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In 1993, there were approximately 2.32 million visits to
emergency departments (EDs) for ocular problems, and 51%
of those cases were non-traumatic in nature.1 Ophthalmologic
complaints, especially changes in vision or eye pain, are prob-
lems commonly evaluated in the ED.2 The elderly patient is at
risk for particular ocular disorders, some of which rarely are
encountered in the younger
patient. Awareness of those
ophthalmologic conditions that
likely will be seen in the aged
adult will help guide the history
and physical examination and
focus the differential diagnosis.
Sudden visual impairment,
painful or not, is alarming to
any patient and almost invari-
ably will cause the patient to
present to the ED. Certain con-
ditions, such as acute narrow-angle glaucoma, require rapid
recognition and immediate, sight-preserving management or
vision may be irreversibly lost. While loss of vision is a cata-
strophic event for any patient, elderly persons with limited
hearing, balance, or motor skills are especially vulnerable for
a poor long-term outcome.3-5

Physiologic changes of aging, particularly in the cardio-
vascular and immune systems, put the older patient at risk for
a number of ophthalmologic conditions. The acute manifesta-
tions of glaucoma, retinal vessel disease, vitreoretinal hemor-
rhage, giant cell arteritis, herpes zoster, and optic nerve
ischemia are likely to receive ED evaluation. Other diseases,
such as diabetic retinopathy and macular degeneration, are
important contributors to visual loss in the geriatric popula-
tion. Although these are slow and insidious processes, they
may present after an acute change. Diagnosis and treatment
of ocular emergencies may be hampered by the presence of
comorbid medical conditions. For example, dementia or cen-
tral nervous system (CNS) disease may prevent the patient

from communicating his or her symptoms clearly, or a patient
with preexisting cardiac problems may experience significant
side effects from topical ophthalmic preparations. Further-
more, factors such as social isolation and financial limita-
tions also may pose difficulties. The emergency physician
must meticulously assess a geriatric patient with a visual

complaint to quickly recognize
sight-threatening diseases and
minimize the threat of blind-
ness with both medical man-
agement and specialist
involvement.

The emergency physician
must be aware that geriatric
patients are at high risk for
ophthalmologic emergencies. 
A careful history and physical
examination, with specialist

involvement as necessary, may prevent the patient becoming
blind—a devastating outcome.

— The Editor 

Acute, Narrow-Angle Glaucoma
Epidemiology. In the year 2000, it was estimated that 66.8

million people worldwide will have some form of glaucoma,
with more than 6 million individuals becoming permanently
blind from it.6 In the United States alone, approximately 1 mil-
lion Americans older than age 65 have vision loss secondary to
glaucomatous changes.7 While no cure exists, early treatment
can control the progress of the disease and vastly reduce subse-
quent vision loss. Narrow-angle closure glaucoma makes up
fewer than 10% of all cases of glaucoma,8 but it is characterized
by sudden and painful onset, and is likely to bring the patient to
the ED.

Pathophysiology. Glaucoma refers to many different dis-
ease processes that ultimately produce irreversible damage to
the optic nerve. There are about 60 different types of glaucoma.
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The most common form, open-angle glaucoma, is a slowly
progressive and often asymptomatic process, especially early
in its course. Acute angle closure glaucoma, however, is a sud-
den condition of visual impairment and pain. Both types of
glaucoma share the pathologic process of increased intraocular
pressure (as a result of aqueous flow obstruction) and subse-
quent retinal and optic nerve ischemia.

The pathologic mechanisms that produce increased intraoc-
ular pressure take place in the anterior and posterior chambers
of the eye, both of which are located in the space anterior to
the lens and bounded by the cornea. (See Figure 1.)

The iris divides these two spaces; the pupillary opening
connects them. Aqueous humor is a low viscosity fluid created
by the epithelium of the ciliary body, a posterior chamber
structure that filters fluid and electrolytes from systemic blood
utilizing carbonic anhydrase. Entering the posterior chamber
from its peripheral location, aqueous humor flows behind the
iris toward the pupil, through the pupillary opening, over the

iris, and then outward toward the periphery. At the most lateral
aspect of the iris, where the iris meets the cornea, aqueous
humor leaves the anterior chamber through the trabecular net-
work. Final disposition of the aqueous is accomplished in the
trabecular network, with reabsorption into the systemic circu-
lation via the episcleral vessels. (See Figure 2.) Turnover of
aqueous humor is brisk, with complete volume replacement
every 60 minutes. Any obstruction of the flow of aqueous
humor, at any point along the pathway, will result in a precipi-
tous rise in anterior and/or posterior chamber pressure. This
increase in pressure is rapidly transmitted to the rest of the eye,
including the retina and optic nerve. Ischemia can quickly set
in, and if not reversed promptly, may cause irreversible cell
damage. 

In narrow-angle glaucoma, the obstruction is located at the
iris-cornea angle. Normally, the iris is not in contact with the
cornea; in fact, the angle between them is more than 40
degrees. Any force that pushes the iris forward closes the
angle, blocking off the trabecular network. There are two pre-
dominant causes of narrow-angle glaucoma: pupillary block
and plateau iris. 

