell car-
cinoma make diagnosis a challenge, with the lesion
being undetected or misidentified in 20% to 40% of
cases [261]. The lesions that are most often confused
with basal cell carcinoma include papilloma, nevus,
hidrocystoma, epidermal inclusion cyst, and squa-
mous cell carcinoma [265; 267]. The clinical features
of squamous cell carcinoma also vary widely [258].
Squamous cell carcinoma usually presents as an
ulcerated erythematous nodule or superficial erosion
on the skin but can also appear as a verrucous papule
or plaque. Color also varies, and the lesions may be
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reddish-brown, pink, or flesh-colored. They typically
present as exophytic tumors, ranging in size from a
few millimeters to centimeters. Larger lesions may
appear crusted, erythematous, or eroded. In contrast
to basal cell carcinoma, overlying telangiectasias are

uncommon. The margins may be ill defined or well
circumscribed [258].

Treatment

According to the National Comprehensive Cancer
Network (NCCN), the goal of treatment is elimina-
tion of the tumor with maximal preservation of
function and physical appearance. Treatment deci-
sions should be individualized in accordance with
the patient’s particular risk factors and preferences
[260]. The treatment of choice for periocular basal
cell and squamous cell carcinomas is surgical exci-
sion, and biopsy should be done preoperatively to
confirm the diagnosis and identify the histologic
subtype [265]. Mohs microsurgery is preferred
for high-risk lesions, such as recurrent tumors,
larger lesions, lesions near the medial canthus,
and morpheaform basal cell carcinomas, as these
lesions are associated with incomplete resection,
the primary risk factor for recurrence [261]. The
American Academy of Dermatology, in collabora-
tion with the American College of Mohs Surgery,
the American Society for Dermatologic Surgery
Association, and the American Society for Mohs
Surgery, has developed appropriate use criteria for
Mohs micrographic surgery [268]. Mohs surgery is
associated with the lowest five-year recurrence rate
of any of the treatment modalities (1% to 2% for
primary tumors) [269].

Radiotherapy may be useful for patients who are not
candidates for surgery or who have an unresectable
lesion [261; 265]. Cryotherapy for periocular basal
cell or squamous cell carcinoma is not usually rec-
ommended because removal of the lesion cannot be
confirmed. However, the findings of several studies
have indicated that this approach can be effective,
and it is best used to treat small lesions in patients
who are not good candidates for surgery. Recurrence
rates are high for curettage and laser removal and
photodynamic therapy [261].
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CASE STUDIES

CASE 1

Patient A, a woman 20 years of age, arrives at her
primary care clinician’s office with red eyes, profuse
epiphora, and edematous eyelids. She noticed red-
ness and tearing in her left eye three days ago. These
symptoms develop in her right eye the next day, so
she calls in sick to her gymnastics teaching job at
a local youth center. She notes no blurred vision,
photophobia, halos, or pain/burning sensations, but
she feels like “sand is in my left eye.” She also has a
slight headache, sneezing, and a runny nose. Patient
A initially assumed her condition was caused by
allergies and self-medicated (unsuccessfully) with an
over-the-counter antihistamine and ibuprofen. She
is unsure if any of the children at the youth center
have similar symptoms. On the basis of the symp-
toms and history, the clinician suspects adenoviral
conjunctivitis and prepares to examine Patient A.

Rationale and comments: When diagnosing a red
eye, the primary care clinician should first determine if
a referral to an ophthalmologist is necessary to protect
the patient’s vision. Serious conditions associated with
a red eye (e.g., scleritis, uveitis, angle-closure glaucoma,
keratitis) typically affect vision and/or cause severe pain,
which Patient A does not have. Although conjunctivitis
is primarily diagnosed on the basis of the patient’s history
and symptoms, further evaluation is necessary for confirma-
tion and to ensure no other eye conditions are occurring
simultaneously.

Assessment and evaluation: Physical examination
shows that Patient A’s pupils are normal, and no
ciliary flush is detected when evaluated in natural
light. The perilimbal region is clear. The only addi-
tional feature observed during her ocular evaluation
is preauricular adenopathy. With use of a rapid
immunochromatography test, adenoviral antigen is
found in tear fluid obtained from Patient A’s left eye.

Rationale and comments: The rapid immunochro-
matography test detects adenoviral antigen in human eye
fluid. This pointof-care test, which shows results within 10
minutes, has been found to be as effective as polymerase
chain reaction or cell culture. Ciliary flush and pupillary
abnormalities are not characteristic of conjunctivitis but
are indicative of red-eye conditions such as iritis, angle-
closure glaucoma, or keratitis. These features should be
assessed during the examination of a red eye. Little or no
injection around the iris is indicative of conjunctivitis.
Preauricular adenopathy is characteristic of viral con-
junctivitis.

