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TM

(brinzolamide/brimonidine 
tartrate ophthalmic suspension) 
1%/0.2%

ONE BOTTLE. MANY POSSIBILITIES.

For the treatment of elevated IOP

UNLOCK TREATMENT POSSIBILITIES

SIMBRINZA™ Suspension provided additional 

1-3 mm Hg IOP lowering compared to 

the individual components1

■    IOP measured at 8 AM, 10 AM, 3 PM, and 5 PM 
was reduced by 21-35% at Month 32-4

■    Effi cacy proven in two pivotal Phase 3 randomized, 
multicenter, double-masked, parallel-group, 3-month, 
3-arm, contribution-of-elements studies2,3 

■    The most frequently reported adverse reactions (3-7%) 
in a six month clinical trial were eye irritation, eye allergy, 
conjunctivitis, blurred vision, dysgeusia (bad taste), 
conjunctivitis allergic, eye pruritus, and dry mouth5 

■    Only available beta-blocker-free fi xed combination2,3

Learn more at myalcon.com/simbrinza

References: 1. SIMBRINZA™ Suspension Package Insert. 2. Katz G, DuBiner H, 
Samples J, et al. Three-month randomized trial of fi xed-combination brinzolamide, 1%, 
and brimonidine, 0.2% [published online ahead of print April 11, 2013]. JAMA Ophthalmol. 
doi:10.1001/jamaophthalmol.2013.188. 3. Nguyen QH, McMenemy MG, Realini T, 
et al. Phase 3 randomized 3-month trial with an ongoing 3-month safety extension 
of fi xed-combination brinzolamide 1%/brimonidine 0.2%. J Ocul Pharmacol Ther. 
2013;29(3):
290-297. 4. Data on fi le, 2013. 5. Whitson JT, Realini T, Nguyen QH, McMenemy MG, 
Goode SM. Six-month results from a Phase III randomized trial of fi xed-combination 
brinzolamide 1% + brimonidine 0.2% versus brinzolamide or brimonidine monotherapy in 
glaucoma or ocular hypertension. Clin Ophthalmol. 2013;7:1053-1060.

INDICATIONS AND USAGE 

SIMBRINZA™ (brinzolamide/brimonidine tartrate ophthalmic suspension) 
1%/0.2% is a fi xed combination indicated in the reduction of elevated 
intraocular pressure (IOP) in patients with open-angle glaucoma or 
ocular hypertension. 
Dosage and Administration
The recommended dose is one drop of SIMBRINZA™ Suspension 
in the affected eye(s) three times daily. Shake well before use. 
SIMBRINZA™ Suspension may be used concomitantly with other topical 
ophthalmic drug products to lower intraocular pressure. If more than one 
topical ophthalmic drug is being used, the drugs should be administered 
at least fi ve (5) minutes apart.
IMPORTANT SAFETY INFORMATION

Contraindications
SIMBRINZA™ Suspension is contraindicated in patients who are 
hypersensitive to any component of this product and neonates and 
infants under the age of 2 years.
Warnings and Precautions
Sulfonamide Hypersensitivity Reactions —Brinzolamide is a sulfonamide, 
and although administered topically, is absorbed systemically. Sulfonamide 
attributable adverse reactions may occur. Fatalities have occurred due 
to severe reactions to sulfonamides. Sensitization may recur when a 
sulfonamide is readministered irrespective of the route of administration. 
If signs of serious reactions or hypersensitivity occur, discontinue the use 
of this preparation.
Corneal Endothelium—There is an increased potential for developing 
corneal edema in patients with low endothelial cell counts. 

Severe Hepatic or Renal Impairment (CrCl <30 mL/min)—SIMBRINZA™ 
Suspension has not been specifi cally studied in these patients and 
is not recommended. 
Adverse Reactions 
In two clinical trials of 3 months’ duration with SIMBRINZA™ Suspension, 
the most frequent reactions associated with its use occurring in 
approximately 3-5% of patients in descending order of incidence included: 
blurred vision, eye irritation, dysgeusia (bad taste), dry mouth, and eye allergy. 
Adverse reaction rates with SIMBRINZA™ Suspension were comparable to 
those of the individual components. Treatment discontinuation, mainly due to 
adverse reactions, was reported in 11% of SIMBRINZA™ Suspension patients.  
Drug Interactions—Consider the following when prescribing 
SIMBRINZA™ Suspension:
Concomitant administration with oral carbonic anhydrase inhibitors is not 
recommended due to the potential additive effect. Use with high-dose 
salicylate may result in acid-base and electrolyte alterations. Use with 
CNS depressants may result in an additive or potentiating effect. Use with 
antihypertensives/cardiac glycosides may result in additive or potentiating 
effect on lowering blood pressure. Use with tricyclic antidepressants may 
blunt the hypotensive effect of systemic clonidine and it is unknown if use 
with this class of drugs interferes with IOP lowering. Use with monoamine 
oxidase inhibitors may result in increased hypotension. 
For additional information about SIMBRINZA™ Suspension, 
please see Brief Summary of full Prescribing Information on 
adjacent page. 

HOD0614_Alcon Simbrinza.indd   1 5/29/14   1:09 PM



Give your glaucoma patients the help they need.

For more information go to professional.openingsprogram.com

Reminders • Education • Personalized plans • Hands-on tools • Savings

It can be diffi  cult to know who among your patients will follow your prescribing instructions 
and who won’t. That’s why there’s the OPENINGS™ Patient Support Program from Alcon — 
a proven partnership in patient support.

Proven to impact refi ll persistency 1*
A recently concluded survey demonstrated that patients enrolled in the OPENINGS™ Program 
who used the savings card fi lled an average of two additional prescriptions compared to those 
not enrolled in the program. Those who enrolled but did not use the savings card or may 
not have used it because they participate in a government-funded savings program, fi lled an 
average of one additional prescription a year. In light of this, make the OPENINGS™ Program 
part of your patient care plan.

A TRUE PARTNER IN PROVIDING GLAUCOMA PATIENT SUPPORT

You’ve diagnosed your patient, provided 
advice and presented a treatment plan. 

But what happens when he or 
she goes home? 

© 2013 Novartis     7/13     MG13318JAD

References: 1. Cognizant - OPENINGS™ Program Consumer Survey, September 2012.
* Online quantitative survey with patients currently using active ingredient The Test group 

consisted of 220 patients enrolled in the OPENINGS™ Program while the Control group 
included 151 patients not enrolled in the OPENINGS™ Program and not using the Alcon 

Savings Card. Statistical testing was performed at the 95% Confi dence Interval.

Patient Support Program from Alcon

™
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BRIEF SUMMARY OF PRESCRIBING INFORMATION 

INDICATIONS AND USAGE

SIMBRINZA™ (brinzolamide/brimonidine tartrate ophthalmic 
suspension) 1%/0.2% is a fixed combination of a carbonic anhydrase 
inhibitor and an alpha 2 adrenergic receptor agonist indicated for 
the reduction of elevated intraocular pressure (IOP) in patients with 
open-angle glaucoma or ocular hypertension. 

DOSAGE AND ADMINISTRATION 

The recommended dose is one drop of SIMBRINZA™ Suspension 
in the affected eye(s) three times daily. Shake well before use. SIM-
BRINZA™ Suspension may be used concomitantly with other topical 
ophthalmic drug products to lower intraocular pressure. If more 
than one topical ophthalmic drug is being used, the drugs should be 
administered at least five (5) minutes apart.

DOSAGE FORMS AND STRENGTHS 

Suspension containing 10 mg/mL brinzolamide and 2 mg/mL 
brimonidine tartrate. 

CONTRAINDICATIONS 

Hypersensitivity - SIMBRINZA™ Suspension is contraindicated in 
patients who are hypersensitive to any component of this product. 

Neonates and Infants (under the age of 2 years) - SIMBRINZA™ 
Suspension is contraindicated in neonates and infants (under the age 
of 2 years) see Use in Specific Populations 

WARNINGS AND PRECAUTIONS 

Sulfonamide Hypersensitivity Reactions - SIMBRINZA™ 
Suspension contains brinzolamide, a sulfonamide, and although 
administered topically is absorbed systemically. Therefore, the same 
types of adverse reactions that are attributable to sulfonamides 
may occur with topical administration of SIMBRINZA™ Suspension. 
Fatalities have occurred due to severe reactions to sulfonamides 
including Stevens-Johnson syndrome, toxic epidermal necrolysis, 
fulminant hepatic necrosis, agranulocytosis, aplastic anemia, and 
other blood dyscrasias. Sensitization may recur when a sulfonamide 
is re-administered irrespective of the route of administration. If signs 
of serious reactions or hypersensitivity occur, discontinue the use of 
this preparation [see Patient Counseling Information] 

Corneal Endothelium - Carbonic anhydrase activity has been 
observed in both the cytoplasm and around the plasma membranes 
of the corneal endothelium. There is an increased potential for de-
veloping corneal edema in patients with low endothelial cell counts. 
Caution should be used when prescribing SIMBRINZA™ Suspension 
to this group of patients.

Severe Renal Impairment - SIMBRINZA™ Suspension has not been 
specifically studied in patients with severe renal impairment (CrCl 
< 30 mL/min).  Since brinzolamide and its metabolite are excreted 
predominantly by the kidney, SIMBRINZA™ Suspension is not recom-
mended in such patients.

Acute Angle-Closure Glaucoma - The management of patients with 
acute angle-closure glaucoma requires therapeutic interventions in 
addition to ocular hypotensive agents. SIMBRINZA™ Suspension has 
not been studied in patients with acute angle-closure glaucoma.

Contact Lens Wear - The preservative in SIMBRINZA™, benzalkoni-
um chloride, may be absorbed by soft contact lenses. Contact lenses 
should be removed during instillation of SIMBRINZA™ Suspension 
but may be reinserted 15 minutes after instillation [see Patient 
Counseling Information].

Severe Cardiovascular Disease - Brimonidine tartrate, a component 
of SIMBRINZATM Suspension, has a less than 5% mean decrease in 
blood pressure 2 hours after dosing in clinical studies; caution should 
be exercised in treating patients with severe cardiovascular disease. 

Severe Hepatic Impairment - Because brimonidine tartrate, a 
component of SIMBRINZA™ Suspension, has not been studied in 
patients with hepatic impairment, caution should be exercised in 
such patients.

Potentiation of Vascular Insufficiency - Brimonidine tartrate, a 
component of SIMBRINZATM Suspension, may potentiate syndromes 
associated with vascular insufficiency. SIMBRINZA™ Suspension 
should be used with caution in patients with depression, cerebral or 
coronary insufficiency, Raynaud’s phenomenon, orthostatic hypoten-
sion, or thromboangitis obliterans.

Contamination of Topical Ophthalmic Products After Use - There 
have been reports of bacterial keratitis associated with the use 
of multiple-dose containers of topical ophthalmic products. These 
containers have been inadvertently contaminated by patients who, in 
most cases, had a concurrent corneal disease or a disruption of the 
ocular epithelial surface [see Patient Counseling Information].

ADVERSE REACTIONS 

Clinical Studies Experience - Because clinical studies are conduct-
ed under widely varying conditions, adverse reaction rates observed 
in the clinical studies of a drug cannot be directly compared to the 
rates in the clinical studies of another drug and may not reflect the 
rates observed in practice.

SIMBRINZA™ Suspension - In two clinical trials of 3 months 
duration 435 patients were treated with SIMBRINZA™ Suspension, 
and 915 were treated with the two individual components. The most 
frequently reported adverse reactions in patients treated with SIM-
BRINZA™ Suspension occurring in approximately 3 to 5% of patients 
in descending order of incidence were blurred vision, eye irritation, 
dysgeusia (bad taste), dry mouth, and eye allergy. Rates of adverse 
reactions reported with the individual components were comparable. 
Treatment discontinuation, mainly due to adverse reactions, was 
reported in 11% of SIMBRINZA™ Suspension  patients.  

Other adverse reactions that have been reported with the individual 
components during clinical trials are listed below.

Brinzolamide 1% - In clinical studies of brinzolamide ophthalmic 
suspension 1%, the most frequently reported adverse reactions 
reported in 5 to 10% of patients were blurred vision and bitter, 
sour or unusual taste. Adverse reactions occurring in 1 to 5% of 
patients were blepharitis, dermatitis, dry eye, foreign body sensation, 
headache, hyperemia, ocular discharge, ocular discomfort, ocular 
keratitis, ocular pain, ocular pruritus and rhinitis.

The following adverse reactions were reported at an incidence 
below 1%: allergic reactions, alopecia, chest pain, conjunctivitis, 
diarrhea, diplopia, dizziness, dry mouth, dyspnea, dyspepsia, eye 
fatigue, hypertonia, keratoconjunctivitis, keratopathy, kidney pain, 
lid margin crusting or sticky sensation, nausea, pharyngitis, tearing 
and urticaria.

Brimonidine Tartrate 0.2% - In clinical studies of brimonidine 
tartrate 0.2%, adverse reactions occurring in approximately 10 to 
30% of the subjects, in descending order of incidence, included oral 
dryness, ocular hyperemia, burning and stinging, headache, blurring, 
foreign body sensation, fatigue/drowsiness, conjunctival follicles, 
ocular allergic reactions, and ocular pruritus.

Reactions occurring in approximately 3 to 9% of the subjects, in 
descending order included corneal staining/erosion, photophobia, 
eyelid erythema, ocular ache/pain, ocular dryness, tearing, upper 
respiratory symptoms, eyelid edema, conjunctival edema, dizziness, 
blepharitis, ocular irritation, gastrointestinal symptoms, asthenia, 
conjunctival blanching, abnormal vision and muscular pain.

The following adverse reactions were reported in less than 3% of 
the patients: lid crusting, conjunctival hemorrhage, abnormal taste, 
insomnia, conjunctival discharge, depression, hypertension, anxiety, 
palpitations/arrhythmias, nasal dryness and syncope.

Postmarketing Experience - The following reactions have 
been identified during postmarketing use of brimonidine tartrate 
ophthalmic solutions in clinical practice. Because they are reported 
voluntarily from a population of unknown size, estimates of frequency 
cannot be made. The reactions, which have been chosen for 
inclusion due to either their seriousness, frequency of reporting, 
possible causal connection to brimonidine tartrate ophthalmic 
solutions, or a combination of these factors, include: bradycardia, 
hypersensitivity, iritis, keratoconjunctivitis sicca, miosis, nausea, skin 
reactions (including erythema, eyelid pruritus, rash, and vasodilation), 
and tachycardia. 

Apnea, bradycardia, coma, hypotension, hypothermia, hypotonia, 
lethargy, pallor, respiratory depression, and somnolence have 
been reported in infants receiving brimonidine tartrate ophthalmic 
solutions [see Contraindications].

DRUG INTERACTIONS 

Oral Carbonic Anhydrase Inhibitors - There is a potential for an 
additive effect on the known systemic effects of carbonic anhydrase 
inhibition in patients receiving an oral carbonic anhydrase inhibitor 
and brinzolamide ophthalmic suspension 1%, a component of 
SIMBRINZA™ Suspension. The concomitant administration of 
SIMBRINZA™ Suspension and oral carbonic anhydrase inhibitors is 
not recommended.

High-Dose Salicylate Therapy - Carbonic anhydrase inhibitors 
may produce acid-base and electrolyte alterations. These alterations 
were not reported in the clinical trials with brinzolamide ophthalmic 
suspension 1%. However, in patients treated with oral carbonic 
anhydrase inhibitors, rare instances of acid-base alterations have 
occurred with high-dose salicylate therapy. Therefore, the potential 
for such drug interactions should be considered in patients receiving 
SIMBRINZA™ Suspension.

CNS Depressants - Although specific drug interaction studies have 
not been conducted with SIMBRINZA™, the possibility of an additive 
or potentiating effect with CNS depressants (alcohol, opiates, barbitu-
rates, sedatives, or anesthetics) should be considered.

Antihypertensives/Cardiac Glycosides - Because brimonidine tar-
trate, a component of SIMBRINZA™ Suspension, may reduce blood 
pressure, caution in using drugs such as antihypertensives and/or 
cardiac glycosides with SIMBRINZA™ Suspension is advised.

Tricyclic Antidepressants - Tricyclic antidepressants have been 
reported to blunt the hypotensive effect of systemic clonidine. It is not 
known whether the concurrent use of these agents with SIMBRINZA™ 
Suspension in humans can lead to resulting interference with the 
IOP lowering effect. Caution is advised in patients taking tricyclic 
antidepressants which can affect the metabolism and uptake of 
circulating amines.

Monoamine Oxidase Inhibitors - Monoamine oxidase (MAO) inhib-
itors may theoretically interfere with the metabolism of brimonidine 
tartrate and potentially result in an increased systemic side-effect 
such as hypotension. Caution is advised in patients taking MAO 
inhibitors which can affect the metabolism and uptake of circulating 
amines. 

USE IN SPECIFIC POPULATIONS 

Pregnancy - Pregnancy Category C: Developmental toxicity 
studies with brinzolamide in rabbits at oral doses of 1, 3, and 6 mg/
kg/day (20, 60, and 120 times the recommended human ophthalmic 
dose) produced maternal toxicity at 6 mg/kg/day and a significant 
increase in the number of fetal variations, such as accessory skull 
bones, which was only slightly higher than the historic value at 1 and 
6 mg/kg. In rats, statistically decreased body weights of fetuses from 
dams receiving oral doses of 18 mg/kg/day (180 times the recom-
mended human ophthalmic dose) during gestation were proportional 
to the reduced maternal weight gain, with no statistically significant 
effects on organ or tissue development. Increases in unossified 
sternebrae, reduced ossification of the skull, and unossified hyoid 
that occurred at 6 and 18 mg/kg were not statistically significant. No 
treatment-related malformations were seen. Following oral adminis-

tration of 14C-brinzolamide to pregnant rats, radioactivity was found 
to cross the placenta and was present in the fetal tissues and blood. 