In a normal eye, the iris is positioned anterior to, but not
touching, the lens. In the normal course of aging, the lens
enlarges, and assumes a slightly anterior position. This creates
the possibility of iris-lens apposition. If the iris comes in con-
tact with the lens, the pupillary opening is sealed off, creating
pupillary block. Aqueous humor still is produced, but is
trapped within the posterior chamber. As pressure accumu-
lates, the iris bows forward. The forward curve closes the iris-
cornea angle. Residual aqueous humor in the anterior cham-
ber, which is now compressed by the iris, cannot drain out and
pressure continues to rise. Plateau iris is a condition in which
the iris has an unusual curved shape at the periphery, placing it
closer to the cornea and creating a congenitally narrow-angle.
Even slight changes in the iris angle can block aqueous flow.
In either condition, increased anterior/posterior chamber pres-
sure is communicated throughout the eye, and retinal circula-
tion is impeded.

Clinical Presentation. Patients at risk are 50-69 years of
age,9 and of Caucasian, Inuit, Chinese, or Asian descent.
Women are affected 3-4 times more often then men, and far-
sighted persons also are at higher risk. Typical symptoms are
sudden onset of unilateral eye pain, perception of colored
halos around lights, and headache. The headache often is
severe, may be accompanied by nausea or vomiting, and can
mimic a migraine. The attack may be unprovoked, or may be
precipitated by anything that causes pupil dilation such as
entering a dark environment or mydriatics. Anticholinergics
and beta-agonists (including inhaled agents) have produced
sudden attacks of narrow-angle glaucoma.10 The patient may
recall similar, transient attacks in the past.

Physical examination reveals an eye with a diffuse conjunc-
tivitis and ciliary flush. The cornea may be clouded or hazy
due to edema, and small blisters may appear on the surface.
Due to iris ischemia, the pupil is non-reactive. The pupil usual-
ly is mid-dilated, which is the position of maximal iris-lens
contact. Small, gray-white anterior lens opacities (glaukom-
flecken) may be seen on the cornea; these are evidence of pre-
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vious episodes of increased pressure. Palpation of the eye,
which should be done gently, will find the globe to be rock
hard. Exam of the opposite eye may suggest a congenitally
shallow anterior chamber. A slit lamp exam or oblique flash-
light test will demonstrate a shallow anterior chamber and iris
bowing. (See Figure 3.) Applied tonometry will demonstrate
increased intraocular pressure. While applanation tonometry
remains the gold standard, most emergency physicians should
have availability of and familiarity with either the Tonopen or
Schiotz tonometer. Any measurement of more than 22 mmHg
is abnormal, but in acute narrow-angle glaucoma, pressures
may rise to more than 70 mmHg.

Treatment. Initial control of increased intraocular pres-
sure is attempted using topical and oral/parenteral medica-
tions. These agents temporarily decrease intraocular pressure
in different ways: decreasing aqueous humor production,
volume, or facilitation of reabsorption. There are several
classes of medication available. Topical beta-blockers are the
first line of therapy. Beta-blockers constrict the blood vessels
supplying the ciliary body, thereby decreasing blood supply
and aqueous production. Topical alpha-agonists enhance tra-
becular network outflow by dilating the episcleral vessels.
Carbonic anhydrase inhibitors decrease aqueous production
by inhibiting synthesis within the ciliary epithelium. A rela-

tively new option, topical
prostaglandin agonist
(latanoprost), augments aqueous
elimination by increasing
uveoscleral outflow.11 Miotics, or
cholinergic compounds, constrict
the pupil by stimulating the iris but
may not be effective if the iris is
ischemic, and should not be used
until the intraocular pressure is
lower than 40 mmHg. Miotics also
are not indicated if the patient has
had cataract surgery or a lens
implant. Osmotic diuretics
decrease the overall volume of the
eye by pulling water out of the vit-
reous and aqueous humor. Another
simple, non-invasive option is to
have the patient lie completely
supine, which may allow gravity to
pull the lens away from the iris.
Definitive treatment of narrow-
angle glaucoma, however, is surgi-
cal. Laser iridectomy creates a
small hole in the peripheral iris,
and provides a permanent, alterna-
tive pathway for aqueous humor
flow.

Although effective, all of the
anti-glaucoma agents have sys-
temic side effects that can be dan-
gerous to the elderly patient.12-15

Table 1 lists some of the more
common side effects associated

with each class of medication. Topical agents with fewer sys-
temic side effects, chosen with consideration of preexisting
medical conditions, often are first-line treatment. Many
patients can have their intraocular pressure effectively low-
ered without using diuretics. In one study, 44% of patients
with narrow-angle glaucoma had satisfactory pressure control
without the use of diuretics.16 Systemic absorption can be fur-
ther limited by having the patient close his or her eyes and
apply nasolacrimal pressure (pressing fingers at inner corners
of eyes, blocking the nasolacrimal duct) for a few minutes
after topical administration.17 In recent years, new topical
agents with fewer or less severe side effects have been devel-
oped. Betaxolol is a beta1 selective topical agent with fewer
pulmonary side effects compared to other beta-blockers.18

Carbonic anhydrase inhibitors are available in oral and topical
preparations; the topical agents should be used when possible.
Osmotic diuretics have the most potential for serious side
effects, especially in the setting of cardiovascular or renal dis-
ease, and should be reserved for the patient who does not
respond satisfactorily to previous agents. In all cases, and par-
ticularly for patients with known cardiac, renal, or CNS dis-
ease, diligent monitoring for side effects is indicated. Intraoc-
ular pressures should be rechecked and an emergent ophthal-
mologic consultation obtained. Narrow-angle glaucoma often

Figure 1. Composition of the Orbit

Reprinted from: Garcia SE. Pediatric ocular trauma. Ped Emerg Med Reports 1998;3:87-98.
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requires emergent surgery and is best managed by an ophthal-
mologist in a setting in which laser peripheral iridectomy can
be done quickly. 