Ongoing management: Patient A is informed of the
diagnosis of adenoviral conjunctivitis and is told that
the condition is selflimiting and will likely resolve
itself in 10 to 14 days. Antibiotics are not offered to
her, and she is told that applying cool compresses
for 10 to 15 minutes may provide some relief. The
clinician also tells Patient A that she likely contracted
this highly contagious condition from one of the
children at the youth center and that she should
not return to work until she is symptom free (likely
5 to 10 more days). To promote resolution as well
as to prevent reinfection and spread of adenovi-
ral conjunctivitis, Patient A should practice very
strict hygiene—especially frequent hand washing;
avoidance of sharing towels/soap, pillowcases, and
keyboards; and washing of sheets, towels, and other
items that may spread the infection. She is advised
to avoid touching her eyes, and is given an appoint-
ment for a check-up in seven days.

If possible, the youth center should be contacted
to inform individuals working at or attending the
center that they should refrain from coming to the
center if they have conjunctival symptoms. Addition-
ally, the use of good hygiene should be stressed to the
children and staff to avoid acquiring conjunctivitis.
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Rationale and comments: Patient A is not offered
antibiotics because there is no evidence of bacterial involve-
ment and antibiotics will not be effective against the viral
infection.

The incidence of adenoviral conjunctivitis peaks during
the summer months. Individuals exposed to child-oriented
facilities are at the highest risk, perhaps because the spread
of the condition is fostered by the concentration of children
in combination with their lack of appropriate hygiene.

Follow-up management: At the seven-day visit,
Patient A’s eyes appear free of redness, tearing, dis-
charge, and are no longer itchy. She is not referred
to an ophthalmologist.

Rationale and comments: Primary care clinicians can
treat most individuals with conjunctivitis without referral.
Patient A would require referral to an ophthalmologist if
her condition was unchanged or worsened or if regions
other than the conjunctiva were affected.

CASE 2

Patient C, an active white man 83 years of age, was
diagnosed with non-neovascular (dry) age-related
macular degeneration at 77 years of age. Patient
C attempted to quit smoking cigarettes nine years
ago, and although he smokes much less, he still
smokes periodically. The ophthalmologist gave
Patient C an Amsler grid to self-monitor his vision.
Last year, some centralized gridlines appeared
distorted to the patient, and the ophthalmologist
determined that age-related macular degenera-
tion had progressed significantly (Figure 2 and
Figure 3). (Patient C had drusen of about 100
micrometers bilaterally.) While at his primary care
clinician’s office for a check-up, Patient C tells the
clinician that some lines on the grid appear to be
missing and he can no longer read his watch. He
states that his next age-related macular degeneration-
related visit with the ophthalmologist is five months
away.
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Rationale and comments: Patient C’s dry age-related
macular degeneration was diagnosed in an early stage. The
Amsler grid was given to help determine when the disease
progressed to the intermediate stage, when a combination
of antioxidant vitamins might be effective in slowing
progression.

Assessment and evaluation: After completing
Patient C’s check-up, the clinician refers him to his
ophthalmologist for an appointment earlier than the
one scheduled. The physician reminds Patient C that
age-related macular degeneration will not take his
sight away completely; it will affect only his central
vision, and his peripheral vision will remain intact.
A smoking cessation program is recommended.
Patient C is also asked about his ability to perform
everyday functions and what activities he enjoys.
He notes that his children take care of the utility
and other bills with an electronic payment online.
A few months ago, his wife forbade him from driv-
ing anymore. But he enjoys cooking meals for his
wife a few times a week, solving crossword puzzles,
reading the newspaper daily, looking at pictures
of his great grandchildren, and watching sports
on television. To prime him for a discussion with
his ophthalmologist, the clinician briefly tells him
about low-vision devices that may be of benefit to
him, such as magnifiers, closed-caption television,
high-contrast watch faces, and a computer that reads
printed material. The physician also tells Patient C
that the ophthalmologist may prescribe treatment
with a combination of antioxidants (vitamin C
vitamin E, beta carotene, zinc oxide, and cupric
oxide). The physician explains, however, that Patient
C should not take beta carotene supplementation
because he continues to smoke.

Rationale and comments: A large trial has shown
that the combination of vitamins C and E, zinc, copper,
and beta carotene slows central vision loss in individuals
with intermediate dry agerelated macular degeneration.
However, beta carotene should be removed from this supple-
ment regimen for patients who smoke. Additionally, other
large studies have shown that beta carotene may accelerate
progression of age-related macular degeneration. Patient C
should be encouraged to quit smoking, as smoking acceler-
ates the progression of agerelated macular degeneration.

Ongoing management: Patient C’s primary care
clinician continues to monitor quality of life associ-
ated with his vision loss for two years. The age-related
macular degeneration evolved into the neovascular
(wet) form, and he is being treated by his ophthal-
mologist accordingly. Patient C, now 86 years of
age, is no longer able to cook and has difficulties
with other activities. His wife, who is 76 years of age,
tells the clinician that she fears he may fall at home
because his favorite area in the house has stairs. The
clinician has also noticed that Patient C exhibits
signs of depression. At each appointment, the clini-
cian has discussed information about government
and private agencies that can help with redesigning
the home for Patient C’s needs, low-vision rehabilita-
tion programs, support and activity groups, and psy-
chotherapy. The clinician has also asked questions
to determine the patient’s psychosocial status. The
physician prescribes an antidepressant for Patient C.