Developmental toxicity studies performed in rats with oral doses of 
0.66 mg brimonidine base/kg revealed no evidence of harm to the 
fetus. Dosing at this level resulted in a plasma drug concentration 
approximately 100 times higher than that seen in humans at the 
recommended human ophthalmic dose. In animal studies, brimoni-
dine crossed the placenta and entered into the fetal circulation to a 
limited extent.

There are no adequate and well-controlled studies in pregnant wom-
en.  SIMBRINZA™ Suspension  should be used during pregnancy 
only if the potential benefit justifies the potential risk to the fetus.

Nursing Mothers - In a study of brinzolamide in lactating rats, 
decreases in body weight gain in offspring at an oral dose of 15 mg/
kg/day (150 times the recommended human ophthalmic dose) were 
observed during lactation. No other effects were observed. However, 
following oral administration of 14C-brinzolamide to lactating rats, 
radioactivity was found in milk at concentrations below those in the 
blood and plasma. In animal studies, brimonidine was excreted in 
breast milk.

It is not known whether brinzolamide and brimonidine tartrate are 
excreted in human milk following topical ocular administration. 
Because many drugs are excreted in human milk and because of the 
potential for serious adverse reactions in nursing infants from SIM-
BRINZA™ (brinzolamide/brimonidine tartrate ophthalmic suspension) 
1%/0.2%, a decision should be made whether to discontinue nursing 
or to discontinue the drug, taking into account the importance of the 
drug to the mother.

Pediatric Use - The individual component, brinzolamide, has been 
studied in pediatric glaucoma patients 4 weeks to 5 years of age. The 
individual component, brimonidine tartrate, has been studied in pedi-
atric patients 2 to 7 years old. Somnolence (50-83%) and decreased 
alertness was seen in patients 2 to 6 years old. SIMBRINZA™ 
Suspension is contraindicated in children under the age of 2 years 
[see Contraindications].

Geriatric Use - No overall differences in safety or effectiveness have 
been observed between elderly and adult patients.

OVERDOSAGE 

Although no human data are available, electrolyte imbalance, 
development of an acidotic state, and possible nervous system 
effects may occur following an oral overdose of brinzolamide. Serum 
electrolyte levels (particularly potassium) and blood pH levels should 
be monitored. 

Very limited information exists on accidental ingestion of brimonidine 
in adults; the only adverse event reported to date has been hypo-
tension. Symptoms of brimonidine overdose have been reported in 
neonates, infants, and children receiving brimonidine as part of med-
ical treatment of congenital glaucoma or by accidental oral ingestion. 
Treatment of an oral overdose includes supportive and symptomatic 
therapy; a patent airway should be maintained.

PATIENT COUNSELING INFORMATION 

Sulfonamide Reactions - Advise patients that if serious or unusual 
ocular or systemic reactions or signs of hypersensitivity occur, they 
should discontinue the use of the product and consult their physician.

Temporary Blurred Vision - Vision may be temporarily blurred 
following dosing with SIMBRINZA™ Suspension. Care should be 
exercised in operating machinery or driving a motor vehicle.

Effect on Ability to Drive and Use Machinery - As with other drugs 
in this class, SIMBRINZA™ Suspension may cause fatigue and/or 
drowsiness in some patients. Caution patients who engage in haz-
ardous activities of the potential for a decrease in mental alertness.

Avoiding Contamination of the Product - Instruct patients that 
ocular solutions, if handled improperly or if the tip of the dispensing 
container contacts the eye or surrounding structures, can become 
contaminated by common bacteria known to cause ocular infections. 
Serious damage to the eye and subsequent loss of vision may result 
from using contaminated solutions [see Warnings and Precau-
tions ]. Always replace the cap after using. If solution changes color 
or becomes cloudy, do not use. Do not use the product after the 
expiration date marked on the bottle.

Intercurrent Ocular Conditions - Advise patients that if they have 
ocular surgery or develop an intercurrent ocular condition (e.g., trau-
ma or infection), they should immediately seek their physician’s ad-
vice concerning the continued use of the present multidose container.

Concomitant Topical Ocular Therapy - If more than one topical 
ophthalmic drug is being used, the drugs should be administered at 
least five minutes apart.

Contact Lens Wear - The preservative in SIMBRINZA™, benzalkoni-
um chloride, may be absorbed by soft contact lenses. Contact lenses 
should be removed during instillation of SIMBRINZA™ Suspension, 
but may be reinserted 15 minutes after instillation.

©2013 Novartis
U.S. Patent No:
6,316,441

ALCON LABORATORIES, INC.

Fort Worth, Texas 76134 USA
1-800-757-9195
alcon.medinfo@alcon.com
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FROM THE AUTHORS

TO OUR COLLEAGUES

Over the years that we have written The Handbook of Ocular Disease Management, we have made many dedi-
cations. However, we have never discussed how this supplement came to be. If you ask the three of us how 
The Handbook came about, you will get three different versions and perspectives. But the story has a common 
theme, which is generally entertaining, involves perseverance, being in the right place at the right time, and 
having people behind the scenes who had a vision regarding the potential of the project and faith in a newly 
forming team. 

The flashpoint for the entire idea came when we saw the first edition of The Clinical Guide to Ophthalmic 
Drugs, by Drs. Ron Melton and Randall Thomas. Seeing this great use of the journal supplement medium, 
we sought to complement their guide with one of our own that summarized the description and etiology of 
the most frequently encountered ocular diseases, along with abbreviated management discussions. While we 
thought that this was a great idea that would be embraced by the profession, publishers were far less excited. 
Whether it was lack of obvious funding or our “unknown” status, the pitch was received and returned with a 
polite but less-than-enthusiastic response. “Don’t call us… we’ll call you,” was the common reply. Since stand-
alone monographs were rare in those days and most journals did not have formats that were conducive to the 
project, we abandoned the idea.

Several years later while wandering the exhibit floor at the SECO International meeting, we fortuitously ran 
into a then-new and young editor named Jack Persico (now Editor-in-Chief of Review of Optometry) who rec-
ognized a name on a badge, recalled the earlier pitch, introduced himself and wondered if we were still interest-
ed in doing the project. Admittedly, we had to convince ourselves that we indeed wanted to resurrect the idea. 
After some thought and debate, we decided that we would do one supplement encompassing the most common 
ocular diseases encountered in clinical practice and call it a day.

So, here we are at edition 16. Hopefully, readers find our material educational. However, few realize what 
goes into production of this supplement. Nobody sees the way we bicker about material that each of us edits out 
or material each of us tells the other to add. The way we have to prod one another from hibernation each year 
to begin another edition. The way that one will be told by the others that his work is all wrong. At one point 
or another, each of us has called it quits, with a different member of the team stepping up to mend fences. 
Unquestionably, production has gotten easier over time as we have perfected our system and our expectations of 
each other. We truly like each other, each respecting the others for the unique expertise and talents they bring 
to the table. We consider ourselves lucky that we get to do this and we hope it helps. We enjoy the process 
and thank everybody behind the curtain who takes the project from the rough draft phases to finished supple-
ment that you are holding. We want to give our sincere gratitude to Jack Persico, for without his belief and that 
chance meeting, this supplement would never have happened. —Joe, Al & Andy

Alan G. Kabat, OD, FAAO, is a professor at the Southern College of Optometry in Memphis, Tenn., where he teaches 
courses in ocular disease and clinical procedures. He is an attending physician at The Eye Center as well as Medical 
Director of TearWell Advanced Dry Eye Treatment Center. A recognized expert in the area of ocular surface disease, 
Dr. Kabat is a founding member of both the Optometric Dry Eye Society and the Ocular Surface Society of Optometry. 
He is also Associate Clinical Editor of Review of Optometry. He can be reached at (901) 252-3691 or at alan.kabat@
alankabat.com.

Andrew S. Gurwood, OD, FAAO, Dipl., is a professor of clinical sciences, an attending optometric physician in Module 
3 of the Eye Institute of the Pennsylvania College of Optometry at Salus University and a member of the clinical staff 
of Albert Einstein Medical Center Department of Ophthalmology. He is a Founding member of the Optometric Retina 
Society and a member of the Optometric Glaucoma Society. Dr. Gurwood has lectured and published nationally and 
internationally on a wide range of subjects in ocular disease. He can be reached at agurwood@salus.edu.

Joseph W. Sowka, OD, FAAO, Dipl., is a professor of optometry, program supervisor of the Primary Care with Emphasis 
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EYELID MYOKYMIA

Signs and Symptoms
The word myokymia is derived from 

the Greek words myo, meaning muscle, 
and kyma, meaning wave. It is defined 
by complex, involuntary, repetitive elec-
trical discharges involving any muscle 
within the body.1 With respect to the 
eye, it is known to primarily affect two 
structures: the eyelid and the superior 
oblique muscle.1-3 Patients with supe-
rior oblique myokymia present with a 
vertical jerk nystagmus, oscillopsia (the 
perception that the world is moving) 
and transient diplopia.3-6 In contrast, 
patients with myokymia of the eye-
lid present with a chief complaint of 
intermittent “oscillating,” “vibrating,” 
“flickering,” “quivering” or “twitching” 
eyelid.3

Eyelid myokymia is the result of 
repetitive bursts of electrical discharge 
that stimulate the Muscle of Müller 
and the ciliary portion of the orbicularis 
oculi.1,7 While most patients perceive 
the unexpected quivering as an annoy-
ance, the spasms are not painful, nor 
are they so exaggerated that an observer 
could identify an episode without being 
within a three-foot distance, directly 
looking at the affected area. In con-
trast, benign essential blepharospasm 
is a disorder involving involuntary and 
sustained contractions of the muscles 
around the eyes, often with forced clo-
sure.

Myokymia occurs cyclically and 
seems to arise at times of increased 
stress. Patients may be aware or unaware 
of their body’s emotional fluctuations, 
physical fatigue or illness. The episodes 
may also be connected to increased 
sympathetic tone, which can be vol-
untarily or unknowingly altered by 
cigarette smoking (nicotine), caffein-
ated drinks (coffee, tea, sports drinks, 
and energy-boosting supplements or 
drinks) and some medicines.8 The epi-
sodes are transient, lasting from one to 

10 minutes, and can occur just once or 
multiple times during the day for weeks 
to months. During normal physical 
and emotional periods, the episodes 
cease and the phenomenon moves into 
“hibernation,” often recurring during or 
following a trigger.2

Pathophysiology
Traditionally, involuntary spastic 

twitching of muscles has been attribut-
able to either (1) tissues recovering from 
injury, (2) demyelinating disease and 
neural response to compression, or (3) 
irritation.1,3,6,9 In a study that examined 
acute unilateral facial paralysis, transient 
long-lasting motor dysfunction featuring 
disorders of voluntary and involuntary 
movement was observed.10 It seems 
that, after an injury, some patients 
exhibit an increase in their spontaneous 
blink rate as well as a sustained low-
level contraction of the muscles of the 
non-paralyzed side.9,10 This occasionally 
leads to full blepharospasm.10 The find-
ing was hypothesized by the authors to 
be due to increased excitability of the 
facial motor neurons and brainstem 
interneurons mediating reflexes.9,10

As one recognized mechanism of 
occurrence, full-blown “postparalytic 
facial syndrome” has been described as 
levels of muscular synkinesis (muscles 
responding together), myokymia and 
unwanted hemifacial contractions 
accompanying normal facial move-
ments.9,10 Pathophysiological mecha-
nisms include abnormal axonal branch-
ing after injury with aberrant axonal 
regeneration and enhanced motor neu-
ronal excitability.9,10

Myokymia of the eyelid is generally 
considered to be a benign, self-limiting 
disorder, with no relation to injury or 
paralysis.2 In a study of 15 patients with 
a diagnosis of isolated eyelid myoky-
mia where the patients had at least 12 
months of follow-up, all patients whose 
symptoms began as unilateral, weekly 
or biweekly intermittent eyelid spasms 

with progression to daily spasms over 
several months demonstrated no mani-
festation of serious neurologic disease.2

Thirteen of the 15 patients (86.7%) 
underwent neuroimaging and no abnor-
malities were found; in this group of 
13 patients, the myokymia resolved 
spontaneously in four individuals, with 
eight of the remaining nine opting to be 
treated with botulinum toxin injection 
at regular intervals. Most patients who 
elected to receive injections reported 
improvement. 

Recently, several reports have sug-
gested that eyelid myokymia may, in 
very rare instances, be a presenting sign 
of multiple sclerosis.7,8 The described 
patients were young and seemingly 
healthy individuals with no relevant 
medical history or known drug use. In 
one case, the eyelid myokymia gave way 
after several weeks to facial myokymia 
involving the ipsilateral brow and cheek; 
in another, the eyelid twitching persist-
ed and became continuous, prompting 
neuroradiologic investigation. In both 
instances, periventricular white mat-
ter lesions were noted on MRI of the 
brain.7,8

Management
Patients who pose the question in 

passing, “Why does my eyelid twitch 
sometimes?” are most likely experienc-
ing benign eyelid myokymia. The diag-
nosis can be solidified by confirming the 
presence of these classic clinical features 
in their history if they are described as: 
(1) episodic, (2) limited to the eyelid, (3) 
painless, (4) not affecting visual func-
tion, (5) intermittent throughout the 
day, (6) cyclical and (7) repeatable, in 
that the symptoms have occurred previ-
ously and that recurrences may happen 
when stress levels increase. 

Patients should be educated that the 
condition has a name, and should be 
reassured that in almost all instances 
it is benign. They should be counseled 
regarding signs that would indicate the 

EYELIDS AND ADNEXA
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need for additional testing or consulta-
tion, such as persistence, worsening 
or involvement of other facial muscle 
groups. Since increased sympathetic 
tone, worsened from exogenous sources, 
can exaggerate or even instigate the 
problem, patients should be reminded 
that during stressful situations they 
often consciously or unconsciously 
increase energy drink, coffee, soda pop, 
tea and nicotine consumption, which 
can exacerbate the phenomenon. If a 
new medication has recently been intro-
duced, it should be investigated for side 
effects.

Treatment for eyelid myokymia typi-
cally consists of behavior modification 
in the form of stress reduction, elimina-
tion of nicotine and/or caffeine, and 
rest. Direct forms of intervention may 
include discontinuation of provoking 
medications (where feasible), use of cold 
compresses or consumption of tonic 
water with quinine (based on anecdotal 
reports). In more severe or intolerable 
cases, pharmacologic intervention may 
be attempted with topical beta blockers, 
anticonvulsants such as carbamazepine 
(100mg to 200mg PO BID-QID) or 
gabapentin (100mg PO BID building to 
300mg to 600mg per day), or local eye-
lid injections of botulinum toxin.2,3,6,10 

Clinical Pearls
•  Chronic isolated eyelid myokymia 

is generally considered a benign condi-
tion. It tends not to progress to other 
facial muscles, nor to evolve into other 
facial movements or disorders. When 
these complications occur, the practi-
tioner needs to be suspicious for more 
significant systemic disorders such as 
multiple sclerosis or neoplastic disease.

•  Excessive benign eyelid myokymia 
responds well to botulinum toxin injec-
tion. 

•  Isolated eyelid myokymia is rarely 
associated with other neurologic dis-
ease. However, eyelid twitching can be 
a localized manifestation of underlying 

brainstem disease, making cases of per-
sistent myokymia a diagnosis of exclu-
sion. 

•  Postparalytic facial dysfunction may 
occur following idiopathic facial nerve 
palsy (Bell’s palsy) and seems to be the 
result of increased background muscle 
activity and enhanced motor neuron 
recruitment.11
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DACRYOADENITIS

Signs and Symptoms
Patients with dacryoadenitis may 

be highly symptomatic or only mildly 
distracted by their cosmetic appearance, 
depending upon the underlying etiol-
ogy and clinical course. By definition, 
dacryoadenitis represents an inflamma-
tory enlargement of the lacrimal gland, 
either due to infection or infiltration 
in response to the presence of systemic 
disease.1,2 

In acute cases, patients will present 
with unilateral pain or discomfort in 
the region of the eye and orbit. Focal 
swelling and tenderness of the temporal 
aspect of the upper eyelid is character-

istic, as is hyperemia and swelling of 
the superotemporal bulbar conjunctiva 
overlying the lacrimal gland. In rare 
cases, mucopurulent discharge may be 
seen in the involved eye.3 Patient his-
tory may include recent or concurrent 
fever, lymphadenopathy, malaise and/or 
upper respiratory infection.3,4 In severe 
instances, the inflamed gland may cause 
proptotic displacement of the globe, 
inducing diplopia.1,5

In cases of chronic dacryoadenitis, 
patients are typically less symptomatic, 
reporting only a mild “fullness” of the 
lid and perhaps slight tenderness to the 
touch. In general, these patients are 
more concerned about their apparent 
lid swelling. Seemingly unrelated in 
the patient’s mind, there may also be 
secondary dry eye complaints, including 
burning, scratchiness or a gritty sensa-
tion.6 The history most often conveys 
a gradual onset of the condition over 
weeks or months. 