Retinal Vascular Occlusions
Epidemiology. Symptomatic retinal vascular occlusions

are a relatively uncommon event, and are very uncommon in
the younger patient population. The risk factors for both arteri-
al and venous vascular occlusions are those which predispose
individuals to thrombotic or embolic events. Arterial and
venous occlusions are more common in men and usually affect
persons in the fifth to sixth decades of life. Profound visual
loss is not uncommon, especially in central retinal artery
occlusion, and prognosis for visual recovery is poor.

Pathophysiology. Central retinal artery occlusion
(CRAO) can be an embolic or thrombotic event. Emboli are
more common, and typically originate from the common or
internal carotid arteries, but may also originate from a fibril-
lating atria or rheumatic heart disease. Occlusion of the cen-
tral retinal artery rapidly causes ischemia to the entire retina,
and loss of vision results. The occlusion may be temporary
and the patient will quickly recover his or her vision; such
transient episodes are termed amaurosis fugax. In some
cases, the emboli may lodge in a more distal or arteriole
branch with less severe visual loss. As the retina progressive-
ly becomes more ischemic, edema sets in. Irreversible dam-
age occurs in fewer than 60 minutes. Persons with arte-
riosclerotic vascular disease, hypertension, and hyperlipi-
demia are at risk for this condition. Giant cell arteritis is a
common precipitator of arterial occlusions.

Central retinal vein occlusion (CRVO) has similar risk
factors, but the mechanism is thrombotic in nature. In this
situation, venous occlusion produces edema, hemorrhages,
and nerve fiber infarcts (cotton wool spots). Retinal blood
supply is impeded, with subsequent retinal ischemia. Branch

retinal venous occlusions may occur at arteriovenous cross-
ings, where the vessel is slightly bent or angled, and only a
segment of the retina is ischemic. (See Figure 4.) Additional
risk factors for central venous occlusion include diabetes,
collagen-vascular disease, and hyperviscous coagulopathic
disorders.

Clinical Presentation. Retinal vascular occlusion, either
arterial or venous, causes sudden, painless monocular vision
loss. The blindness may begin as a graying-out, or be
described as a shade pulling down. Most often, there is no
precipitating event. Physical examination reveals significant
loss of visual acuity but an otherwise normal-appearing exter-
nal eye. When there is an arterial occlusion, fundoscopy will
show a pale gray or white retina. The fovea appears cherry-
red, as a result of the underlying intact choroid vasculature
showing through the underperfused retina. If any arteries can
be visualized, there may be segmentalization or “boxcarring,”
which is indicative of blood flowing very slowly. In the case
of venous occlusion, the retina is dark red and congested, with
engorged, prominent vessels, cotton wool spots, and flame
hemorrhages. The optic disc may appear edematous. In this
instance, tonometry will discover normal or even slightly low
intraocular pressures. Fluorescein angiography can determine
localization of the obstruction, and also has a role in treatment
decisions, especially for CRVO. 

Treatment. No effective therapy exists to treat retinal vas-
cular occlusions. In the past, ocular massage, carbon monox-
ide inhalation, anterior chamber paracentesis, and many other

Figure 2. Anterior Eye Structures

Details are shown of the area of the limbus (junction of the
cornea and sclera), ciliary body, and lens. 
Reprinted with permission from: Davson H. The Eye. 2nd ed.
Vol. 1. New York: Academic Press; 1969. 

Figure 3. Oblique Flashlight Test

Reprinted with permission from: Bresler MJ, Hoffman RS. Pre-
vention of iatrogenic acute narrow-angle glaucoma. Ann Emerg
Med 1981;10:535-537. 
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interventions have been recommended for arterial occlusions,
but all were found to have little or no therapeutic value.19-20

At best, noninvasive maneuvers have produced sporadic ben-
efits.21 Although treatment results often are poor for CRAO,
the standard of care remains emergent treatment attempts and
an ophthalmologic evaluation; failing to attempt treatment is a
potential medico-legal pitfall. For CRVO treatment, there are
no definite emergent options. Prompt ophthalmologic follow-
up is indicated, however. 

Intra-arterial fibrinolytics are a promising new therapy,
which have shown some efficacy in treating both arterial22-25

and venous26,27 occlusions. No randomized trials have been
completed, and it remains a controversial intervention with
many potential complications. Recognizing that retinal vessel
occlusions may represent a symptom of systemic vascular
disease and providing appropriate follow-up for this problem
may be the most valuable intervention for the patient. Oph-
thalmologic follow-up also is necessary, as the ischemic reti-
na soon will stimulate the growth of new vessels, a process
known as neovascular retinopathy. As mentioned in the dis-
cussion of vitreous hemorrhage, retinopathy can lead to other
ocular problems and should be monitored closely.