Rationale and comments: A devastating consequence
of agerelated macular degeneration-induced central vision
loss is the accompanying loss of independence. As vision
declines, an individual with agerelated macular degenera-
tion and his or her family find that tasks such as cooking
or navigating the home are dangerous. Studies suggest that
loss of visual acuity correlate to increased injuries and falls.
Individuals’ dissatisfaction with the inability to perform
valued activities increases the risk of depression.
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Follow-up management: Patient C’s primary care
clinician continues to monitor his functional and
quality-of-life needs. Although his central vision has
declined, Patient C is satisfied with the support he
has from his family and others and his functioning
with low-vision devices. An occupational therapist
certified in low-vision rehabilitation has helped the
patient and his wife make small modifications to
their home to increase his independence. Patient
C is happy that he can enjoy cooking occasionally
again.

Rationale and comments: At each visit, Patient C’s
primary care clinician provided education to the patient
and his family about services to help him adapt to his
vision impairment. This information played a major role
in protecting the patient’s quality of life and independence.
The low-ision rehabilitation program and services helped
the patient’s family become involved in preparing the
couple for agerelated macular degeneration-associated
life changes. For instance, because the couple’s health
was generally good and they wished to stay in their home
as long as possible, their children completed a series of
practical home modifications to help with Patient C’s
low-ision problem through a statefunded program. To
reduce the caregiving burden, a caretaker was hired to
perform weekly light cleaning and to precook nutritional
meals. Low-vision devices were purchased as needed. Also,
Patient C and his wife continue to attend weekly support
group sessions hosted by their local hospital.

CONCLUSION

In their position at the frontline of health care,
primary care providers have an important role in
ensuring proper eye health and preserving vision
in their patients. Healthcare professionals in the
primary care setting should be skilled in performing
screening eye examinations in children and adults
to rule out common disorders and to detect signs of
occult eye disease as well as early signs of some sys-
temic diseases. They should also be knowledgeable
about the most recent recommended guidelines for
comprehensive eye examinations (performed by an
eye specialist) and encourage their patients to adhere
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to these guidelines. In addition, clinicians should be
competent in diagnosing and treating minor symp-
tomatic conditions of the eyes and eyelids, educating
patients about eye safety, providing immediate treat-
ment for eye injuries and emergencies, managing
chronic diseases that have consequences in the eye,
and identifying early signs of ocular tumors. Perhaps
most important, clinicians should recognize the
signs, symptoms, and diagnoses that require referral
to an ophthalmologist.

RESOURCES

Centers for Disease Control and Prevention
National Institute for Occupational

Safety and Health

1600 Clifton Road

Atlanta, GA 30333

1-800-232-4636

https://www.cdc.gov/niosh

Foundation Fighting Blindness
6925 Oakland Mills Road #701
Columbia, MD 21045
1-800-683-5555

https://www.fightingblindness.org

Glaucoma Research Foundation
251 Post Street, Suite 600

San Francisco, CA 94108
1-800-826-6693

https://www.glaucoma.org

Lighthouse Guild

250 West 64th Street

New York, NY 10023
1-800-284-4422
http://www.lighthouseguild.org

Gavin Herbert Eye Institute
Age-Related Macular Degeneration
(AMD) Partnership

850 Health Sciences Road

Irvine, CA 92697

1-949-824-9771

http://www.ucirvineamd.org
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MD Support

3600 Blue Ridge Boulevard
Grandview, MO 64030
1-888-866-6148
http://www.mdsupport.org

National Institutes of Health
National Eye Institute

31 Center Drive MSC 2510
Bethesda, MD 20892-2510
1-301-496-5248
https://www.nei.nih.gov

National Registry of Drug-Induced
Ocular Side Effects
http://www.eyedrugregistry.com

Optometrists Network
https://www.optometrists.org

Prevent Blindness America

225 West Wacker Drive, Suite 400
Chicago, IL 60606

1-800-331-2020

https://preventblindness.org

Implicit Bias in Health Care

The role of implicit biases on healthcare outcomes
has become a concern, as there is some evidence that
implicit biases contribute to health disparities, profes-
sionals’ attitudes toward and interactions with patients,
quality of care, diagnoses, and treatment decisions. This
may produce differences in help-seeking, diagnoses, and
ultimately treatments and interventions. Implicit biases
may also unwittingly produce professional behaviors,
attitudes, and interactions that reduce patients’ trust and
comfort with their provider, leading to eatlier termina-
tion of visits and/or reduced adherence and follow-up.
Disadvantaged groups are marginalized in the healthcare
system and vulnerable on multiple levels; health profes-
sionals’ implicit biases can further exacerbate these
existing disadvantages.

Interventions or strategies designed to reduce implicit
bias may be categorized as change-based or control-
based. Change-based interventions focus on reducing
or changing cognitive associations underlying implicit
biases. These interventions might include challenging
stereotypes. Conversely, control-based interventions
involve reducing the effects of the implicit bias on the
individual’s behaviors. These strategies include increas-
ing awareness of biased thoughts and responses. The
two types of interventions are not mutually exclusive
and may be used synergistically.
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