Chronic cases tend to be bilateral, 
with nonerythematous inflammation 
of the lacrimal gland seen upon inspec-
tion. A firm, non-tender enlargement of 
the lacrimal gland may be noted upon 
lid eversion and palpation. In rare or 
untreated cases that linger, local ocular 
effects such as anterior uveitis are possi-
ble, complete with the full complement 
of circumlimbal flush, along with cells 
and flare in the anterior chamber.
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Dacryoadenitis—note the characteristic 
S-shaped swelling of the upper lid.
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Pathophysiology
The etiology of dacryoadenitis varies 

widely and depends largely on the pre-
sentation. In general, acute cases tend 
to be infectious in nature, while chron-
ic cases are more indicative of autoim-
mune disease.2 Sources of infection 
may be derived from a broad range of 
microbes, including viruses, bacteria, 
fungi and parasitic organisms.1,2,7 

Viral pathogens appear to be 
the most common cause of infec-
tious dacryoadenitis; rubulavirus 
(mumps), Epstein-Barr virus (infec-
tious mononucleosis), herpes simplex, 
herpes zoster, cytomegalovirus and 
rarely human immunodeficiency virus 
have all been implicated as poten-
tial causes.2,6-10 Bacterial etiologies 
of acute dacryoadenitis include the 
ubiquitous Staphylococcus, Streptococcus 
and Haemophilus species, but can also 
involve the less common Neisseria, 
Moraxella and Pseudomonas.2,6,7 In 
some cases, these infections have been 
known to follow ocular trauma.2

Disseminated systemic infection 
can also manifest as acute dacryoad-
enitis; these cases are somewhat rare, 
however, and may be complicated by 
their potential to present in a bilateral 
fashion. Implicated organisms include 
Chlamydia, Brucella, Mycobacterium 
(tuberculosis), Treponema (syphilis) 
and Borrelia (Lyme disease).6,7,10-12

In cases of chronic dacryoadeni-
tis, the underlying cause is typically 
an infiltrative autoimmune disease, 
such as sarcoidosis, granulomatosis 
with polyangiitis (formerly known 
as Wegener's granulomatosis), thy-
roid disease, Sjögren’s syndrome, 
inflammatory bowel disease or 
Immunoglobulin G4-related disease 
(IgG4-RD).1,3,13-17 Accumulation of 
granulomatous tissue, lymphocytes, 
plasma cells and edema in the lacrimal 
glands may be seen in these various 
disorders, leading to the clinical diag-
nosis. 

Management
The initial step in any case of sus-

pected dacryoadenitis is careful consid-
eration of the differential diagnosis, in 
an attempt to establish an underlying 
etiology. Dacryoadenitis needs first to 
be differentiated from other infiltra-
tive disorders of the orbit, such as 
idiopathic orbital inflammatory disease 
(also known as orbital inflammatory 
pseudotumor) and malignant neoplasia 
of the lacrimal gland or orbital tissue. 
The preferred technique for such test-
ing involves T1-weighted enhanced 
magnetic resonance imaging (MRI), 
both with and without contrast, of the 
involved orbit.18 Beyond orbital imag-
ing, surgical biopsy is often helpful in 
further differentiating these presenta-
tions.19 Fine-needle aspiration cytology 
is an alternative technique for identify-
ing the underlying cause in chronic 
inflammation of the ocular adnexa.20 

In cases of acute infectious dacryoad-
enitis, treatment will depend upon the 
specific organism. Culture and staining 
of any discharge may help to identify 
bacterial and/or fungal pathogens, while 
hematology, serology and additional 
radiographic studies are indicated in 
suspected cases of systemic infection 
(e.g., syphilis, tuberculosis, etc.). Specific 
tests will depend on patient demograph-
ics, history and other presenting signs, 
and may include such investigations as 
a complete blood count (CBC) with 
platelets and differential, fluorescent 
treponemal antibody absorption test 

(FTA-Abs), rapid plasma reagin (RPR), 
purified protein derivative (PPD), Lyme 
titer and chest X-ray. 

Viral etiologies such as mumps 
or Epstein-Barr virus are often self-
limiting, and warrant no specific action 
other than relative isolation, rest and 
supportive therapy; this may involve 
cold compresses to the involved area 
and oral nonsteroidal anti-inflammatory 
agents to mitigate inflammation and 
discomfort (e.g., naproxen sodium 
250mg to 500mg PO BID). For cases 
of bacterial infection, a course of broad-
spectrum antibiotics is warranted; com-
mon choices include cephalexin 500mg 
QID or amoxicillin 250mg to 500mg 
PO TID. In cases of systemic infection 
such as syphilis, chlamydia, tuberculosis 
or Lyme disease, it is recommended that 
the patient be comanaged with an infec-
tious disease specialist.

Cases of chronic dacryoadenitis may 
warrant more extensive testing, particu-
larly in those cases where no established 
diagnosis exists at the time of presenta-
tion. Testing for these patients should 
include such hematologic and serologic 
investigations as a CBC with platelets 
and differential, Westergren erythrocyte 
sedimentation rate (ESR), C-reactive 
protein (CRP), angiotensin convert-
ing enzyme (ACE), human leukocyte 
antigen typing (HLA-B27), antinuclear 
antibody (ANA) and antineutrophil 
cytoplasmic antibodies (ANCA). A 
thyroid panel—encompassing thyroid 
stimulating hormone (TSH), T4, Free 
T4 and Free T3—may be ordered if 
additional signs and symptoms suggest 
such an etiology. 

Likewise, testing for Sjögren’s syn-
drome may be performed in cases that 
are suggestive of that particular disease; 
historically, this has consisted of non-
specific serologic testing for inflamma-
tion in addition to specific antinuclear 
antibodies, most notably anti-Ro and 
anti-La.21 Recently, however, a new 
point-of-care test for Sjögren’s became 

Swollen lacrimal gland seen with eyelid 
retraction in dacryoadenitis.
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available in the United States. Called 
Sjö (Nicox), it uses blood sampled from 
a simple finger stick rather than veni-
puncture, which is collected on a paper 
card; the dried blood is evaluated by a 
central laboratory for a total of seven 
biomarkers, including ANA, anti-Ro, 
anti-La, rheumatoid factor, salivary 
gland protein-1, carbonic anhydrase-6 
and parotid secretory protein.22

Treatment for chronic dacryoadenitis 
typically involves a course of systemic 
corticosteroids with a slow taper, espe-
cially when associated with conditions 
like sarcoidosis, granulomatosis with 
polyangiitis or IgG4-RD. Of course, 
therapy is dependent upon the unique 
disease and its relative severity. 

It is important to remember that 
chronic dacryoadenitis is merely a sign 
of a more widespread condition, which 
is often best managed by a rheumatolo-
gist, endocrinologist or infectious dis-
ease specialist. 

Treatment of associated ocular 
inflammation such as anterior uveitis is 
best accomplished through the use of 
a topical cycloplegic agent and topical 
corticosteroids, dosed consistently with 
the level of inflammation.

Clinical Pearls
• The diagnosis of dacryoadenitis is 

made principally by symptomatology 
and observation. 

• There are myriad conditions (thy-
roid orbitopathy, myositis, orbital cel-
lulitis and tumors of the orbit) that can 
induce inflammation and injection of 
the conjunctiva, produce proptosis and 
or limit ocular motility. All deserve con-
sideration at the onset. 

• Other entities that mimic dacryo-
adenitis are prolapsed orbital fat (der-
molipoma) and dislocation of a healthy 
lacrimal gland. 

• Untreated dacryoadenitis can prog-
ress to involve collateral tissue, resulting 
in preseptal cellulitis, orbital cellulitis 
and/or orbital mucocele. 

• Pleomorphic adenoma represents 
25% of all lacrimal gland mass lesions 
occurring most commonly between 
the second and fifth decades of life.1

Adenoid cystic carcinoma is another 
common lacrimal gland tumor.1
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SQUAMOUS CELL 
CARCINOMA

Signs and Symptoms
Squamous cell carcinoma (SCC) is 

the second most common malignant 
neoplasm of the eyelid (after basal cell 
carcinoma), accounting for 5% to 10% 
of all eyelid neoplasms in the United 
States.1-3 SCC is most often encoun-
tered in fair-skinned individuals over 
60 years of age, particularly those who 
have a history of chronic or excessive 
sun exposure.2-5 Studies have identified 
a nutritional risk factor for SCC devel-
opment as well; diets rich in fats (e.g., 
cream and whole-milk dairy products) 
are associated with a higher incidence of 
SCC, whereas high intake of leafy green 
vegetables appears to be protective for 
SCC.6,7

Although there is no “classic” pre-
sentation, patients often demonstrate 
a roughened, scaly patch of tissue; 
the area is typically red, elevated and 
nodular, with crusted and/or bloody 
margins. Often, patients will describe 
the lesion as “a scab that will not heal.” 
Other signs that may be associated with 
SCC include a history of rapid growth, 
asymmetrical shape, telangiectatic ves-
sels, and focal loss of lashes (madarosis). 
Periocular carcinomas tend to occur 
most frequently on the lower lid or lid 
margin, followed by the medial canthus 
and upper lid or lateral canthus.1,4,5
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Squamous cell carcinoma of the face, just 
below the right eye.
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Patients with SCC are rarely symp-
tomatic beyond cosmetic concerns 
when the lesions present in their earliest 
stages (local to the epidermis). When 
the lesions invade tissue or occur in 
tissues with mucous membranes such 
as the conjunctiva or caruncle, unlike 
basal cell carcinoma, they can present as 
painful masses.8 As the lesions acquire 
depth, they have the capability of invad-
ing deeply into tissues or transferring 
into other body cavities by growing 
along nerves (perineural invasion).9,10 
This often leads to malfunction of the 
affected nerve, causing pain or numb-
ness along its distribution.9,10 Acuity is 
not affected unless the lesion is so large 
it obscures the visual axis.

Pathophysiology
Squamous cell carcinoma is a poten-

tially invasive tumor derived from 
surface epithelium. In the early stages, 
normal epithelial cells are replaced by 
atypical squamous cells throughout the 
epidermis, resulting in a loss of normal 
maturation. This stage is sometimes 
referred to as squamous cell carcinoma-in-
situ. Continued growth along with the 
production of matrix metalloprotein-
ases and other factors can bring about 
disruption of the basement membrane 
and subsequent tumor spread into the 
underlying dermis; when this occurs, 
the lesion is referred to as invasive squa-
mous cell carcinoma.11 

While no single causative agent for 
the development of SCC has been 
identified, it is clear that ultraviolet 
radiation is a substantial risk factor and 
demonstrates a distinct association with 
this disease.2,11-13 This is supported by 
the finding that the majority of ocu-
lar squamous cell tumors arise on the 
lower lid margin and medial canthus, 
the two periocular areas most suscep-
tible to sunlight exposure. Additional 
risk factors may include exposure to 
arsenic, hydrocarbons, radiation or 
immunosuppressive drugs.2,11

Like other malignant forms of skin 
cancer, invasive squamous cell carcino-
ma possesses the capacity for both local 
invasion with destruction of normal 
periocular architecture, as well as lym-
phatic, hematogenous and neurotropic 
spread—a process referred to clinically 
as metastasis.14

Management
The preferred management of virtu-

ally all malignant periocular lesions 
involves surgery. While radiation ther-
apy, chemotherapy or cryotherapy may 
achieve some success, the potential 
for complications combined with high 
recurrence rates make these options 
less desirable. Typically, nonsurgical 
treatment modalities are employed 
only when the patient refuses surgi-
cal intervention or when a procedure 
is considered intolerable due to other 
health concerns.

When SCC excision is performed, 
wide margin excision is recommended 
with histological confirmation of the 
surgical margins.15 In one study pub-
lished in 2006, researchers created a 
5mm margin beyond the clinically 
identifiable borders of the lesion; how-
ever, the authors acknowledge that “the 
actual tumor edge may be difficult to 
determine clinically, and the result is 
an increased surgical tissue defect.”15 

Mohs micrographic surgery repre-
sents an alternative to wide-margin 
excision.1 The Mohs technique exam-
ines en-face frozen-prepared sections 
of the entire outer surface of excised 
tissue, rather than just the lateral bor-
ders. This procedure carries the lowest 
reported rate of recurrence for SCC 
(3.64%) while affording maximal pres-
ervation of normal tissue, as compared 
to all other treatment modalities.1 
However, Mohs surgery is also quite 
time consuming and expensive. Hence, 
many oculoplastics specialists still 
prefer wide-margin excision for small, 
initial or uncomplicated cases of SCC.

Clinical Pearls 
• SCC in its early stages may be 

easily confused with a multitude of 
other eyelid lesions, both malignant and 
benign. Some of these lesions include 
basal cell carcinoma, sebaceous gland 
carcinoma, follicular keratosis, actinic 
keratosis, seborrheic keratosis and kera-
toacanthoma. 

• While SCC is the second most 
common eyelid malignancy, it is far 
less common than basal cell carcinoma, 
which represents about 90% of malig-
nant eyelid neoplasms.16

• While squamous cell carcinoma 
does possess the ability to invade local 
tissues and metastasize to other organ 
systems, it is not a particularly aggressive 
tumor. Its rate of development is quite 
slow, and metastasis is exceedingly rare. 
Still, the potential for damage exists in 
cases where diagnosis and treatment are 
delayed. 

• Early biopsy is the key to diagnosis. 
Suspicious lid lesions, which demon-
strate irregular growth, changes in color 
or appearance, or discharge of a purulent 
or bloody nature should be biopsied to 
rule out cancerous entities. 

• Confirmed malignancies should be 
referred promptly for treatment by an 
oculoplastic specialist or, where possible, 
an ocular oncologist. 
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PHTHISIS BULBI

Signs and Symptoms
Phthisis bulbi is an ocular condition 

defined by atrophy and disorganization 
of the intraocular structures that leads 
to a soft and anatomically disfigured, 
shrunken globe.1-3 The term is derived 
from the Greek word phthiein, meaning 
shrinkage or consuming.3 Ocular atro-
phy and phthisis bulbi connote consecu-
tive stages in the degeneration process of 
a severely damaged eye.3,4 The process 
is often set into motion following an 
event of blunt or penetrating trauma 
with catastrophic functional and ana-
tomic consequences.1-9 The condition is 
known to develop in eyes experiencing a 
protracted, non-remitting inflammatory 
course.1-8 It may also occur from tumor, 
ischemia, complications from cataract 
surgery, infection, rampant proliferative 
vitreoretinopathy, complicated retinal 
detachment and ocular inflammatory 
disease.1-13 

The condition itself has no symptoms 
per se; the diagnosis is a term given to 
the end-stage degeneration of the globe 

and its contents.1-12 The first classifica-
tion system of phthisis bulbi was based 
simply on observed structural changes: 
(1) ocular atrophy without shrinkage, 
(2) ocular atrophy with shrinkage and 
(3) ocular atrophy with shrinkage and 
ocular tissue disorganization.4 The clas-
sification system has since been modi-
fied to include the amount and descrip-
tion of the cosmetic complications:3

(Ia) Corneal opacity with no enoph-
thalmos and normal sclera without cor-
neal sensitivity. 

(Ib) Corneal opacity with no enoph-
thalmos and normal sclera with corneal 
sensitivity. 

(IIa) Corneal opacity with mild 
enophthalmos and normal sclera with-
out corneal sensitivity. 

(IIb) Corneal opacity with mild 
enophthalmos and normal sclera with 
corneal sensitivity. 

(III) Moderate enophthalmos with 
disfigured sclera.

(IV) Severe enophthalmos with dis-
figured sclera and loss of orbital fat. 

The symptoms that are experienced 
during the chronic process are related 
to the underlying cause and the inflam-
mation occurring (pain, severe vision 
loss); the eye is failing after the fact.1-11 
Symptoms also include loss of color per-
ception and loss of acuity. Signs include 
enophthalmos, variable ossification of 
ocular structures, variable injection of 
the conjunctiva, corneal-scleral sequelae 
such as sclerocornea and the formation 
of band keratopathy. 

Other features that accompany the 
degeneration include anterior chamber 
collapse, iris neovascularization, hypoy-
on uveitis, hyphema, posterior synechiae 
and peripheral anterior synechiae.1,2,5-12

In the beginning stages, dense vitritis, 
vitreous hemorrhage, massive intrareti-
nal exudation, florid proliferative reti-
nopathy, choroidal rupture, subretinal 
hemorrhage or signs of tumor (choroidal 
folds) may be seen.14-16

Pathophysiology
Phthisis bulbi can follow any situ-

ation in which the normal neurology, 
cytokines and chemo-attractants respon-
sible for routine ocular homeostatic sig-
nals are interrupted.17,18 The condition 
itself is enigmatic, usually beginning as 
errant wound healing.17,18 Here, a run-
away cascade of tissue reactions is seen, 
similar to other aggressive inflammatory 
wound healing scenarios elsewhere in 
the body. 

What makes the phthisis bulbi reac-
tion unique is that tractional changes 
are induced by fibroproliferative mecha-
nisms set off by exposure to intraocular 
bleeding.17,18 Wound or injury bleed-
ing induces fibro-ingrowth, creating 
mechanical forces on adjacent structures 
perpetuating the course.17,18 

Ocular hypotensive induction is 
another factor. This provokes an envi-
ronment of ischemia that is a critical 
player in the pathology.17 

Phthisis bulbi reactions reach a pla-
teau within the first three months, but 
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can go on for years.17 Cell prolifera-
tion and transformation are important 
features of the process; these eventually 
culminate in retinal and ciliochoroidal 
detachment, hypotony and marked 
shrinkage of the globe.17 The process 
has been considered an “intraocular 
fluoride proliferative reaction.”17 The 
prominent area of this proliferative reac-
tion centers in the pars plana, the optic 
disc and the base of the iris.17 

Management
The management of phthisis bulbi is 

rooted in maintaining patient comfort 
and slowing the degenerative process. 
Cycloplegic medications such as atro-
pine 1% QD-BID, topical steroids and 
topical nonsteroidal anti-inflammatory 
drugs QD-QID are all employed. 
Topical artificial tear drops and oint-
ments can provide lubrication and 
soothing comfort. Oral analgesics can 
also be prescribed. While chronic use 
of oral steroids is rarely undertaken, 
timely use of injectable steroids (e.g., 
triamcinolone) can be attempted to 
quell inflammation and improve or 
maintain comfort.19 If the phthisical eye 
has visual ability in the setting of a failed 
fellow eye, low vision rehabilitation can 
be attempted.19 

Scleral cosmetic contact lenses can 
be fitted, with or without surgical resec-
tion of the conjunctiva, so long as the 
enophthalmos is not significant.3,20 
Some patients report irritation from the 
lenses, leading to decreased wear time. 
The surgical resection is designed to 
create a protective flap (mucous mem-
brane vs. Gunderson flap), covering 
sensitive corneas, improving function 
and comfort.21,22 

If the enophthalmos is significant, 
a spacer can be implanted and the 
scleral contact lens subsequently fitted 
over top.3 When the globe is painful, 
evisceration or enucleation can be per-
formed.23-26 Since evisceration leaves 
the scleral shell with extraocular muscle 

connections intact, a well-designed 
prosthesis can move naturally, creat-
ing an excellent cosmetic result.23-26 

While the thought of evisceration may 
conjure an association with sympathetic 
ophthalmia, the risk is actually quite 
small.26 Enucleation with placement of 
a hydroxyapatite spacer or simple acrylic 
sphere implant to build orbital volume 
yields few complications.25

Clinicians encountering individuals 
who have undergone these procedures 
should be familiar with removal and 
replacement of the prosthesis. This will 
permit the remaining ocular contents to 
be examined and maintained. It will also 
permit examination of the prosthetic, 
to ensure quality, proper placement 
and integrity. Orbital implant move-
ment, flap and spacer tissue erosion and 
chronic mucous formation or conjuncti-
val infection are possible complications.