Vitreous Hemorrhage
Epidemiology. Vitreous hem-

orrhage can produce a spectrum of
disease from minor, annoying
“floaters” (small, grayish opacities
that shift with head movement and
settle with gravity) to total vision
loss. The incidence is 7 in 100,000
for the general population, with
elderly persons at higher risk.28

The three most common etiologies
for vitreous hemorrhage—posterior
vitreous detachment, diabetic
retinopathy, and retinal vessel
occlusion—most commonly occur
in the older adult.

Pathophysiology. Vitreous
humor is a transparent, gel-like
substance that is composed of
water, collagen fibrils, and
hyaluronic acid. Filling the vitreous
cavity (posterior surface of the lens
to the retinal surface), vitreous
humor makes up 80% of total eye
volume and maintains the shape of
the eye. With scanty cellular ele-
ments, it is an almost completely
transparent substance that provides
a clear pathway for the visual axis.
Unlike aqueous humor, vitreous
turnover is extremely slow. Hem-
orrhage within the vitreous comes
from one of two sources: ruptured
retinal vessels or, rarely, an
extraretinal source (i.e., subarach-
noid bleed).

Retinal vessels generated in response to chronic ischemia
(“neovascularization”), as in the case in diabetic retinopathy
and retinal vessel occlusion, are inherently fragile and prone
to rupture. Bleeding may be spontaneous or provoked by rela-
tively minor trauma. Diabetic retinopathy is probably the
greatest risk factor for vitreous hemorrhage.29 Vessel rupture
also may be associated with vitreous-retinal detachment.
Aging causes a slow contraction of the vitreous, as the central
gel liquifies and collagen fibers condense. As the vitreous col-
lapses, it tends to separate or detach from the retinal epitheli-
um in the posterior area. Posterior vitreous detachment actual-
ly is a common and often asymptomatic event in the older
adult. If vitreous separation is uneven or sudden, it can exert a
pull on the retina. Retinal tears or detachments can occur.
Sudden detachment can be precipitated by blunt trauma, rapid
eye movements during sleep, or a sudden head position
change. Whatever the cause, bleeding into the vitreous leads
to rapid clot formation. The extent of visual impairment is
related to the size, density, and location of the clot in relation
to the visual axis. Other causes of vitreous hemorrhage
include macular degeneration, ocular trauma (much more
common in younger patients), and sickle cell-related retinopa-

Table 1. Glaucoma Medications

DRUG ROUTE EXAMPLES MECHANISM SIDE EFFECTS

Beta- T† Timolol ↓ aqueous production Myocardial depression
blocker Levobunolol Bronchospasm

Betaxolol Bradyarrhythmia
Depression

Alpha- T Apraclonidine ↓ aqueous production Hypertension
adrenergic Brimonidine ↑ trabecular outflow Tachyarrhythmia
agonist Tremor

Allergic conjunctivitis
Headache

Carbonic T Dorzolamine ↓ aqueous production Corneal irritation
anhydrase Brinzolamide Keratitis
inhibitor Headache

O‡ Acetozolamide Vertigo
Blood dyscrasia
Renal calculi 

Miotics T Pilocarpine Iris constriction Headache
↑ aqueous outflow Ocular pain

Hypotension 
Dyspnea

Prostaglandin T Latanoprost ↑ uveoscleral outflow Iris pigmentation
analog Corneal irritation

Myalgias
Arthralgias

Osmotic O Glycerine ↓ vitreous volume Hypotension
diuretic IV¶ Mannitol CHF
† T = topical
‡ O = oral
¶ IV = intravenous

Adapted from: Quillen DA. Common causes of vision loss in elderly patients. Am Fam Physi-
cian 1999;60:99-108; Singh K, Bautista RD. Advances in glaucoma therapy. Int Ophthalomol
Clin 1999:39:1-15.
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thy. Anticoagulants and blood dyscrasias do not appear to
contribute significantly to the risk for vitreous hemorrhage.30

Clinical Presentation. If hemorrhage is preceded by reti-
nal detachment, the patient may experience flashes of light
(photopsias). Otherwise, vitreous hemorrhage is experienced
as unilateral, painless vision loss, often described as haze,
shadows, cobwebs, or smoke. Once blood clots are formed,
these will appear as floaters. Visual acuity may not be affect-
ed if the clot is away from the visual axis. 

Physical examination will reveal an unremarkable external
eye. If the hemorrhage is large and light cannot reach the mac-
ula, a small afferent pupillary defect occasionally may be
noted. (See Figure 5.) Fundoscopic exam will reveal a normal
appearing retina if the bleed is small, or the retina may be
completely obscured. Sometimes a red haze is evident if the
hemorrhage occurred recently. A large retinal detachment may
be visible as a gray flap. Changes of retinopathy frequently are
seen. Early ophthalmologist consultation is necessary, espe-
cially if retinal detachment is suspected. Evaluation of an
obscured retina may be accomplished using ultrasound, which
can identify unseen retinal detachments.