Retrobulbar alcohol or chlorproma-
zine injection remains a possibility 
for patients with blind, painful eyes.27

However, the procedure is rarely used 
as it is painful, often ineffective and—
when it does work—its effect is often 
only temporary, making repeat injec-
tions necessary. The procedure often 
shrinks the orbital fat, increasing the 
enophthalmic posture. Today, it is only 
recommended for patients in persistent 
pain who cannot accept the thought of 
losing their eye (evisceration/enucle-
ation).27 

Clinical Pearls 
• While phthisis bulbi is most com-

mon in cases of penetrating trauma, it 
can occur following any injury, infec-
tion, complicated surgery, inflammation 
or retinal detachment when the healing 
system fails.

• Treatment is directed at preserving 
comfort, maintaining the integrity of 
the socket and preserving the function 
of the prosthesis to maximize cosmesis.

• Prostheses are fabricated by crafts-
persons known as ocularists. 
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PROPTOSIS 
(EXOPHTHALMOS)

Signs and Symptoms
Proptosis is a non-ocular term 

generically meaning “to push forward.” 
Ocularly, it is the forward projec-
tion or displacement of the eyeball.1

Exophthalmos is a term specific to the 
eye, connoting an abnormally protrud-
ing globe.2 The ophthalmic community 
uses the words interchangeably. Normal 
exophthalmometry measurements 
increase with age:4

 Age ...... Normal Exophthalmometry
 ≤4 ...... 13.2mm 
 5-8 ...... 14.4mm
 9-12 ...... 15.2mm 
 ≥13 ...... 16.2mm to 21.0mm

Asymmetry is common, estimated to 
occur in 14% of the population, with an 
average difference of 2.5mm between 
the two eyes.4,5 Normal values also vary 
by race, with patients of African origin 
measuring slightly larger.6

Proptosis is not a diagnosis but rather 
a finding. While the configuration of the 
orbital margins and position of the eyes 
relative to the facial plane varies con-
siderably, pathologic proptosis/exoph-
thalmos is generally a condition that 
evolves to produce symptoms in one or 
both eyes.5-8 In general, unilateral cases 
of ocular protrusion (>6mm) are more 
noticeable and of greater concern.9-16

A common initial symptom produced 
by globe protrusion is ocular discomfort 
caused by exposure, with ocular dryness 
due to evaporation and reduced coverage 
of the lacrimal lake.9-14 Dryness, burn-
ing, grittiness, foreign body sensation 
and paradoxical tearing with epiphora 
are all common. Pain may be reported 
and signify an acute onset rather than a 
chronic condition. Redness and swelling 
of the conjunctiva are visible accompany-
ing features. 

Visual function may be normal or 
profoundly reduced, depending upon the 
severity and nature of the exposure (cor-
neal damage) and underlying etiology.14

Visual fields may also be compromised if 
the optic nerve has been affected by the 
entity producing the forward displace-
ment.14,15 If the extraocular muscles are 
involved (entrapment, infiltration, myo-
sitis, tendonitis, tumor) diplopia is pos-
sible, though not uniformly present.9-13 

Proptosis and exophthalmos are usu-
ally associated clinically with increased 
palpebral fissure width and lid retrac-
tion.9-15 This is measurable using the 
marginal reflex distance (MRD), where 
the distance from the lid margin to the 
central corneal reflex is increased.17 

Extraocular muscle motilities may 
show restrictions and a positive forced 
duction test depending on the severity of 
underlying etiology.8-15 Other biomicro-
scopic signs include variable conjunctival 
hyperemia, conjunctival chemosis, epi-
thelial keratopathy and corneal scarring 
in chronic cases. Exophthalmometry 

(Hertel or Ludde methods) is the diag-
nostic procedure of choice to measure 
the ocular protrusive value.5,13

Pathophysiology
Proptosis or exophthalmos is the 

clinical result of increased volume within 
the orbital cavity. Accumulation of extra-
orbital cellular material (blood, vascula-
ture, fluid, new tissue) or enlargement of 
any of the orbital contents (extraocular 
muscles, optic nerve, lacrimal gland, dis-
placement of orbital bones) may result in 
forward displacement of the globe.18-25 
A wide range of etiologies may produce 
this phenomenon. Infiltrative disorders, 
infection, inflammatory disease, vascular 
conditions and neoplasm are the most 
common causes.7,8,10,12,13,18-26

Thyroid eye disease (i.e., Graves’ dis-
ease, Graves’ ophthalmopathy, thyroid 
ophthalmopathy) is among the most 
frequently encountered etiopathologies 
associated with proptosis/exophthalmos 
in adults.8,13,26 Infiltration of the extra-
ocular muscles and orbital fat by the cells 
of a maladapted immune system (e.g., 
lymphocytes, macrophages and plasma 
cells) along with thyroglobin-stimulated 
complexing of glycosaminoglycan with 
the extraocular muscles (EOM) creates 
orbital congestion and tendon-sparing 
EOM thickening that causes anterior 
dislocation of the eye.26-30 

Since thyroid disease is a systemic 
condition, bilateral ocular involvement 
is anticipated; however, some cases may 
display marked asymmetry, even to the 
point of unilateral proptosis.26-30 Other 
documented causes of exophthalmos/
proptosis include infection (e.g., orbital 
cellulitis, phycomycosis), orbital inflam-
matory disease, lymphoid tumors (e.g., 
lymphoma), vascular disease (e.g., intra-
orbital and retrobulbar hemorrhage, 
vasculitis, venous varices, arteriovenous 
malformations, carotid cavernous fistula), 
orbital metastasis, lacrimal gland tumors, 
posterior scleritis, trauma and invasive 
sinus disease. 7,8,10,12,13,18-26
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Axially myopic eyes and eyes with 
shallow orbits or greater than normal 
amounts of orbital fat may appear to 
be exophthalmic. This appearance may 
be verified by old photographs. When 
questioned, patients will confirm this 
appearance existing all their lives with 
no evidence of symptoms, loss of func-
tion or changes. 

Management
For individuals presenting with new-

onset ocular asymmetry or bilateral 
exophthalmos, management begins 
with a thorough history.6,16 The cor-
relation of signs with symptoms while 
cross-referencing epidemiologic charac-
teristics like race, age, sex and genetics 
can help to shorten the list of pos-
sibilities.6-8,10,12,13,18-30 Constitutional 
complaints should also be scrutinized, 
as these are often indicative of specific 
systemic conditions.6,16 

Initial management for patients with 
new-onset ocular proptosis concentrates 
on corneal lubrication and reduction of 
local inflammation. Therapy includes 
frequent topical artificial tear drops and 
ointments as needed. Patients must 
be educated that thicker tear products 
(both drops and ointments) will increase 
contact time but temporarily blur vision. 
The use of protective topical antibiotic 
drops and ointments can protect dam-
aged corneas. Topical non-steroidal 
and steroidal anti-inflammatory drops 
can improve comfort if inflammation is 

severe. Cycloplegia is usually not neces-
sary. A moisture chamber by day and lid 
taping at night may be helpful. Punctal 
plugs can be considered to enhance 
natural tear volume in chronic cases. 
Diplopia, if present, can be eliminated 
by Fresnel press-on prisms in the best 
scenarios and by alternate eye patching 
when that fails. 

The secondary concern is the under-
lying cause. The critical diagnostic test 
in cases demonstrating proptosis/exoph-
thalmos of unknown etiology is orbital 
imaging.31,32 Computed tomography 
(CT) and magnetic resonance imaging 
(MRI), with and without contrast, may 
be used.31,32 Orbital ultrasonography 
can also help in the differential of pro-
ptosis or exophthalmos.31,32 The advan-
tage of this technique is that it can be 
completed in the office and interpreted 
immediately; the test is rapid and far 
less expensive than its imaging coun-
terparts. Unfortunately, the principle 
disadvantage is that it can only image 
the anterior aspects of the orbit. 

Laboratory testing is indicated 
when a systemic disorder is presumed. 
A thyroid function panel—including 
thyroid stimulating hormone (TSH), 
serum triiodothyronine (T3), serum 
thyroxine (T4), thyroglobin antibod-
ies, thyrotropin receptor antibodies and 
thyroid stimulating immunoglobu-
lins—is appropriate.25-32 In cases where 
orbital inflammatory disease is suspected 
secondary to sarcoidosis, pulmonary 

function tests, chest X-ray and angio-
tensin-converting enzyme level may be 
diagnostic.10 A complete blood count 
(CBC) is always helpful in identifying 
general health status, though it is non-
specific. CBC is particularly useful for 
uncovering malignancies such as leuke-
mia and lymphoma. Adjunctive testing 
for orbital neoplasms may involve fine-
needle aspiration biopsy (FNAB) or 
open conjunctival biopsy.10

Clinical Pearls
• Bilateral evolving proptosis/exoph-

thalmos is highly suggestive of thyroid 
disease, especially if ophthalmoplegia 
and diploia are concurrent.

• Slowly progressive or new-onset 
unilateral proptosis/exophthalmos has a 
more ominous etiology. 

• The common signs and symp-
toms of hyperthyroidism include eyelid 
retraction, nervousness, irritability or 
panic attacks; insomnia; heat sensitivity 
or increased perspiration; weight loss 
(despite a normal appetite and diet); 
tachycardia; hand tremors; muscular 
weakness in the extremities; thinning 
of the hair and/or skin; frequent bowel 
movements; or lighter or less frequent 
menstrual periods.

• MRI is the preferred orbital imag-
ing technique in most cases of acute 
proptosis. CT may be preferable in con-
ditions that display bony erosion (e.g., 
sinus abscess, mucocele); the evaluation 
of osseous and cartilaginous lesions and 
in cases involving recent trauma. 

• CT is necessary for patients with 
medical contraindications to MRI, such 
as patients with pacemakers, implanted 
cardiac defibrillator, aneurysm clips or 
claustrophobia.
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ACUTE ALLERGIC 
CONJUNCTIVITIS

Signs and Symptoms
Allergic conjunctivitis is the most 

common manifestation of ocular 
allergy, affecting between 20% and 40% 
of the US population.1-11 Acute allergic 
conjunctivitis describes the abrupt and 
immediate response seen in sensitized 
individuals after exposure to a particular 
allergen or sensitizing agent. Two main 
forms are recognized: seasonal allergic 
conjunctivitis (SAC), which coincides 
with pollen blooms such as ragweed, 
and perennial (or persistent) allergic 
conjunctivitis (PAC), in which expo-
sure may occur at any time throughout 
the year (e.g., allergies to animal dander 
or dust mite feces).4,5 In the majority of 
cases, allergic conjunctivitis is a bilateral 
phenomenon, although the presentation 
may be asymmetric. 

The ocular allergic response involves 
a constellation of signs and symptoms, 
all of which may vary in intensity. 
Itching remains the hallmark symptom; 
tearing is also an exceedingly common 
complaint, particularly after rubbing 
the eyes in response to itching.1-7 More 
severe reactions may prompt complaints 
of ocular burning, foreign body sensa-
tion or photophobia, though these are 
relatively rare in acute disease.1 

Clinical evaluation reveals variable 
conjunctival hyperemia and chemosis. 
Ocular discharge is watery, though 
mucous may accumulate in the fornices 
or collect on the lash margin in the 
form of “crusts,” especially during sleep. 
Eversion of the eyelids may reveal a fine 
papillary response, particularly along the 
upper tarsal plate. Externally, the eye-
lids may be red, swollen and edematous, 
with a pseudoptosis in pronounced 
cases. If questioned, the patient will 
often reveal a personal or family history 
of allergic disease. 

Clinical signs of infection (e.g., fever, 
pharyngitis, palpable preauricular lymph 

nodes) are notably absent in allergic 
conjunctivitis. While patients with 
seasonal allergy may suffer from con-
current symptoms of rhinitis, post-nasal 
drip or sinus congestion, these should 
not be mistaken for evidence of viral or 
bacterial infection.3 Likewise, the eyes 
will display no mucopurulent discharge 
or follicular response. Microbial cul-
tures or assays for viral proteins (e.g., 
AdenoPlus, Nicox) will be consistently 
negative.

Pathophysiology
The allergic response is classically 

considered to be an over-reaction of the 
body’s immune system to substances 
perceived as foreign (allergens), despite 
the fact that said substances are not 
inherently pathogenic.4 This response 
can be innate or acquired. 

The key component of the ocular 
allergic response is the mast cell; these 
are widely distributed throughout the 
body, especially in connective tissue 
and mucosal surfaces, particularly the 
conjunctiva.1 Immunoglobulin (IgE and 

IgG) receptors, which are sensitized 
to specific allergens, are expressed on 
mast cell surfaces. When allergens are 
encountered at the cellular level, an anti-
gen-antibody response ensues, in turn 
triggering mast cell degranulation; this 
process releases pre-formed proinflam-
matory mediators and spurs the secre-
tion of chemokines and cytokines.4,8 

The primary chemical mediator 
released during degranulation is hista-
mine, which is responsible for increased 
vascular permeability, vasodilation, 
bronchial contraction and increased 
secretion of mucous.12 Heparin, chy-
mase and tryptase are likewise released 
from mast cells, as well as several che-
motactic factors. 

Degranulation also stimulates the 
production of newly formed mediators 
through the activation of phospholi-
pase-A2 on membrane phospholipids, 
releasing arachidonic acid and platelet-
activating factor. Arachidonic acid is 
further degraded via the cyclooxygenase 
pathway to form, among other chemi-
cals, prostaglandins and thromboxanes, 
and—via the lipoxygenase pathway—
leukotrienes.8,10 These newly formed 
mediators drive the inflammatory 
reaction and incite recruitment and 
activation of additional inflammatory 
cells, leading to what has come to be 
known as the “late phase” of the allergic 
response.

The late-phase reaction typically 
commences approximately six hours 
following sustained mast cell degranula-
tion.8,9 T-lymphocyte activation and 
infiltration of the conjunctival mucosa 
by eosinophils, basophils, neutrophils 
and macrophages are the hallmark of 
the late phase.9 

Leukocytic infiltration is not neces-
sarily inherent to all cases of acute aller-
gic conjunctivitis (usually only in the 
more severe presentations); in fact, the 
late-phase response is much more char-
acteristic of chronic allergic disorders 
like atopic and vernal keratoconjuncti-

CONJUNCTIVA AND SCLERA

Classic eyelid edema, hyperemia and  
lacrimation seen in allergic conjunctivitis.

Severe allergic conjunctivitis presentation 
with a chemotic, “watch glass” appearance.
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vitis, which constitute less than 2% of 
cases seen in clinical practice.1,5

Management
The management of ocular allergic 

reactions is primarily aimed at reduc-
ing symptomology and quelling any 
significant inflammation while attempt-
ing to discover, remove and avoid the 
offending agent, although this may 
not always be possible or practical. 
Nonpharmaceutical measures such as 
artificial tear solutions and cold com-
presses are often used for mild cases of 
allergic conjunctivitis, or as adjunctive 
therapy to more traditional manage-
ment.11,13,14 Artificial tear solutions 
provide a barrier function, serving to 
flush or dilute antigens from the ocular 
surface while soothing and lubricating 
the irritated ocular surface. While these 
are typically recommended to be used as 
needed, the clinician must be cognizant 
of the cumulative effect of preservatives 
in hypersensitive allergy patients; there-
fore, preservative-free artificial tears 
should be used whenever possible.15 

Cold compresses and topical decon-
gestants help to produce vasoconstric-
tion, reducing hyperemia, chemosis 
and other symptoms by inhibiting 
the release of the inflammatory cells 
into the tissues from the vasculature. 
Numerous decongestant solutions 

(containing one of the following: nap-
hazoline, antazoline, tetrahydrozaline, 
phenylephrine) are available as over-
the-counter preparations, either alone 
or in combination with a mild topical 
antihistamine (e.g., pheniramine male-
ate or antazoline phosphate). 

These agents tend to be the pre-
ferred treatment modality for those 
patients who self-medicate their allergy 
symptoms. Unfortunately, such OTC 
preparations have been associated with 
significant tachyphylaxis and “rebound 
hyperemia,” as well as chronic follicular 
conjunctivitis and eczematoid blepha-
roconjunctivitis when used chronical-
ly.16,17 The consensus of most experts 
today is that products containing topical 
decongestants are not recommended, 
particularly given the array of other 
available options.13,15

The pharmacologic options for 
managing ocular allergy are exceedingly 
diverse. In fact, there are nearly as many 
commercially available topical medica-
tions for allergic conjunctivitis today 
as there are for glaucoma. Overall, five 
distinct classes or categories of topi-
cal drugs are recognized: (1) antihis-
tamines, (2) mast cell stabilizers, (3) 
antihistamine/mast cell stabilizer com-
binations, (4) corticosteroids and (5) 
non-steroidal anti-inflammatory drugs 
(NSAIDs).  

These medications are available only 
by prescription in the United States, 
with the exception of Zaditor, which 
was granted over-the-counter status 
in October 2006. In the wake of that 
approval, ketotifen has been released 
commercially under a variety of other 
trade names, including Alaway (Bausch 
+ Lomb), Refresh Eye Itch Relief 
(Allergan), Claritin Eye (Schering-
Plough), Zyrtec Itchy Eye Drops 
(McNeil Consumer Healthcare) and 
TheraTears Allergy Eye Itch Relief 
(Akorn).

In general, all of these medications 
are beneficial to a degree by themselves 
and also in combination. Topical anti-
histamines provide prompt symptom-
atic relief, but their effects can be short-
lived—on the order of just four to six 
hours. Mast cell stabilizers prevent mast 
cell degranulation and hence attempt 
to decapitate the allergic response, but 
they lack the capacity to alleviate acute 
itching rapidly. In addition, mast cell 
stabilizers may take several days to a 
week to achieve full efficacy, and are 
best used with a preloading strategy to 
be effective before the exposure takes 
place. Antihistamine/mast cell stabilizer 
combinations provide the benefits of 
both of these categories and are by far 
the most common choice among eye 
care practitioners today; these drugs 

CATEGORY NAME DRUG & CONCENTRATION MANUFACTURER
Antihistamine Emadine emedastine difumarate 0.05% Alcon

Mast cell stabilizer

Crolom cromolyn sodium 4% Bausch + Lomb
Alomide lodoxamide tromethamine 0.1% Alcon
Alocril nedocromil sodium 2% Allergan

Alamast pemirolast potassium 0.1% Santen

Antihistamine + mast cell 
stabilizer 

Patanol 
Pataday

olopatadine hydrochloride 0.1% 
olopatadine hydrochloride 0.2% 

Alcon

Optivar azelastine hydrochloride 0.05% Meda Pharmaceuticals
Zaditor ketotifen fumarate 0.025% Alcon
Elestat epinastine hydrochloride 0.05% Allergan

Bepreve bepotastine besilate 1.5% Bausch + Lomb
Lastacaft alcaftadine 0.25% Allergan

Corticosteroid
Alrex

Lotemax
loteprednol etabonate 0.2% 
loteprednol etabonate 0.5% 

Bausch + Lomb

NSAID Acular ketorolac tromethamine 0.5% Allergan

001_ro0614_hndbk_FINAL.indd   19 5/30/14   1:26 PM



20A  REV IEW OF  OPTOMETRY  JUNE 15, 2014

also have the advantage of BID dosing, 
except for Pataday and Lastacaft, the 
only topical allergy medications cur-
rently approved for once-daily dosing.15

Topical corticosteroids may serve to 
quell inflammation and offer relief to 
those patients with more severe cases 
of acute allergic conjunctivitis. While 
there are well-known risks associated 
with long-term corticosteroid use (e.g., 
cataractogenesis, glaucoma), short-term 
therapy with topical steroids can be 
extremely effective. Studies have shown 
Alrex to have an excellent safety profile 
in the treatment of ocular allergy, even 
with therapy of up to four years’ dura-
tion.18 Topical NSAIDs are likely the 
least effective option for ocular allergy, 
and should be considered a treatment of 
last resort.13 While NSAIDs may pro-
vide mild symptomatic relief, they do 
not directly address mast cell degranu-
lation or the histamine response, and 
inhibit only a portion of the inflam-
matory cascade (i.e., that involving the 
prostaglandin cascade, not leukotriene 
effects).

In recent years, there has been a 
good deal of discussion regarding the 
use of nasal allergy preparations and 
their potential for alleviating ocular 
allergy symptoms. The literature does 
demonstrate that nasal corticosteroid 
sprays can have a direct and beneficial 
impact on ocular allergy.19-24 Studies 
have consistently shown that medica-
tions like Flonase (fluticasone pro-
pionate 0.05mg, GlaxoSmithKline), 
Veramyst (fluticasone furoate 
0.0275mg, GlaxoSmithKline) and 
Nasonex (mometasone furoate 0.05mg, 
Merck) help to ameliorate concurrent 
ocular symptoms when used to treat 
nasal rhinitis.19-24 However, it is impor-
tant to understand that topical ocular 
agents still offer faster, safer and more 
complete relief of ocular symptoms than 
any other form of therapy, as dem-
onstrated in head-to-head studies for 
ocular itching, redness, chemosis and 

eyelid swelling associated with allergic 
conjunctivitis.25-27

Oral antihistamines are rarely 
required for the treatment of acute 
allergic conjunctivitis, unless there is 
associated rhinitis, sinusitis, urticaria or 
other manifestations of systemic allergy. 
Some of the older, over-the-counter 
antihistamines such diphenhydramine 
hydrochloride and chlorpheniramine 
maleate are effective, but can induce 
drowsiness and functional impair-
ment.28 Loratadine, desloratadine, 
fexofenadine, cetirizine and levocetiri-
zine are second-generation antihista-
mines; the sedative effect of these drugs 
is greatly diminished, though it is not 
entirely eliminated.29 In addition, all of 
these oral medications have the capacity 
for anticholinergic effects, causing dry-
ness of the mucosal membranes of the 
mouth, nose and eyes.30

Clinical Pearls 
•  When evaluating patients with 

presumed allergic conjunctivitis, pay 
special attention to the inferior fornix 
and medial canthus. In many cases, 
the caruncle and plica semiluminaris 
may demonstrate marked hyperemia 
or inflammation. This is presum-
ably because of the accumulation of 
histamine-laden tears in the area of the 
lacrimal puncta. Also, eyelid eversion 
is recommended to evaluate the status 
of the superior tarsus to diagnostically 
assess the fine papillary response. 

•  In differentiating allergic con-
junctivitis from other forms of ocular 
surface disease, an extremely helpful 
question may be, “What happens when 
you rub your eyes?” Most itchy surface 
disorders such as dry eye and blepharitis 
generally improve with digital manipu-
lation, because it stimulates the flow of 
additional tears. However, rubbing in 
allergy can cause further degranulation 
of mast cells, releasing more histamine 
and other chemokines into the ocular 
tissues and resulting in greater symp-

tomology.31 Hence, patients with true 
allergies almost always say that their 
symptoms worsen when they rub their 
eyes. 

•  Seasonal allergic conjunctivitis 
usually occurs around the same time 
each year, and may last for only a few 
weeks or months. Therefore, patients 
who present for their annual examina-
tion during other times of the year may 
go undiagnosed. It is important to ask 
not only whether the patient is expe-
riencing symptoms at the time of the 
exam, but also if they ever suffer from 
red, itchy, watery eyes. The safety and 
efficacy of today’s medications allow for 
proactive prescribing, weeks to months 
before symptoms arise. 

•  Despite marketing efforts to the 
contrary, most allergy experts agree that 
topical ophthalmic medications are the 
best means to manage the symptoms 
of ocular allergy; nasal sprays are best 
for nasal symptoms, and oral antihista-
mines should be used as an adjunct to 
these therapies when necessary.
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OCULAR MELANOSIS

Signs and Symptoms
Ocular melanosis represents a pig-

mented discoloration of the superficial 
ocular tissues. Patients are not symp-
tomatic with regard to discomfort or 
visual disturbance, but often present 
with cosmetic concerns, particularly 
when the condition is newly acquired. 
In some cases, patients will report that 
their eyes are chronically red, mistakenly 
interpreting the ocular pigmentation as 
hyperemia. Biomicroscopically, ocular 
melanosis appears as a brown to dark 
brown discoloration of the epi bulbar 
conjunctiva. Depending upon the etiol-
ogy, it may be unilateral or bilateral, flat 
to slightly elevated, and may take the 
form of irregular patches, streaks or cir-
cumlimbal darkening.

Racial melanosis—which has also 
been referred to as primary conjunctival 
hypermelanosis and complexion-related 
conjunctival pigmentation—is a congeni-
tally acquired condition. According to 
some sources, it is seen in up to 92% of 
patients of African descent, but may also 
be encountered in those whose ancestors 
hail from the Caribbean, South America 
or southern Asia.1-4 This condition 
tends to be bilateral and symmetric, is 
most prominent circumlimbally, and 
remains relatively consistent throughout 
the patient’s life. 

Aside from racial melanosis, nevi 
represent the most common type of 
conjunctival melanosis. They present 
as discrete, well-demarcated congeni-
tal lesions, located most often on the 
interpalpebral bulbar conjunctiva, but 
occasionally affecting the caruncle, plica 
or lid margin.5 Conjunctival nevi may be 
flat to slightly elevated with occasional 
cystic formations, and may vary signifi-
cantly in pigment density. Caucasians 

are most likely to develop conjuncti-
val nevi as compared to other races, 
accounting for 89% of cases according 
to one clinical series.6 

Primary acquired melanosis (PAM) 
is less common than racial melanosis 
or conjunctival nevi, and tends to be 
encountered much more frequently in 
Caucasians than in those of African 
descent.5 It may be differentiated from 
racial melanosis in that PAM: (1) is typ-
ically unilateral and irregular in shape, 
(2) demonstrates increased growth over 
time and (3) involves widespread areas 
of conjunctiva, including the fornices. 

Malignant conjunctival melanoma is 
a rare tumor of the ocular surface. It is 
typically encountered in middle-aged 
or elderly white individuals, though a 
small number of cases involving patients 
of African descent have been docu-
mented.1-4,7,8 Clinically, conjunctival 
melanomas are densely pigmented, 
elevated or nodular lesions with intrinsic 
vascularization (sometimes called “feeder 
vessels”) arising from the fornices. They 
are generally unilateral but often mul-
ticentric, and may concurrently involve 
areas of the bulbar and/or tarsal con-
junctiva.

Pathophysiology
The word melanosis is a generic term 

referring to excessive darkening of a 
tissue due to a disturbance in melanin 
production or deposition. In cases where 
the eye is involved, the condition is 
sometimes called melanosis oculi or mela-
nosis bulbi. In racial melanosis, there is 
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Marked racial melanosis of the conjunctiva.
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an accumulation of benign melanocytes 
and melanin granules within the basilar 
layer of conjunctival epithelium, typi-
cally limited to the perilimbal tissues.1,9

Conjunctival nevi also represent benign 
proliferations of melanocytes within the 
basal layer of the epithelium. As the 
patient ages, however, these nevus cells 
can migrate deeper into the underlying 
stroma.5 Another common character-
istic feature of conjunctival nevi is the 
presence of intralesional cysts.10 

In contradistinction to racial mela-
nosis and conjunctival nevi, PAM is 
characterized by the presence of abnor-
mal melanocytes within or near the 
basal layer of the epithelium. Four types 
of cells—small polyhedral, epithelioid, 
spindle and dendritic—may be identified 
in these lesions.5 Additionally, PAM 
may display five distinct growth pat-
terns: (1) basilar hyperplasia, (2) basilar 
nests, (3) intraepithelial nests, (4) pag-
etoid growth (i.e., cell invasion into the 
epithelium) and (5) melanoma-in-situ 
(i.e., replacement of normal epithelial 
cells with melanocytes).5

PAM is classified histopathologically 
based on the type of atypical cells and 
the extent of intraepithelial growth. 
Those lesions that show a propensity 
toward large atypical (e.g., epithelioid) 
cells and epithelial invasion constitute 
PAM with atypia; those lesions that are 
comprised primarily of small polyhedral 
cells and remain confined to the basal 
epithelial layer are referred to as PAM 
without atypia.5,11,12 These distinc-
tions are important, because atypia has 
been shown to directly correlate with a 
lesion’s higher potential for malignant 
transformation.5,11-13 Because of this 
phenomenon, some have advocated 
abandoning the term primary acquired 
melanosis with atypia in favor of the 
more specific and straightforward mela-
noma-in-situ.2,3,14

Conjunctival melanoma may reflect 
malignant transformation of pre-
existing nevi or PAM; less commonly, 

they arise de novo.4-6,11-13 These lesions 
often show prominent nesting of 
atypical melanocytes in the junctional 
region (i.e., between the epithelial and 
subepithelial tissues) as well as pagetoid 
extension of tumor cells into the overly-
ing epithelium.5 The definitive diag-
nostic criterion for invasive melanoma 
is extension of atypical melanocytes 
into the underlying conjunctival stroma 
(substantia propria).11,12 Melanoma is a 
highly malignant tumor and has signifi-
cant capacity for metastasis; spread to 
the ipsilateral facial lymph nodes, brain, 
lung and liver are most common.15-17

Management
Management strategies for ocular 

melanosis depend upon the nature 
of the condition. Racial melanosis is 
considered benign and warrants no 
intervention perhaps other than pho-
todocumentation. Education and reas-
surance should be given for patients 
with cosmetic concerns. Only in those 
cases that are unilateral or seemingly 
progressive should the practitioner 
consider additional testing such as 
biopsy. Conjunctival nevi may require 
somewhat greater scrutiny. Physicians 
should inquire regarding any recent 
changes in lesional size, shape, eleva-
tion, color, firmness or irritation. Also, 
unusual features such as increased vas-
cularization or unusual location should 
be considered. Suspicious lesions should 
be referred for excisional biopsy to 
rule out malignancy, but in most cases 

simple periodic observation constitutes 
adequate management for conjunctival 
nevi.6

PAM typically warrants greater con-
cern and investigation. Since PAM may 
have a propensity for malignant trans-
formation and is potentially life-threat-
ening, practitioners should routinely 
arrange for excisional biopsy on these 
patients.18 Those cases that do not 
display atypia (or only mild atypia on 
histological evaluation) may be followed 
using the same guidelines as one would 
for a conjunctival nevus, as the risk of 
malignant conversion in these lesions is 
quite low.5,12 However, if PAM with 
moderate or severe atypia is noted, 
then prompt removal of the lesion is 
indicated. Management options depend 
on the size, disposition and location 
of the lesion, and may include surgical 
excision with or without cryotherapy, 
radiotherapy or topical chemotherapy 
with antimetabolites such as mitomy-
cin-C.5,19 In those rare instances that 
demonstrate local or regional spread 
of malignant cells, enucleation or even 
exenteration may be indicated.5 

Cases of suspected conjunctival 
melanoma should be referred promptly 
to an ocular oncologist or oculoplastics 
specialist for evaluation and excisional 
biopsy. Because of the high risk of 
metastasis, all patients with biopsy-
proven melanoma need to be referred to 
a medical oncologist for sentinel node 
biopsy and full-body staging.17,20,21

The management of these lesions 
can be difficult and varies based upon 
the extent and severity of the presen-
tation, although surgical removal is 
typically the treatment of first choice. 
Excision with wide margins and pos-
sible adjunctive cryotherapy or chemo-
therapy to ensure destruction of the 
malignant tissue is employed for iso-
lated melanomas.20 Lesions that extend 
into the globe or orbit may unfortu-
nately demand enucleation or orbital 
exenteration, respectively.9 

Conjunctival melanosis (lighter, larger 
region) juxtaposed with a conjunctival 
nevus (darker, smaller lesion).
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Despite treatment, the risk of mor-
bidity is high with conjunctival mela-
noma. One long-term study found the 
following results: the risk of local tumor 
recurrence is 26% at five years, 51% at 
10 years, and 65% at 15 years; metasta-
sis was present in 16% of patients at five 
years, 26% of patients at 10 years, and 
32% of patients at 15 years; and tumor-
related death occurred in 7% of patients 
at five years and 13% at eight years.15 

Clinical Pearls 
• Racial melanosis is exceedingly 

prevalent in dark-skinned individuals, 
but pigmented lesions of the conjunc-
tiva are otherwise relatively uncommon. 
In general, lesions that are unilateral, 
elevated or more prominent in the 
fornices or palpebral conjunctiva have 
a greater tendency toward malignancy, 
and warrant close scrutiny.

• The transformation of conjunctival 
nevi to malignant melanoma occurs 
only in rare instances—on the order of 
4% or less.6,15 Still, practitioners should 
consider changes in size, elevation, 
color or vascularization as suspicious 
and an indication for additional consul-
tation or testing. 

• Primary acquired melanosis, as 
well as malignant melanoma, may 
sometimes be overlooked or dismissed 
in patients of color because of the 
similarity in appearance to racial mela-
nosis.4,7,22,23 Eye care practitioners must 
remain diligent during examination, 
and obtain appropriate testing in all 
cases of atypical conjunctival melanosis, 
regardless of the patient’s race.