Treatment. There are no immediate treatment options for
vitreous hemorrhage. Blood within the vitreous humor is
metabolized very slowly, a consequence of minimal cellular
elements within the avascular gel. Clot resorption proceeds at
a very slow rate, approximately 1% per day. Vision may slow-
ly improve over weeks to months. Patients who experienced
hemorrhage as a complication of diabetic retinopathy or retinal
vessel occlusion tend to have poor recovery, and many will
require surgical intervention. ED care for vitreous hemorrhage,
after excluding any other treatable conditions such as unrecog-
nized diabetes or trauma, should include early ophthalmic fol-
low-up. Pars vitrectomy, a surgical procedure to remove the
vitreous and replace it with a clear substrate such as silicone
gel or sodium hyaluronate, may be necessary in severe cases.

Giant Cell (Temporal) Arteritis
Epidemiology. Giant cell (temporal) arteritis is an impor-

tant cause of visual loss in the elderly patient, and unlike

many other causes of blindness, it is
potentially preventable. Statistics concern-
ing giant cell arteritis in the literature vary
widely, probably due to the difficulty with
establishing a single, uniform definition of
the disease. Although most often associat-
ed with the classic lateralized, temporal
headache, ocular manifestations of giant
cell arteritis are present in one-half of all
affected patients. Vision loss can be more
concerning to the patient than headache
pain, and may be the impetus for ED eval-
uation. Furthermore, ocular symptoms may
present in the absence of any other sys-
temic problem. This unusual presentation,
termed occult giant cell arteritis, has as
much potential for permanent visual
impairment but is particularly difficult to
diagnose.31 Giant cell arteritis usually is

not seen before age 50, affects women more then men, and is
more common in white individuals. A family history of the
disease may be present, as there appears to be some genetic
predisposition. For unknown reasons, the incidence of giant
cell arteritis appears to be rising.32 If left untreated, up to
50% of patients will become unilaterally blind from this dis-
ease.

Pathophysiology. The etiology of this disease remains
unknown, although age-related changes in vessel walls has
been suggested. Affecting mostly large and medium-size ves-
sels, giant cell arteritis is characterized by vessel wall granulo-
matous inflammation and accumulation of multinucleated
giant cells and other cellular elements within the vessel wall.
This frequently occurs in the temporal artery, producing the
characteristic, palpable temple cord and associated scalp ten-
derness. Inflammation also may extend into the ocular circula-
tory system. If the ophthalmic artery is affected, circulation to
the entire eye will be compromised (ocular ischemic syn-
drome, to be discussed later). Giant cell arteritis has a tenden-
cy to involve the posterior ciliary arteries, which provide the
majority of blood to the choroid and optic nerve head. Inflam-
mation within the posterior ciliary artery results in optic nerve
head ischemia and eventual infarction. Central retinal artery
involvement also may occur. 

Clinical Presentation. The ocular symptoms experi-
enced by a patient with giant cell arteritis are diverse. Visu-
al loss is common, but may range from subtle to severe.
The patient may relate a recent history of amaurosis fugax
or diplopia. Distortions such as colored vision, hallucina-
tions, or photopsias have been reported. While monocular
complaints are usual, simultaneous bilateral involvement
has been documented. Eye pain is not typical; in one study,
fewer than 10% of patients reported any ocular discom-
fort,33 although the majority of patients will complain of
headache. Examination of the eye may demonstrate the
findings of retinal artery occlusion or optic nerve edema, or
may be unremarkable. If present, other somatic complaints
commonly associated with giant cell arteritis, such as later-
alized headache, jaw claudication, myalgias, or polymyal-

Figure 4. Central and Branch Retinal Vein Occlusion

Reprinted with permission from: James F. Collins, MD. The Center for Eye Care.
West Islip, New York. 

hemorrhage

central retinal vein occlusion branch retinal vein occlusion
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gia rheumatica, likely will support the clinical suspicion.
Laboratory testing can be very helpful with the diagnosis. A
markedly elevated erythrocyte sedimentation rate (ESR)
and C-reactive protein level are consistent with the diagno-
sis; however, normal values do not rule out the presence of
the disease. It is important to remember that the ESR
increases with age: A simple rule of thumb for estimating
the upper range of a “normal” ESR in this age group is
age/2 for males and (age + 10)/2 for females. While an ele-
vated sedimentation rate is found in about 90% of affected
patients, laboratory testing is not 100% sensitive, and the
diagnosis may be made on clinical grounds alone.34,35 New
imaging modalities, such as color doppler flow studies and
laboratory studies, soon may be available to aid with diag-

nosis.36 The gold standard for diagnosis remains temporal
artery biopsy. 