• Both conjunctival nevi and 
melanomas may occasionally present as 
amelanotic lesions, i.e. devoid of mela-
nin pigment. In such cases, they usually 
appear as pink, variably elevated, fleshy 
plaques or nodules. The prognosis for 
these lesions is the same as for the 
pigmented variety; however, definitive 
diagnosis is often delayed because of 
the atypical appearance.
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PTERYGIUM

Signs and Symptoms
Pterygium (plural: pterygia) is 

typically discovered upon routine ocular 
evaluation in asymptomatic individuals, 
or in patients who present with a cos-
metic concern about a tissue “growing 
over the eye.” In some instances, the 
vascularized pterygium may become red 
and inflamed, motivating the patient 
to seek immediate care. In others, the 
irregular ocular surface can interfere 
with the stability of the precorneal tear 
film, creating a symptomatic dry eye 
syndrome. Pterygia of significant mag-
nitude can induce irregular tractional 
forces on the cornea, inducing astig-
matism and higher-order aberrations.1

In advanced cases, the visual axis can 
be obscured, resulting in substantially 
diminished acuity.2,3

Clinical inspection of pterygia reveals 
a raised, whitish, triangular-shaped 
wedge of fibrovascular tissue whose base 
lies within the interpalpebral conjunc-
tiva and whose apex encroaches on the 
cornea. The leading edge of this tissue 
often displays a fine, reddish-brown iron 
deposition line (Stocker’s line). More 
than 90% of pterygia occur nasally.4 

These lesions are more commonly 
encountered in warmer climates, or in 
patients who are otherwise chronically 
exposed to outdoor elements or smoky/
dusty environments. The association 
between outdoor work, sun exposure 
and pterygium formation is signifi-
cant.2,4-9 Use of UV-blocking sunglasses 
has been seen to reduce the incidence.6

One study showed that pterygia 
occurred three times more frequently 
in patients of African descent than 
Caucasians.9 Men are affected some-
what more frequently than women.8,9 

Pathophysiology
Ultraviolet light exposure—UV-A 

at 315nm to 400nm wavelengths and 
especially UV-B at 280nm to 315nm—
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appears to be the most significant con-
tributory factor in the development of 
pterygia.5-11 This may explain why the 
incidence is vastly greater in populations 
near the equator and in persons who 
spend a great deal of time outdoors.11

Other agents that may contribute to the 
formation of pterygia include allergens, 
noxious chemicals and irritants (e.g., 
wind, dirt, dust, air pollution). Heredity 
may also be a factor.10 

While the etiologies are varied and 
likely multifactorial, pterygia in all cases 
represent a degenerative condition of 
the conjunctival stroma with replace-
ment by thickened, tortuous, elastotic 
fibers. Activated fibroblasts in the lead-
ing edge of the pterygium invade and 
fragment Bowman’s layer as well as 
a variable amount of the superficial 
corneal stroma. It has been suggested 
that multipotential stem and progenitor 
cells may be involved in pathogenesis 
through their differentiation into fibro-
blasts and vascular endothelial cells.12

The detection of T-lymphocyte infil-
tration in pterygium epithelium strong-
ly supports the suggestion that cellular 
immunity plays an important role in 
pterygium formation.13 Epidermal 
growth factors have been localized in 
pterygium tissue, and are significantly 
induced by UV-B in pterygium-derived 
epithelial cells. This may be the means 
by which UV irradiation influences the 
pathogenesis of pterygium.14

Histologically, pterygia are identical 
to pingueculae, and their development 
resembles actinic degeneration of the 
skin. Surface cells in pterygia exhibit 
squamous metaplasia with increased 
goblet cell density. These changes are 
most pronounced directly over the 
pterygium surface.15 Stocker’s line 
represents corneal iron deposition in a 
linear pattern at the leading edge of the 
lesion. It is derived from tear film lacto-
ferrin and is presumably due to abnor-
mal iron metabolism. The presence of 
Stocker’s line along the advancing head 

of the pterygium may signify a lack of 
growth potential.15 

Pterygia often persist after surgical 
removal; these lesions appear as a fibro-
vascular scar arising from the excision 
site. These “recurrent pterygia” prob-
ably have no relationship to ultraviolet 
radiation, but rather may be likened to 
keloid development in the skin.16

Management
Before initiating management, 

the clinician must be certain that the 
diagnosis is correct. A clear distinction 
must be made between the potentially 
progressive pterygium and the less 
threatening pinguecula. When large, 
pingueculae may be very difficult to dif-
ferentiate from pterygia. Typically, pin-
gueculae are more yellow in coloration 
and lie within the interpalpebral space, 
but do not encroach beyond the lim-
bus.17 Pingueculae also lack the wing-
shaped appearance of pterygia, the 
former being more oval or amoeboid 
in appearance. It is also crucial to dif-
ferentiate pterygia from any potentially 
malignant ocular surface lesions, such as 
carcinomatous intraepithelial neoplasia 
or invasive squamous cell carcinoma. 
Any question as to the exact diagnosis 
warrants referral to an experienced ocu-
lar oncologist or oculoplastic specialist 
for evaluation and biopsy.

Because pterygium development and 
proliferation appears to be linked to 
environmental exposure, management 
of asymptomatic or mildly irritating 

pterygia involves UV-blocking spec-
tacles and liberal ocular lubrication 
especially if dellen develop. Patients 
should be advised to avoid smoky or 
dusty areas as much as possible. More 
inflamed or irritated pterygia may 
be treated with topical corticosteroid 
drops (e.g., prednisolone acetate 1% 
or loteprednol etabonate 0.5% QID 
for several days or until symptoms 
adequately resolve).

Surgical intervention may be indi-
cated for cases of pterygia that present 
with: (1) unacceptable cosmesis, (2) sig-
nificant, uncorrectable astigmatism or 
other aberrations, (3) chronic, periph-
eral corneal non-wetting or diminished 
stability, or (4) significant ingrowth to 
the visual axis, compromising or threat-
ening to compromise visual acuity. 

Surgical excision involves dissec-
tion and removal of the fibrous tissue 
down to the level of Tenon’s capsule. 
Conjunctival autograft—a technique 
which involves excision of the pte-
rygium and covering of the resulting 
bare sclera with a free conjunctival graft 
harvested from an uninvolved site of 
the ocular surface—is typically used to 
prevent recurrence.11,18,19 The use of 
fibrin glue has advanced the utility of 
conjunctival autografts by eliminating 
the need for suturing, thus reducing 
both operating time and postoperative 
pain and inflammation.20 

An alternative to conjunctival auto-
graft involves the use of cryopreserved 
amniotic membrane transplantation 
(e.g., AmnioGraft, BioTissue).21-23

Amniotic transplants typically are 
reserved for patients with recurrence 
following conjunctival autograft and 
those with insufficient viable conjunc-
tival tissue, or those with glaucoma 
who may need the superior conjunctiva 
preserved for future trabeculectomy. 
Unfortunately, amniotic membrane 
transplantation has been associated with 
a higher rate of recurrence and generally 
poorer cosmetic outcome.24 
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A large, nasal pterygium encroaching the 
visual axis.
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Medical adjuncts in the form of 
the antimetabolites mitomycin-C and 
5-fluorouracil may be used in order to 
reduce a pterygium’s potential for recur-
rence.25-27 Unfortunately, these antime-
tabolites can have attendant complica-
tions and are therefore typically reserved 
for cases of previous surgical failure. 
Topical cyclosporine (Restasis, Allergan) 
has also been shown in multiple clini-
cal trials to help diminish the rate of 
pterygium recurrence after surgery.28-30 
Beyond medical adjuncts, single-dose 
beta-irradiation remains the simplest 
procedure following bare sclera surgery. 
It is an effective and safe treatment that 
reduces the risk of primary pterygium 
recurrence.31

Recent studies have evaluated the use 
of anti-VEGF drugs such as bevacizum-
ab in the management of pterygia.5,32 In 
theory, the ability of these medications 
to induce regression of abnormal blood 
vessel growth might help to retard the 
progression of pterygia; however, the 
clinical effects seen in these trials has 
been inconsistent and inconclusive. 
Despite safety, these studies have shown 
limited impact on growth and, as in 
other instances where they are used, a 
need for repeated injections in order to 
maintain the therapeutic effect.

Clinical Pearls 
•  The word pterygium is ultimately 

derived from the Greek word pteryx, 
meaning “wing” and indicative of the 
characteristic triangular shape of this 
lesion. In the Latin-American commu-
nity where the incidence of pterygium 
can be quite high, the condition is often 
referred to as carnosidad, which means 
“fleshy.” The name actually derives 
from the Spanish word carne, meaning 
“meat.”

•  Pterygia do have the capacity to 
affect vision if left unchecked. The cor-
neal degradative effects of any pterygium 
appear to extend approximately three 
millimeters beyond the leading edge, or 

head, of the lesion.33 This means that 
the pterygium need not cover the visual 
axis to inflict significant visual com-
promise. In our collective experience, 
we have witnessed seemingly benign 
pterygia at least two millimeters off the 
visual axis that have induced in excess 
of 10 diopters of irregular corneal astig-
matism, and resulted in a best-corrected 
acuity of 20/80. 

•  It is not wise to wait until a pte-
rygium impacts the visual axis or vision 
before recommending surgical excision. 
Since healthy corneal tissue beyond the 
leading edge of the pterygium must 
be resected during excision, waiting 
until the visual axis is affected virtually 
guarantees permanent visual reduction. 
Pterygia should not be allowed to prog-
ress beyond the midway point between 
the limbus and the pupil.

•  Follow-up on medium to large 
sized pterygia should be performed at 
least once or twice yearly. It should 
include a manifest refraction, corneal 
topography, slit lamp evaluation and 
photodocumentation with measurement 
of the pterygium. 
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ATOPIC 
KERATOCONJUNCTIVITIS

Signs and Symptoms
Atopy is a genetic predisposition to 

develop an allergic reaction.1 Systemic 
examples include allergic rhinitis and 
atopic dermatitis. The ocular correlate is 
atopic conjunctivitis. Patients with atop-
ic keratoconjunctivitis (AKC) invari-
ably have a personal or family history 
of allergic disease.2 This may include 
atopic dermatitis, asthma, hayfever, food 
allergies and/or urticaria.2-4 Patients are 
usually male, older than 20 years, with 
the peak incidence occurring between 
ages 30 and 50.2–5 The condition is vari-
able, with exacerbations and remissions; 
a large number of patients never seek 
medical care.6 The disease has a reputa-
tion of provoking more symptoms dur-
ing the winter months.2–7

Symptoms associated with AKC 
consist of bilateral itching with associ-
ated hyperlacrimation. Patients may also 
complain of a stringy or ropy mucoid 
discharge.2-5 Eyelid swelling may be 
substantial, with burning eyelids and 
periocular skin. Inspection of the eyelids 
reveals characteristically scaly, indurated 
and wrinkled skin, with the possibil-
ity of fissure development at the lateral 
canthi associated with chronic ocular 
rubbing and epiphora.2–7 

Biomicroscopically, there will be 
pronounced conjunctival hyperemia 
and edema, as well as tarsal papillae. 
Gelatinous limbal papillae and Horner-
Trantas dots (i.e., collections of degen-

erated epithelial cells and eosinophils), 
considered pathognomonic for vernal 
keratoconjunctivitis, may also be seen 
in advanced cases.2–7 Notable corneal 
involvement may also be encountered, 
including punctate keratitis, persistent 
epithelial erosions, “shield ulcers;” 
mucus plaque formation, corneal pannus 
and neovascularization.2,8 The associ-
ated corneal involvement may represent 
the primary inflammatory process, 
or can be secondary to disrupted tear 
chemistry and lid function.

The chronic inflammation associated 
with AKC has the capacity to impart 
cicatricial changes within the conjunc-
tiva and cornea.8 Subepithelial con-
junctival fibrosis, symblepharon (with 
subsequent entropion), corneal lipid 
deposition and pannus are not uncom-
mon.7-9 Primary corneal ectasias, such 
as keratoconus and pellucid marginal 
degeneration, may also occur in associa-
tion with AKC. These corneal changes 
occur secondary to chronic mechanical 
stress, which produces associated astig-
matic changes and scarring with subse-
quent visual impairment. Interestingly, 
cataract development is also possible in 
AKC. Anterior subcapsular opacities 
(sometimes called “shield cataracts”) are 
thought to result from the complications 
of atopic inflammation.4,7,9 Keratoconus 
has been associated with eyelid rubbing 
in atopic patients.

Pathophysiology
Atopy is the predisposed allergic 

reaction via the elevated production of 

immunoglobulin E upon exposure to 
an environmental antigen that is either 
inhaled or ingested.1 AKC is believed to 
manifest elements of both Type I and 
Type IV hypersensitivity reactions.10

Type I represents an immediate or ana-
phylactic reaction by the innate immune 
system secondary to an exposure that 
the body has been preprogrammed to 
eradicate. It involves the sudden degran-
ulation of mast cells local to the region 
of exposure mediated by IgE antibod-
ies.2 This is the response seen in acute 
allergic conjunctivitis. 

A Type IV reaction, also known as a 
delayed or cell-mediated hypersensitivity 
reaction, involves the slower adaptive 
immune system. Here, plasma cells, 
B-cells, T-lymphocytes and associated 
lymphokines respond following multiple 
exposures to varying loads of the anti-
gen. Type IV reactions include contact 
dermatitis and phlyctenulosis. The 
measurement of released tear-specific 
inflammatory markers, such as hista-
mine, tryptase, interleukins (IL-4, IL-5) 
and eotaxin, may be useful in confirm-
ing the diagnosis and monitoring ocular 
allergy.11 New technologies such as 
multiplex bead assays, membrane-bound 
antibody array and proteomic techniques 
are being used to characterize and quan-
tify the distribution of a wide range of 
these bioactive proteins in tears.11 

Histopathologic evaluation of con-
junctival samples from patients with 
AKC reveals elevated levels of mast 
cells, lymphocytes, eosinophils and 
basophils.2,3 Mast cell degranulation, 
which is seen in acute forms of ocular 
allergy, initiates the release of histamine, 
chymase, tryptase and heparin; these 
mediators are responsible for vasodila-
tion, increased collagenase activity and 
early fibrinogenesis.8,11 In addition, 
degranulation of eosinophils releases 
numerous toxic/inflammatory proteins, 
such as eosinophil cationic protein, 
eosinophil peroxidase, and eosinophil-
derived neurotoxin.9,11 These proteins 

Large, cobblestone papillae in a teenager 
with atopic keratoconjunctivitis.
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not only induce cicatricial changes in the 
conjunctiva; they have also been shown 
to cause cytotoxic disruption in corneal 
epithelial cells, suggesting a possible 
mechanism for the extensive corneal 
pathology seen in chronic AKC.8,13

Matrix metalloproteinase is another 
eosinophil product associated with 
fibrosis and scarring.

It has been suggested that inherent 
feedback mechanisms that normally 
regulate the allergic response may be 
impaired in atopic disorders, resulting 
in continuous T-cell activation.11,12 
Research has identified several specific 
genes that may be responsible support-
ing the strong role of family history in 
atopic disease.12

Management
In the mildest forms, AKC is a 

seasonal nuisance disease. It can be 
treated easily with palliative methods 
(tears, cold compresses, lubricants) and 
mild topical anti-allergy medications 
(vasoconstrictors, antihistamine/mast 
cell stabilizers). Oral non-sedating anti-
histamines can be used to concurrently 
manage accompanying non-ocular and 
adnexal symptoms.14 When possible, the 
patient should be instructed to avoid the 
environmental and chemical agents that 
are known to provoke the process. 

In more severe cases, AKC can 
induce chronic debilitating symptoms 
along with tissue destruction capable 
of permanently affecting function.2,8

Topical non-steroidal anti-inflammatory 
drugs (NSAIDs) can also be used to 
mitigate signs and symptoms.15 Here, 
dosage and length of use must be moni-
tored. Documented cases of keratolysis 
have been reported associated with 
increased frequency of administration 
and extended use.16,17 

Because the pathology of AKC 
involves inflammation, topical corti-
costeroids may be required to suppress 
an aggressive inflammatory response. 
Prednisolone acetate 1% and diflupred-

nate emulsion 0.05% are topical oph-
thalmic steroids that can be prescribed 
for chronic forms of the disorder. While 
they are effective agents, consideration 
must be given for intraocular pressure 
elevation with chronic use. Loteprednol 
etabonate 0.5% is a potent topical ste-
roid with a reputation for having less 
propensity to raise IOP, though this 
response may occur with chronic use. It 
should be considered as an option for 
patients who require long-term corti-
costeroid therapy with close observa-
tion.18,19 

The dosing of topical steroids should 
vary depending on the individual case; 
QID-Q2H for severe cases, with 
BID-QD dosing for cases requiring 
long-term maintenance. In cases dem-
onstrating raised IOP where the topical 
therapy must be continued, aqueous 
suppressants can be added. Finally, topi-
cal steroids used for less than two weeks 
generally can be discontinued without 
tapering. In cases that induce the for-
mation of corneal shield ulcer, topical 
cycloplegia and broad-spectrum antibi-
otic prophylaxis should be added.2

Patients with AKC who are inad-
equately controlled with topical cor-
ticosteroids or those who experience 
negative sequelae warranting discon-
tinuation of steroids may require topical 
or systemic immunomodulatory ther-
apy (oral, sublingual or subcutaneous 
routes).20-26 Topical cyclosporine may 
be an effective alternative in this situ-
ation; it has been shown to specifically 
inhibit T-lymphocyte proliferation while 
imparting direct inhibitory effects on 
eosinophil and mast-cell activation.20,21

Early research using cyclosporine 2% in 
maize oil demonstrated a distinct ben-
efit.22 However, clinical studies involv-
ing 0.05% cyclosporine emulsion have 
shown mixed results.20-25 Oral steroids 
are only considered in non-responsive 
situations.

Atopic dermatitis involving the lids, 
in addition to palliative treatments and 

oral antihistamines, may require corti-
costeroid creams or ointments. Options 
include over-the-counter hydrocortisone 
10%, fluorometholone ointment, tri-
amcinolone acetonide 0.1% or clobeta-
sone butyrate 0.05%. The immediate 
satisfaction topical steroids can produce 
encourages patients to use them liber-
ally or without consulting a professional. 
This relapsing behavior by the patient 
is sometimes known as “topical steroid 
addiction.” Since topical steroids can 
raise IOP and thin the dermis, patients 
must be educated that unapproved use 
is not a sound strategy. In lieu of ste-
roids, topical tacrolimus 0.1% ointment 
(Protopic, Astellas Pharma) has demon-
strated equivalent safety and efficacy in a 
head-to-head clinical study.26,27

 
Clinical Pearls 

•  Patients using topical steroids for 
long periods of time should also be 
monitored for glaucoma and cataracto-
genesis. 

•  It is important to distinguish 
between AKC and vernal keratocon-
junctivitis (VKC). VKC is seen in 
younger males (age three to 25 years) 
and has a tendency to become exacer-
bated during warmer months and in 
warmer climates. 

•  AKC must also be differentiated 
from contact eyelid dermatitis. Contact 
dermatitis presents with acute, pit-
ting edema (that can be pushed in), 
erythema and pronounced itching of 
the adnexa. Corneal and conjunctival 
involvement is rare and signals addi-
tional toxic exposure. 

•  Topical NSAIDs can provide anal-
gesia in the management of AKC but 
the dosage and length of use must mon-
itored as keratolysis has been associated 
with increased or prolonged regimens. 