Treatment. The first step in successful treatment is recog-
nition of the disease. Including giant cell arteritis in the differ-
ential diagnosis of any elderly patient with a visual complaint
or unexplained headache, unless another disease process is
identified, allows the best chance for correct diagnosis. Early
treatment with corticosteroids, which suppress arterial inflam-
mation, is of paramount importance. It has been well-docu-
mented that the most important factor in preservation of visual
function is prompt initiation of steroid therapy. Prednisone,
taken in daily doses of 60-100 mg, should be started immedi-
ately. Some studies have recommended considerably higher
dosages, up to 2 mg/kg/day, if there is blindness or bilateral
eye involvement.37-39 If blindness is present at the time of
diagnosis, it may be prudent to administer the first dose of
steroids as an IV bolus.38 Methylprednisolone, often in very
high doses (1 g/day), can be used for this purpose. For patients
who are unable to take steroids, and also for steroid-resistant
cases, immunosuppressive agents such as methotrexate or aza-
thioprine may confer some benefit.40-42 Referral to an ophthal-
mologist for temporal artery biopsy should take place as soon
as possible, but can be delayed for up to two weeks if neces-
sary. Treatment should not be withheld for fear of altering the
biopsy results. Steroid administration also will help protect the
unaffected eye, which is at significant risk of involvement by
the disease. Other ED interventions may include non-steroidal
anti-inflammatory drugs (NSAIDs) or narcotics to relieve the
patient’s pain; some cases may require admission to the hospi-
tal. Although a rapid (24-48 hours) resolution of symptoms
can be expected with treatment, once vision is lost most
patients do not recover visual function. Thus the key remains
early diagnosis, treatment, and prevention of visual loss.

Nonarteritic Anterior Ischemic 
Optic Neuropathy (NAION)

Epidemiology. Ischemic optic neuropathy (ION) is charac-
terized by painless, monocular loss of vision that is due to sud-
den cessation of ocular blood flow involving the posterior cil-
iary artery and infarction of the optic nerve head. The infarc-
tion may occur close to the optic disk and produce detectable
disk swelling (anterior or AION), or, more rarely, may affect
the retrobulbar optic nerve with no discernable disk changes
(posterior or PION). If associated with giant cell arteritis, the
condition is termed arteritic ION; otherwise, the condition is
termed nonarteritic. Nonarteritic anterior ischemic optic neu-
ropathy (NAION) is a common cause of vision loss in the
elderly population. In patients older than 50 years, NAION is
the most common acute optic neuropathy, with an estimated
incidence of 2.3 per 100,000 annually.43

Pathophysiology. Nonarteritic anterior optic neuropathy is
characterized by infarction of the anterior optic nerve that is
unassociated with inflammation, mass compression, or
demyelinization disease. It often strikes individuals in their
60s and 70s, and is seen in association with hypertension,
ischemic heart disease, hypercholesterolemia, tobacco use, and
diabetes.44,45 Familial reports of NAION and a marked Cau-
casian predilection suggest there is a genetic component to the

Figure 5. Afferent Pupillary Defect

Because consensual light response is guaranteed by double
hemidecussation of afferent pupillary fibers, pupillary size is the
same in the totally blind eye as in the opposite, normal eye (A).
Illumination of opposite, normal eye causes direct and consensu-
al papillary miosis (B). Swinging a flashlight to illuminate the blind
eye results in apparent dilation of the pupil of the blind eye in
response to light (C). Consensual dilation of the blind eye occurs
because of loss of illumination of the normal eye. The swinging
flashlight test can detect very small monocular visual losses and
is extremely useful for distinguishing between monocular hysteri-
cal blindness and real visual loss (e.g., retrobulbar neuritis).
Reprinted with permission from: Kosmorsky GS. Sudden Pain-
less Visual Loss: Optic Nerve and Circulatory Disturbances. In:
Clinics in Geriatric Medicine. W.B. Saunders Co.; 1999;15:9. 
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disorder. NAION also has been reported following cardiac
bypass surgery and cataract extraction. The precise pathophys-
iology remains unknown, but postulated mechanisms include
vasculopathy associated with the aforementioned risk factors,
and a small cup-disc ratio that results in watershed zones
which are more susceptible to ischemia. NAION does not
appear to be an embolic process. A recent study examining
prothrombotic risk factors (hypercoagulable states) also
demonstrated that NAION is not primarily a thrombotic
process.45 Although the main risk factors and triggering events
remain the subject of debate, NAION is likely the result of a
compromised microcirculation in the optic nerve head.

Clinical Presentation. NAION usually is characterized by
abrupt, unilateral loss of visual acuity and visual field. Vision
loss often is described as altitudinal; that is, the upper or lower
half of the visual field is missing. Inferior loss is more com-
mon. A large “black dot” (central scotoma) also may be
reported. Visual loss usually is maximal at onset and fairly sta-
ble, although there is a subset of patients in whom visual acu-
ity deteriorates over several days or weeks.46 There usually is
no precipitating event or warning sign. Pain or other visual
symptoms are atypical. 

Physical examination will reveal a swollen optic disc and
an afferent pupillary defect. Peripapillary hemorrhages may be
seen in the immediate vicinity of the disk, but the remainder of
the retinal exam should be unremarkable.

Treatment. Treatment should begin by ruling out giant cell
arteritis as a cause. If history, physical examination, or labora-
tory testing suggest giant cell arteritis, the patient should be
started on steroid therapy immediately. For NAION, no treat-
ment is available for the affected eye. Some patients will have
spontaneous improvement; in one study, 31% of patients
demonstrated an increase in vision 24 months after diagno-
sis.47 Optic nerve decompression surgery has not been shown
to increase visual recovery.48 Approximately 10% of patients
with this disease will develop NAION in the other eye as well.
Aspirin may decrease the frequency of second eye involve-
ment.49 Any patient with NAION who can tolerate aspirin
(325 mg/day) should begin this therapy immediately. Risk fac-
tor reduction (lowering cholesterol, cessation of tobacco, and
control of blood sugar) also should be emphasized.

Herpes Zoster Ophthalmicus
Epidemiology. Viral infections of the eye are common

among patients of all ages; ocular viral pathogens include her-
pes simplex virus, adenovirus, enterovirus, and others. Herpes
zoster ophthalmicus represents a particularly painful and sight-
threatening viral infection that tends to affect older persons.
The incidence of zoster increases with age, with approximately
20 cases per 1000 in patients older than 70 years. In all indi-

viduals who have had chicken pox, 50% will, by age 80, have
experienced at least one episode of herpes zoster. Herpes
zoster can appear in almost any part of the body, with oph-
thalmic involvement in 15% of all cases. Elderly individuals
generally experience more pain and complications. Recovery
from herpes zoster may be prolonged, and up to 15% of
patients will have sequelae.

Pathophysiology. After an episode of chicken pox, vari-
cella zoster virus resides asymptomatically in the sensory
nerves. Reactivation may be triggered by many factors, and in
the geriatric patient, decreased cell mediated immunity is
thought to contribute.50,51 Latent in the trigeminal ganglion,
varicella virus is triggered to become active and travels down
the trigeminal and ophthalmic nerve. Once it reaches the
peripheral nerves, inflammation and vasculitis produce typi-
cal skin lesions on the forehead, face, and eyelid. Vesicular
and hemorrhagic bullae are characteristic. Direct viral inva-
sion of corneal epithelium results in conjunctivitis and kerati-
tis. Reactive inflammation may produce uveitis or scleritis.
Neurologic involvement can result in ocular motor palsies,
diffuse orbital vasculitis, or optic neuritis. Zoster iritis, when
the iris becomes inflamed and ischemic, may result in long-
term visual consequences. Postherpetic neuralgia, a debilitat-
ing condition of chronic pain and altered sensation, is a dread-
ed complication. 

Clinical Presentation. The patient who presents with
herpes zoster ophthalmicus may recall a prodrome of flu-
like symptoms, including headache, fever, malaise, and
anorexia, about a week before the rash develops. Viremia is
the likely cause of the prodrome, which is then followed by
pain that is often severe along the affected dermatome. A
vesicular rash is then noted, although there are reported
cases of zoster without observable lesions. If the subsequent
rash is noted to have spread to the tip of the nose (nasocil-
iary branch), ocular involvement is usually present. The eye
is red and diffuse conjunctivitis is seen. The patient may
complain of photophobia and lacrimation. Slit lamp and flu-
orescein exam may reveal keratiti (either punctate or den-
dritic). Dendrites of herpes zoster are smaller and more
superficial than the fern-like dendrites seen in herpes sim-
plex infection. Cranial nerve palsies may occur. Overall, the
patient may appear ill.

Treatment. Antivirals are the mainstay of treatment, and
best results are achieved when therapy is started within 72
hours of the attack. Antivirals reduce the severity and dura-
tion of the current symptoms, and may reduce the incidence
of post-infection complications such as post-herpetic neural-
gia.52,53 Topical antivirals do not play a role. Oral acyclovir
has been the mainstay of treatment, but other antivirals, such
as valacyclovir and famcyclovir, are just as effective and easi-
er to dose.54-57 Table 2 lists recommended dosing regimens.
Other treatments are supportive, including topical steroids for
iritis, artificial tears, and prophylactic antibiotics. Avoidance
of corneal drying is particularly important if the eyelids are
swollen or cannot be closed due to lesions.58 Pain manage-
ment may be achieved with oral NSAIDs and narcotics, but
parenteral medication often is necessary. Geriatric patients,
particularly those with severe pain or who live alone, may

Table 2. Antiviral Medications

MEDICATION DOSAGE DURATION

Acyclovir 800 mg 5 × day 7-21 days
Valacyclovir 1 g 3 × day 7-14 days
Famcyclovir 500-750 mg 3 × day 7 days
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need hospitalization.59 Hospital admission often is prudent,
both for medication administration and meticulous eye care.

Ocular Ischemic Syndrome
Epidemiology. The ocular ischemic syndrome is a little

known, uncommon disease of older patients, typically
affecting persons in their 60s. There are an estimated 1800
cases per year.60 It describes symptoms and signs that occur
when the eye is globally inadequately perfused, usually due
to severe stenosis of carotid vessels. Ischemia involves both
the posterior ciliary and central retinal artery circulations.
More commonly associated with gradual vision loss, it can
be the etiology of sudden blindness and eye pain. Most
importantly, the recognition and diagnosis of ocular hypop-
erfusion should alert the practitioner to the likely presence
of advanced, even imminently life-threatening, carotid
artery disease.