•  Oral antihistamines have dimin-
ished bioavailability to the ocular tissues; 
however, their positive effect on the 
adnexa mandates consideration in AKC 
treatment. 
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• Consultation and comanagement 
with an allergist, dermatologist and 
corneal surgeon should be considered 
in patients with ongoing or worsening 
exacerbations.
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VIRAL CONJUNCTIVITIS

Signs and Symptoms
The two frequently encountered 

forms of viral conjunctivitis are pha-
ryngoconjunctival fever (PCF) and 
epidemic keratoconjunctivitis (EKC).1–11

Pharyngoconjunctival fever is character-
ized by a fever, sore throat, history of 
recent upper respiratory infection (URI) 
and follicular conjunctivitis.1,2,4,7,9-11 The 
condition may be unilateral or bilateral, 
but classically presents in one eye and is 
spread to the other.1–8 This may explain 
why some epidemics are centered around 
community activity areas like swim-
ming pools.4,7,8 The cornea is rarely 
affected and infiltrates are uncommon.5 
Preauricular lymph nodes may be pal-
pable and tender. The virus has an infec-
tious period of 14 to 30 days that is self-
limiting.7,8 The condition is contagious 
through the entire clinical period. 

The principal symptoms include 
diffuse conjunctival redness, watery dis-
charge, epiphora sometimes leading to 
a lateral canthal fissure (splitting of the 
skin at the lateral juncture of the upper 
and lower eyelids) and irritation.1–11 

Epidemic keratoconjunctivitis pres-
ents as a unilateral or bilateral inferior 
palpebral follicular conjunctivitis with 
epithelial and subepithelial keratitis.12,13 

While the entity has a reputation for 
preserving corneal sensation, recent 
investigations have demonstrated that 
transient decreased sensitivity over the 
middle course of the infection is pos-
sible.12-14 Subepithelial infiltrates (SEI) 
do not occur in every instance. When 
observed, they are typically concentrated 
in the central cornea, uniquely spar-
ing the periphery.12–15 These localized 
gatherings of leukocytes can persist for 
months or longer; the pockets they cre-
ate underneath the corneal epithelium 
are capable of producing permanent cor-
neal opacities.15,16 

Diffuse conjunctival injection, tear-
ing, watery discharge, red and edema-
tous eyelids, pinpoint subconjunctival 
hemorrhages, pseudomembrane (with 
occasional true membrane) formation on 
the upper and palpebral conjunctiva and 
palpable painful swelling of the preauric-
ular, submandibular or submental lymph 
nodes are fundamental clinical signs.12–17

In severe cases, conjunctival desiccation 
can initiate scarring of the palpebral and 
fornix conjunctiva.17 This condition is 
also contagious.9–12 In many instances, 
patients present with a history of contact 
with a person who had red eyes or an 
upper respiratory infection.

Pathophysiology
Viral conjunctivitis can be caused by a 

number of different organisms.1–18 Most 
produce mild, self-limiting disease, while 
others have the potential to produce 
severe, disabling symptoms.1-18 Viral 
conjunctival infections are thought to be 
transmitted either by airborne respiratory 
droplets or direct transfer from fingers 
to the conjunctival surface.1-4,7-16 After 
an incubation period of five to 15 days, 
the disease enters an acute phase, during 
which inciting particles trigger cytokines 
and chemoattractants, which initiate 
conjunctival hyperemia, tissue edema 
and follicle formation.19-21 Follicles are 
not just reservoirs for extracellular fluid 
and lymph. Conjunctiva-associated 
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lymphoid tissue (CALT) plays a key role 
in the protection of the ocular surface 
by initiating and regulating immune 
responses.19

Scattered throughout the lamina pro-
pria and consisting of components that 
include immunoglobulins, macrophages, 
dendritic cells and B-cells, conjuncti-
val follicles enlarge when exposed to 
toxins, bacteria, viruses and allergens.19

Lymphoid cells (T-cells and B-cells) 
migrate to these locals from other muco-
sal regions (mucosal associated lymphoid 
tissues, or MALT) when defense is 
required.19 

Pharyngoconjunctival fever is com-
monly caused by adenovirus types 3 and 
5, and occasionally by adenoviruses 4 and 
7.10 Epidemic keratoconjunctivitis is also 
caused by adenovirus. Of the 41 sero-
types of adenovirus, 19 can produce viral 
conjunctivitis.21 Types 1-11 and 19 are 
most common, responsible for the mild-
est form of EKC.12,21 Acute hemorrhagic 
conjunctivitis (viral/follicular conjunctivi-
tis with subconjunctival hemorrhage) is a 
variant produced by adenovirus types 19 
and 37 and the picornavirus.15,17 

Adenoviruses also have the ability to 
exert effects on the respiratory, geni-
tourinary and gastrointestinal tracts.1-3 

Adenoviruses account for 5% to 10% 
of respiratory illnesses in children.9,10

Adenovirus 7a has the potential to cause 
community epidemics via transmission 
through children.10 There is evidence 
that adenovirus type 8 can produce a 
more aggressive response, resulting in 
extensive keratitis, subepithelial opacities, 
subconjunctival hemorrhage and pro-
nounced lymphadenopathy.21

Subepithelial infiltrates are caused 
by viral antigens and lymphocytes col-
lecting in the shallow anterior stroma, 
just beneath the central epithelium.1-3,23 
Confocal biomicroscopic examination 
provides evidence of an inflammatory 
response localized to the basal epithe-
lium and anterior stroma of the central 
cornea.8,23 Some EKC variants include 
conjunctival membrane formation. 
Histologically, conjunctival membranes 
that develop in prolonged cases consist 
of fibrin, leukocytes, fibroblasts, collagen 
deposition, elements of the innate and 
acquired immune response, angiogenic 
factors and proliferating endothelial 
cells.24 Pseudomembranes are differenti-
ated from true membranes by the ease 
with which they are removed, pseudo-
membrane being distinguished by easier 
removal.15,24-26

 Membrane removal is distinguished 
by profuse and oozing bleeding, though 
pseudomembrane removal will also often 
cause bleeding.24-26 In both instances, 
as these components accumulate they 
interdigitate on a cellular level with the 
palpebral conjunctiva. As a result, when 
they are stripped from the conjunc-
tival surface, they produce trauma to 
the underlying membrane, resulting in 
bleeding.24-26 Cicatrization may ensue 
following removal, leading to significant 
permanent mechanical alterations.24,26 
The end result is fibrosis.24,26 

Management
Differentiating the various causes 

of conjunctivitis can be challenging. 
The Rapid Pathogen Screening Adeno 
Detector (AdenoPlus, Nicox) point-of-
care diagnostic test uses technology based 
on lateral flow immunochromatography 
to uncover the presence of adenoviral 
antigens.27,28 This test can minimize 
misdiagnosis. The detector works by 
capturing virus in the testing tool and 
presenting it to antigen-specific mono-
clonal antibodies inside the apparatus. 
The sample collector transfers ocular 
fluid from the lower conjunctiva to the 
lateral flow immunoassay, located in a 
plastic cassette. 

Once the sample has been transferred, 
a result is available in 10 minutes.27,28 
The test has a control indicator line; 
when it appears in the result window, the 
test is valid. The test is best administered 
within seven days of the patient’s devel-
oping a red eye.23 It requires a reasonable 
viral antigen load to generate a reading; 
false-negative readings are possible and a 
negative reading does not exclude other 
infectious etiologies.28 

Viral conjunctivitis is contagious and 
self-limiting. The primary goal of man-
agement is to increase patient comfort by 
relieving symptoms. The secondary goal 
is to educate patients so as to limit spread 
of the condition.21-29-31 Patients should 
stay home from work or school until the 

Above: A typical presentation of diffuse 
conjunctival injection and red, edematous 
eyelids in a patient with epidemic kerato-
conjunctivitis.

At right: Close-up view of severe epidemic 
keratoconjunctivitis, with more pronounced 
conjunctival injection, in another patient.
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discharge is eliminated.1-3 They should 
be warned against sharing utensils, 
glasses, linens or washcloths. Medical 
management may range from support-
ive cold compress and tears to topical 
vasoconstrictors, topical NSAIDs and 
topical steroids BID to QID.21,29-31 If 
pseudo- or true membranes are present, 
they should be removed using a forceps 
or a moistened cotton-tipped applicator 
soaked in a combination of antibiotic 
solution and anesthetic. Topical antibi-
otic steroidal combination therapy QID 
can be employed following the removal 
of the inflammatory membrane.15,21,29-31

Currently, no specific topical antiviral 
medication is recognized as an effec-
tive treatment for viral conjunctivitis.25

Ganciclovir gel (Zirgan, Bausch + 
Lomb), an antiviral option used in the 
treatment of herpes simplex dendritic 
keratitis, has been used successfully to 
limit the course and expedite healing in 
these cases, though this is an off-label 
use.30 Prescribed four to five times a 
day and then tapered to TID, alone or 
in combination with other therapies, 
the agent is gaining acceptance as an 
option.30 In stubborn cases, a povidone-
iodine 5% (Betadine) rinse can be 
offered. Here, the eye is anesthetized 
with a topical drop and the patient 
reclined. Povidone-iodine is placed into 
the palpebral fissure bathing the conjunc-
tivae for 10 to 30 seconds, then rinsed 
away. Discomfort is common afterwards 
and the patient may require analgesia. 
Patients should be well educated and give 
consent to this treatment.

Researchers have also been experi-
menting with off-label povidone-iodine 
eye drops with or without an incorpo-
rated topical steroid for hastening recov-
ery and lessening symptoms.32,33 In the 
worst cases, cycloplegia can be used for 
comfort.

 Clinical Pearls
•  When patients present with what is 

suspected to be viral conjunctivitis, the 

waiting room, magazines, office equip-
ment and instruments should be sani-
tized so they do not become a flashpoint 
for outbreak.

•  Most practitioners reserve topical 
steroidal therapy for the severely symp-
tomatic, those exhibiting severe SEI, 
decreased acuity from lacrimation or 
SEI on the visual axis, cases exhibiting 
pseudo- or true membrane formation, 
and cases recalcitrant to nonsteroidal 
management. 

•  Epidemic keratoconjunctivitis infil-
trates typically resolve without scarring 
the cornea. Patients should be told to 
expect their condition to worsen over the 
first seven to 10 days with slow improve-
ment following over a three- to six-week 
period. 

•  Steroids should be tapered slowly 
as the condition remits so that rebound 
inflammation can be avoided. 

•  The URI that preceded the red eye 
should not be discounted or ignored; 
consider referral to the internist. 
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FUCHS’ ENDOTHELIAL 
CORNEAL DYSTROPHY

Signs and Symptoms
First described by Austrian ophthal-

mologist Ernst Fuchs in 1910, the 
endothelial disorder that bears his name 
is a bilateral—though often asymmet-
ric—condition, and relatively common 
in older adults.1,2 While it may occa-
sionally be diagnosed earlier based upon 
biomicroscopic findings, Fuchs’ dys-
trophy is rarely symptomatic before 50 
years of age. Patients typically present 
with complaints of diminished vision, 
foreign body sensation and pain or dis-
comfort, particularly upon awakening. 

The key clinical finding is central 
corneal guttae (historically—though 
incorrectly—referred to as “guttata”), 
which represent focal thickenings at the 
level of Descemet’s membrane. When 
viewed in direct illumination, guttae 
appear as gold-colored, hyperreflective 
bodies on the posterior corneal surface; 
when retroillumination is used, they 
resemble small bubbles or holes in the 
endothelium. Fine endothelial pigment 
dusting is also commonly seen in asso-
ciation with guttae. In later stages, one 
may observe stromal edema with folds 
in Descemet’s membrane, and corneal 
pannus and bullous keratopathy in 
severe presentations. 

Fuchs’ dystrophy is encountered more 
commonly and with greater severity in 
women than men, by a ratio of about 
3:1.2 A variety of ocular conditions have 
been postulated to occur in association 
with Fuchs’ dystrophy as well, includ-
ing hypermetropia and shallow anterior 
chambers, open-angle glaucoma, kera-
toconus and age-related macular degen-
eration.3-10 None of these associations 
has been conclusively proven, however.

Pathophysiology
Fuchs’ dystrophy stems from a 

primary malfunction of the corneal 
endothelium, which is likely inherited 

via an autosomal dominant mechanism 
with incomplete penetrance.11,12 This 
leads to widespread loss of endothelial 
cells and subsequent disruption of the 
endothelial pump mechanisms, which 
are responsible for maintaining normal 
stromal hydration.13 The consequence 
is an excessive influx of aqueous fluid, 
leading to corneal stromal edema and 
a physiologically and optically compro-
mised tissue. 

The clinical and histopathological 
progression of Fuchs’ dystrophy has 
been well described in numerous prior 
publications. A clinical staging scheme 
was proposed many years ago, and is 
now widely accepted; usually, these 
stages span a period from 10 to 20 
years.2,14,15

Stage 1 is marked by central, 
irregularly distributed guttae and geo-
graphically arranged pigment dusting. 
Histologically, the endothelial cells 
show degeneration and deposition of 
abnormal Descemet’s membrane mate-
rial. Patients with Stage 1 Fuchs’ are 
generally asymptomatic. 

In Stage 2, patients may begin to 
experience glare and diminished visual 
acuity, particularly upon awakening. 
These symptoms are directly related to 
coalescence of the guttae with a resul-

tant increase in corneal edema, which 
can be noted in both the stroma (seen 
as central corneal thickening) and the 
epithelium (represented by fine micro-
cysts). As stromal edema increases, 
folds may be observed in Descemet’s 
membrane, and vision diminishes 
accordingly. 

Stage 3 of Fuchs’ endothelial dys-
trophy is heralded by more profound 
corneal damage in the form of epi-
thelial and subepithelial bullae. The 
pressure exerted by these lesions on 
sensitive corneal nerves can induce 
pain and photophobia, symptoms that 
can be significantly exacerbated when 
the bullae rupture.2 Stromal edema 
is persistent, as is diminished acuity 
throughout the day. 

Permanent corneal scarring occurs 
in Stage 4, due to the development 
of subepithelial tissue in the central 
cornea. Clinically, it appears as an 
irregular, dense, gray, avascular sheet; 
histologically, this tissue is composed 
of active fibroblasts and collagen fibrils 
sandwiched between the superficial 
stroma and the epithelium.15 The 
corneal bullae dissipate at this point, 
as do the painful episodes experienced 
by patients. Unfortunately, profound 
vision loss accompanies the scarring.

CORNEA

Corneal guttae are the hallmark of Fuchs’ dystrophy.
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Management
Treatment of Fuchs’ endothelial 

dystrophy varies depending upon the 
severity of the disease. Patients with 
early stromal and/or epithelial edema 
may be treated conservatively with 
sodium chloride 5% solution through-
out the day (e.g., Muro 128 every two 
to six hours) and sodium chloride 5% 
ointment overnight. These hypertonic 
agents serve to diminish corneal edema 
and improve vision. 

Another historical noninvasive mea-
sure intended to deturgesce the cornea 
involves the use of a hair dryer, held at 
arm’s length and directed toward the 
eyes.14 Drying the cornea for five to 
10 minutes upon waking may improve 
vision for some time, although caution 
should be taken not to burn the eye.

As patients become more symptom-
atic with regard to pain and/or reduced 
vision, additional treatment options 
may be employed. Topical nonsteroidal 
anti-inflammatory drugs (NSAIDs, 
e.g., Acuvail, Allergan) may be help-
ful in managing patients with painful 
bullae; however, the practitioner must 
understand that these agents merely 
provide analgesia in cases of Fuchs’ dys-
trophy. In addition, corneal melts have 
been associated with the use of certain 
NSAIDs, and hence these drugs should 
be used judiciously.16 

Historically, ocular hypotensive 
agents have been advocated for those 
with Fuchs’ dystrophy, even for those 
patients in whom intraocular pres-
sure is within normal limits.17 It is 
hypothesized that by reducing the 
anterior chamber fluid volume, stress 
on the endothelial pump mechanisms is 
decreased, and this subsequently helps 
to diminish corneal edema; unfortu-
nately, there are no conclusive, prospec-
tive studies to support this position to 
date. Additionally, one class of ocular 
hypotensives that should specifically be 
avoided in patients with Fuchs’ dystro-
phy is the carbonic anhydrase inhibi-

tors (i.e., dorzolamide, brinzolamide, 
acetazolamide), as these may actually 
disrupt the endothelial Na-K-ATPase 
pump.18

Therapeutic (bandage) soft contact 
lenses may also serve to alleviate patient 
discomfort in cases of advanced Fuchs’ 
dystrophy. A flatly fit, high-water con-
tent lens helps to mask the irregular 
astigmatism and diminish pain associ-
ated with epithelial bullae.13,17 Silicone 
hydrogel lenses have also been used in 
this capacity with some success.19 

Despite medical treatment, most 
patients with Fuchs’ dystrophy will ulti-
mately require surgical intervention.20

Until about 15 years ago, penetrat-
ing keratoplasty was the procedure of 
choice; however, with the advent of 
deep lamellar keratoplasty, patients now 
have a surgical option that is less inva-
sive and painful, necessitates a shorter 
recovery time, and results in fewer 
instances of rejection.21 In Descemet’s 
membrane endothelial keratoplasty 
(DMEK) or Descemet’s stripping 
endothelial keratoplasty (DSEK)/
Descemet’s stripping automated endo-
thelial keratoplasty (DSAEK), only 
the posterior aspect of the cornea is 
removed and replaced with donor tis-
sue in an effort to restore a functional 
endothelial layer. 