Pathophysiology. Ocular hypoperfusion, defined as inade-
quate blood flow to the orbit that usually is due to severe
stenosis within the carotid vessels, and usually is the common
carotid or the internal carotid artery. The ophthalmic artery is
the first branch off of the internal carotid artery. Obstruction
to blood flow also can be secondary to carotid dissection or
artherosclerotic disease in the aorta. The entire eye is globally
deprived of circulation, but the sensitive retina and optic
nerve fiber cells are the most susceptible to infarction. Pro-
gression of the retinal damage may worsen suddenly and
manifest as sudden visual loss. Retinal arteries are normally
low-flow, high-resistance vessels, and further reduction in
flow, such as that caused by carotid stenosis, may lead to sta-
sis and thrombosis and precipitate retinal artery or vein occlu-
sion. Risk factors include diabetes, hypertension, coronary
artery disease, and peripheral vascular disease.

Clinical Presentation.
The symptoms of ocular
hypoperfusion are diverse
and may mimic other ocu-
lar emergencies. Visual
loss, whether gradual or
sudden, is the most com-
mon symptom. Bilateral
involvement, not seen in
many other conditions, is
not uncommon with this
disease. One key symptom
is eye pain, a dull ache that
extends from the eye
toward the temple, that is
termed “ocular angina.”61

The patient may complain
of poor vision after expo-
sure to bright light, a phe-
nomenon known as light-
induced amaurosis, in
which pigment synthesis is
impaired and retinal recov-
ery is delayed.62 Examina-
tion of the eye may show

signs of retinal ischemia such as pale color and the “cherry
red” fovea. Retinal arteries unusually are narrow due to vaso-
constriction. Neovascularization of the iris, called rubeosis
iridis, is almost pathognomonic for this disease.60 Tonometry
may be normal or reveal hypotony, with intraocular pressures
of less than 10 mmHg. A complete exam of the patient’s vas-
cular system often reveals diffuse and severe disease. Indeed,
symptoms consistent with light-induced amaurosis should
alert the clinician to the possibility of significant carotid
occlusion.

Treatment. Visual prognosis for patients with ocular
ischemic syndrome is poor, and their overall health is at sig-
nificant risk. For patients with this disease, five-year morbid-
ity has been measured at 40%, with most deaths attributed to
cardiac problems or stroke.63 Surgical intervention, such as
carotid endarterectomy, may be indicated. Endarterectomy
has been shown to have some effect on improving vision,63

but results have been variable.64 In the ED, as a temporizing
measure, a patient with suspected ocular ischemic syndrome
might benefit from further lowering of the intraocular pres-
sure.65 Prompt referral for vascular and retinal consults is
mandatory.

Summary
Eye complaints commonly are seen among older ED

patients. Emergency physicians must be aware that older
patients, in particular, are at risk for ophthalmologic emergen-
cies and that many of these conditions are potentially sight-
threatening. Optimal outcomes depend on quickly assessing
these disorders and beginning appropriate treatment. (See Fig-
ure 6.) Emergency physicians also must communicate effec-
tively with their ophthalmology colleagues to arrange further
assessment and follow-up.

Figure 6. Visual Loss Algorithm
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Physician CME Questions

34. Which of the following is not a symptom of NAION?
A. Visual loss
B. Eye pain
C. Optic disk swelling
D. Normal ESR

35. Which topical treatment is not effective if iris ischemia is present?
A. Beta-blocker
B. Prostaglandin agonist
C. Antiviral
D. Miotic
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36. Plateau iris predisposes to which of the following pathologic 
conditions?
A. Acute, narrow-angle closure glaucoma
B. Open-angle glaucoma
C. Central retinal artery occlusion
D. Branch retinal vein occlusion

37. Betaxolol is a preferred topical glaucoma agent due to fewer/less:
A. cardiac side effects.
B. pulmonary side effects.
C. corneal irritation.
D. cost.

38. Local intra-arterial fibrinolysis is an option for:
A. central retinal artery occlusion.
B. central retinal vein occlusion.
C. NAION.
D. None of the above

39. A pale retina is characteristic of which of the following conditions?
A. Giant cell arteritis
B. Central retinal artery occlusion
C. Central retinal vein occlusion
D. Vitreous hemorrhage

40. Which of the following is not an etiology for vitreous hemorrhage?
A. Posterior vitreous detachment
B. Retinal tears
C. Diabetic retinopathy
D. Narrow-angle closure glaucoma

41. In herpes zoster, if the nasociliary nerve branch is involved, lesions
will be seen where?
A. Eyebrow
B. Eyelid
C. Tip of nose
D. Forehead

42. Which therapeutic treatment is not appropriate for herpes zoster
ophthalmicus?
A. Valacyclovir 
B. Famcyclovir
C. Ribaviron
D. Acyclovir

43. “Ocular angina” is a symptom of which of the following 
conditions?
A. NIAON
B. Ocular ischemic syndrome
C. Vitreous detachment
D. Zoster iritis

44. Light-induced amaurosis is a consequence of:
A. delayed retinal recovery secondary to inadequate blood 

supply.
B. cholesterol plaque.
C. retinal venous congestion and sludging.
D. accumulation of giant cells within ophthalmic vessels.

45. Anterior ION can be identified by which of the following physical
exam findings?
A. Pale retina
B. Cotton wool spots
C. Optic disk swelling
D. “Boxcarring”

46. Giant cell arteritis does not typically present with:
A. palpable temple artery.
B. polymyalgia rheumatica.
C. tremor.
D. jaw claudication.
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