DMEK may offer better vision 
and may indeed become the pre-
ferred surgical procedure, but cur-
rently this extremely thin donor tissue 
is very fragile and difficult to handle. 
Consequently, the currently favored 
surgical technique is DSEK, which 
selectively peels away approximately 
150µm (about 25%) of the posterior 
stroma, including Descemet’s mem-
brane and the endothelium.22 The 
donor button of posterior stroma, 
Descemet’s membrane and endothe-
lium are then implanted.23 DSEK has 
the advantage of a smaller, potentially 
self-sealing incision, a smoother recipi-
ent interface for the donor tissue and a 

more rapid rate of visual recovery than 
penetrating keratoplasty.22 

Clinical Pearls
• The presence of excessive central 

guttae in the absence of corneal edema 
is commonly referred to as endothelial 
cell dystrophy.13 This condition may 
remain stable or progress to Fuchs’ 
dystrophy, which by definition includes 
some degree of stromal and/or epithe-
lial edema. 

• Mid-peripheral or peripheral cor-
neal guttae may occasionally be seen 
in asymptomatic patients over age 40. 
These entities are known as Hassall-
Henle bodies and are of no particular 
clinical significance. 

• In place of hypertonic saline, we 
have experienced modest success with 
FreshKote (Focus Laboratories) for a 
variety of corneal disorders. This lubri-
cant uses high colloidal density rather 
than osmotic pressure from salts to 
address epithelial edema. It also has 
the advantage of enhanced lubricity, 
increased contact time and improved 
comfort upon instillation.

• While topical NSAIDs may be 
helpful in ameliorating pain associated 
with Fuchs’ dystrophy, corticosteroids 
have not been shown to be of significant 
benefit in this condition.24
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HERPES SIMPLEX VIRUS 
EPITHELIAL KERATITIS

Signs and Symptoms
The herpes simplex virus (HSV) is a 

common pathogen in developed regions 
of the world and a frequent source of 
ocular infection. Nearly 60% of the 
American population is seropositive for 

HSV-1 and another 17% is seroposi-
tive for HSV-2.1 Initial ocular infection 
by HSV tends to be seen in younger 
patients, with an approximate average 
age of 24 years.1,2

Recurrence of the HSV infection 
may occur at any age and while the 
Recurrence Factor Study (RFS) of the 
Herpetic Eye Disease Study (HEDS) 
II did not conclude any specific trig-
ger factors to be associated with the 
development of signs and symptoms, 
other reports in the literature have iden-
tified causative factors, which include 
fever, hormonal changes, ultraviolet sun 
exposure, psychological stress, ocular 
trauma, trigeminal nerve manipulation, 
steroid use, ocular surgery, exposure to 
ultraviolet radiation, immunosuppres-
sive agents and glaucoma treatment with 
prostaglandin analogs.3-7 There is no 
recognized racial or gender predilection 
in HSV keratitis.1

Epithelial keratitis is actually the sec-
ond most common ocular manifestation 
of HSV; in a series of patients with her-
petic ocular infection, epithelial keratitis 
was encountered in 12.2% overall, while 
stromal keratitis was noted in 25.4%.8,9

HSV epithelial keratitis typically pres-
ents as a unilateral red eye with a variable 
degree of pain or irritation. Associated 
photophobia and epiphora are com-
mon. Vision may or may not be affected, 
depending upon the location and extent 
of the corneal lesion. Bilateral HSV 
keratitis may be encountered in a small 
percentage of cases, though it is more 
common in children and those with 
immune or atopic disease.10,11

The hallmark finding in HSV kera-
titis involves a dendritic ulceration of 
the corneal epithelium, which may be 
accompanied by a stromal keratitis in 
more severe presentations. These lesions 
often begin as a nondescript, punctate 
keratopathy but quickly coalesce to form 
the familiar branching patterns (arboriz-
ing, dendritic) that stain brightly with 
sodium fluorescein dye. Also, because 

the virus invades and compromises the 
epithelial cells surrounding the ulcer, the 
leading edges (the so-called “terminal 
end-bulbs”) tend to exhibit staining 
with rose bengal and/or lissamine green 
dye. Secondary anterior uveitis is often 
encountered with the keratitis, particu-
larly when treatment is delayed.9 Other 
epithelial manifestations include geo-
graphic ulcers and marginal ulcers.

Rarely, a vesicular skin rash affecting 
the ocular adnexa or a follicular conjunc-
tivitis may accompany the epithelial ker-
atitis, although these findings are more 
typical of the initial, primary infection 
and less common with recurrent HSV.9

One initial non-ocular manifestation 
that is seen is a vesicular papillomacular 
rash that sometimes affects the skin of 
the lids but more commonly results in a 
“fever blister” or “cold sore” in or around 
the mouth; this is referred to as herpes 
labialis.

Pathophysiology
HSV keratitis can be caused by either 

Type-1 or Type-2 herpes simplex. 
Infection by HSV-1 predominantly 
affects the upper half of the body (e.g., 
eyes and mouth) whereas HSV-2 is 
mainly associated with diseases of the 
lower half of the body (e.g., genitalia and 
perianal region).12 The virus is transmit-
ted via bodily fluids and affects the skin 
and mucous membranes of the infected 
host.1 Primary herpetic infections are 
generally encountered in children and 
young adults.1,2 

A classic dendritiform lesion seen in herpes 
simplex epithelial keratitis.
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HSV is a pathogen that establishes 
what is known as a lytic and latent infec-
tion.13 Reactivation from latency occurs 
intermittently and chronically, serving 
as a life-long source of recurrent infec-
tion. In this complex process, HSV has 
the capability of simultaneously trigger-
ing and neutralizing innate immunity, 
creating a dynamic equilibrium between 
the virus and the innate immune sys-
tem; when the immune system prevails, 
the signs and symptoms are negligible. 
When the virus prevails, more substan-
tial signs and symptoms ensue.13 

After resolution of the initial infec-
tion, the herpes virus migrates along 
local nerves to regional ganglia and 
remains dormant until reactivated by 
specific stimuli.14 On average, patients 
experience recurrences at a rate of 0.6 
episodes per year.15 HSV infection can 
affect any of the three branches (oph-
thalmic, maxillary, mandibular) of the 
trigeminal nerve (cranial nerve V). This 
can then lead to latency in the trigemi-
nal ganglion. While it is traditionally 
thought that reactivation spreads down 
the nerve axon from the ganglion to the 
corneal epithelium, interneuronal spread 
of the virus within the ganglion can 
cause ocular disease (epithelial keratitis) 
without primary infection in the cornea.

While many of the ocular manifesta-
tions related to HSV are immune (e.g., 
delayed hypersensitivity reaction) or 
inflammatory in nature (e.g., stromal 
and disciform keratitis, iridocyclitis), 
epithelial keratitis represents infection 
by live virus.16,17 Cytokines characteristic 
of Th1 cells (in particular IFN-γ and 
IL-2) have been shown to dominate in 
HSV keratitis in addition to mechanisms 
by nonspecific, antigen-independent 
effector cells such as neutrophils, baso-
phils and monocytes. More recently, 
the migration and maturation of den-
dritic cells within the corneal stroma of 
patients with HSV keratitis have been 
recognized as contributors to recurrent 
disease, suggesting a role for delayed 

type hypersensitivity in the immuno-
pathogenesis of HSV keratitis.17 

Viral replication in most cases is 
confined to the corneal epithelium, 
with stromal invasion impeded by early 
responding nonspecific defense mecha-
nisms.13,17 These are rapidly comple-
mented by the specific, mainly cellular, 
immune response.13,17,18 As the epitheli-
al cells die, a dendritic ulcerative keratitis 
results. After several recurrences, the cor-
neal stroma may become involved.16,17 
Disciform stromal scarring, conjunctivitis 
and uveitis are natural sequelae to the 
corneal inflammation.17 

Management
HSV epithelial keratitis must be man-

aged quickly and aggressively to prevent 
penetration into deeper corneal tissues 
with subsequent scarring and vision 
loss. The treatment of choice consists of 
topical and oral antiviral therapies. For 
over 30 years, the only readily available 
topical treatment for this condition has 
been trifluridine 1% ophthalmic solution 
(Viroptic, Monarch Pharmaceuticals). 
In most instances, the initial dosage of 
trifluridine is one drop every two hours 
up to nine times daily for HSV epithelial 
keratitis; as regression of the dendrites 
ensues, the dosage may be tapered to 
Q3-4H until complete resolution is seen, 
over a period of seven to 10 days.19,20 

More recently, ganciclovir 0.15% 
ophthalmic gel (Zirgan, Bausch + 
Lomb) has emerged as an alternative to 
trifluridine; the advantage of this medi-
cation is less frequent initial dosing at 
just five times daily (approximately every 
three hours while awake) until the cor-
neal ulcer heals, and then three times per 
day for another seven days. Additionally, 
ganciclovir demonstrates greatly reduced 
corneal toxicity as compared to trifluri-
dine, primarily because it is only taken 
up by virus-infected cells.16,21,22 Gentle 
debridement of the ulcer bed to remove 
active viral particles has been advocated 
as an adjunctive therapy to topical antivi-

ral agents, as it may hasten the speed of 
resolution.19 Cycloplegia (homatropine 
2% TID-QID or even atropine 1% 
BID) may be initiated, depending upon 
the severity of the uveitic response and 
the patient’s subjective discomfort.

Oral antiviral agents can also effec-
tively treat HSV epithelial keratitis, and 
may be used in a variety of scenarios.23-25

Oral medications should be considered 
in patients who lack the dexterity to 
independently instill eye drops with 
regular frequency, where there is a his-
tory of toxicity or other adverse response 
to topical antiviral therapy, or where the 
topical preparations are cost prohibitive. 
The oral antiviral agents work because 
they are able to generate pharmaco-
therapeutic levels in the tears. Options 
for managing HSV epithelial keratitis 
include acyclovir 200mg to 400mg five 
times daily, valacyclovir 500mg three 
times daily or famciclovir 250mg to 
500mg two to three times daily for 21 
days; of these, generic acyclovir is typi-
cally the least expensive. 

The Acyclovir Prevention Trial (APT 
of the HEDS II) demonstrated that oral 
antiviral medications may further serve 
a preventative role by reducing the fre-
quency and severity of recurrent infective 
outbreaks.26,27 Acyclovir 400mg BID is 
the most commonly used regimen for 
prophylactic suppression, but valacyclovir 
500mg once daily may be used for those 
who are intolerant of acyclovir.28 

It is well established that the herpes 
simplex virus replicates more rapidly 
in the presence of certain immunosup-
pressive agents, hence worsening the 
course of the disease. Indeed, reports of 
corticosteroids exacerbating HSV ocular 
infections date back 50 years or more.29 
For this reason, topical steroids are 
generally considered a contraindication 
when managing active HSV epithelial 
keratitis. However, the Stromal Keratitis 
Not on Steroids (SKN) arm of HEDS 
I demonstrated that judicious topical 
steroid use can be a beneficial adjunct 
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when used under the umbrella of topical 
or oral antiviral agents, following several 
days of effective antiviral therapy; this 
is particularly true in cases of associated 
stromal inflammation.30,31

When managed appropriately, HSV 
epithelial keratitis resolves without scar-
ring, although there is potential for sub-
tle epithelial irregularities and progres-
sive corneal hypoaesthesia with recurrent 
attacks.32 Should stromal keratitis 
develop secondary to the epitheliopathy, 
the potential for corneal opacification 
increases dramatically. Penetrating or 
lamellar keratoplasty may be indicated in 
such cases.33,34

It should be noted that while treat-
ment of this condition is often straight-
forward when identified and managed 
early, HSV remains the most common 
infectious cause of unilateral blindness in 
the developed world.35

Clinical Pearls 
•  A unilateral red eye in an adult 

patient that is inconsistent with the 
symptoms (i.e., the patient seems to be 
in far less discomfort than the appear-
ance of the eye would indicate) must 
make the practitioner suspicious for 
HSV keratitis, particularly if the indi-
vidual has a previous history of similar 
infections. 

•  Recurrent episodes induce greater 
damage to the corneal nerves, leading 
to hypoesthesia. The cotton-wisp test 
used for measuring corneal sensitivity is 
positive in cases of HSV keratitis when 
one cornea is less sensitive to the touch 
of the wisp then the other. It should be 
used whenever HSV is suspected. 

•  Consider a history of prolonged sun 
exposure or extreme psychological stress 
to be significant in diagnosing HSV epi-
thelial keratitis.

•  The majority of adverse steroid-
related outcomes in HSV epithelial kera-
titis have arisen from improper diagnosis 
where topical steroid (alone or in com-
bination) use was initiated without anti-

viral coverage. Judicious use of a topical 
steroid concurrent with and following 
several days of antiviral treatment can 
help reduce scarring should the stroma 
become inflamed. Beware of toxicity 
related to topical antiviral medications. 
Some chronic cases may seem resistant 
to therapy when, in reality, the virus has 
been killed and the medication is per-
petuating a non-healing pseudodendrite 
or a neurotrophic keratopathy.

•  Not every case of HSV epithelial 
keratitis manifests in a classic dendritic 
appearance, especially early in the disease 
course. Factors such as duration since 
onset, medication use, atopic disease 
or a history of corneal transplantation 
can significantly alter the presentation. 
Always consider HSV in the differential 
of atypical or unusual epitheliopathies.

•  At the initial presentation of HSV 
epithelial keratitis, we educate patients 
about the role of long-term suppressive 
therapy with low-dose oral acyclovir and 
give the patient this option. At the sec-
ond outbreak, we more strongly recom-
mend ongoing suppressive therapy.

1. Farooq AV, Shukla D. Herpes simplex epithelial 
and stromal keratitis: an epidemiologic update. Surv 
Ophthalmol. 2012;57(5):448-62. 

2. Uchio E, Hatano H, Mitsui K, et al. A retrospective 
study of herpes simplex keratitis over the last 30 years. 
Jpn J Ophthalmol. 1994;38(2):196-201.

3. Shtein RM, Stahl RM, Saxe SJ, et al. Herpes simplex 
keratitis after intravitreal triamcinolone acetonide. Cornea. 
2007;26(5):641-2.

4. Barequet IS, Wasserzug Y. Herpes simplex keratitis 
after cataract surgery. Cornea. 2007;26(5):615-7.

5. Miyajima S, Sano Y, Sotozono C, et al. Herpes simplex 
keratitis after ophthalmic surgery. Nippon Ganka Gakkai 
Zasshi. 2003;107(9):538-42.

6. Rezende RA, Uchoa UB, Raber IM, et al. New onset 
of herpes simplex virus epithelial keratitis after penetrating 
keratoplasty. Am J Ophthalmol. 2004;137(3):415-9.

7. Dios Castro E , Maquet Dusart JA . Latanoprost-
associated recurrent herpes simplex keratitis. Arch Soc 
Esp Oftalmol. 2000;75(11):775-778.

8. Xu F, Sternberg MR, Kottiri BJ, et al. Trends in herpes 
simplex virus type 1 and type 2 seroprevalence in the 
United States. JAMA. 2006;296(8):964-73.

9. Miserocchi E, Fogliato G, Bianchi I, et al. Clinical 
Features of Ocular Herpetic Infection in an Italian Referral 
Center. Cornea. 2014 Jun;33(6):565-70.

10. Chong EM, Wilhelmus KR, Matoba AY, et al. Herpes 
simplex virus keratitis in children. Am J Ophthalmol. 
2004;138(3):474-5.

11. Souza PM, Holland EJ, Huang AJ. Bilateral herpetic 
keratoconjunctivitis. Ophthalmology. 2003;110(3):493-6.

12. Garweg JG, Halberstadt M. The pathogenesis of 
herpetic keratitis. Klin Monatsbl Augenheilkd. 2002; 
219(7):477-86.

13. Ma Y, He B. Recognition of herpes simplex viruses: 
toll-like receptors and beyond. J Mol Biol. 2014 Mar 
20;426(6):1133-47. 

14. Saini JS, Agarwala R. Clinical pattern of recurrent her-
pes simplex keratitis. Indian J Ophthalmol. 1999;47(1):11-4.

15. Rowe AM, St Leger AJ, Jeon S, et al. Herpes kerati-
tis. Prog Retin Eye Res. 2013;32(1):88-101. 

16. Sahin A, Hamrah P. Acute Herpetic Keratitis: What is 
the Role for Ganciclovir Ophthalmic Gel? Ophthalmol Eye 
Dis. 2012;4:23-34.

17. Hawthorne KM, Dana R, Chodosh J. Delayed type 
hypersensitivity in the pathogenesis of recurrent herpes 
stromal keratitis. Semin Ophthalmol. 2011;26(4-5):246-50. 

18. Garweg JG, Halberstadt M. The pathogenesis of 
herpetic keratitis. Klin Monatsbl Augenheilkd. 2002; 
219(7):477-86.

19. Wilhelmus KR. Therapeutic interventions for herpes 
simplex virus epithelial keratitis. Cochrane Database Syst 
Rev. 2007;24(1):CD002898.

20. Labetoulle M. The latest in herpes simplex keratitis 
therapy. J Fr Ophtalmol. 2004;27(5):547-57.

21. Matthews T, Boehme R. Antiviral activity and mecha-
nism of action of ganciclovir. Rev Infect Dis. 1988;10 
Suppl 3:S490-4.

22. Croxtall JD. Ganciclovir ophthalmic gel 0.15%: 
in acute herpetic keratitis (dendritic ulcers). Drugs. 
2011;71(5):603-10. 

23. Higaki S, Itahashi M, Deai T, et al. Effect of oral valaci-
clovir on herpetic keratitis. Cornea. 2006;25(10 Suppl 
1):S64-7.

24. Sozen E, Avunduk AM, Akyol N. Comparison of effi-
cacy of oral valacyclovir and topical acyclovir in the treat-
ment of herpes simplex keratitis: a randomized clinical 
trial. Chemotherapy. 2006;52(1):29-31.

25. Wilhelmus KR. Antiviral treatment and other therapeu-
tic interventions for herpes simplex virus epithelial keratitis. 
Cochrane Database Syst Rev. 2010;(12):CD002898.

26. Herpetic Eye Disease Study Group. Oral acyclovir for 
herpes simplex virus eye disease: effect on prevention of 
epithelial keratitis and stromal keratitis. Arch Ophthalmol. 
2000;118(8):1030-6.

27. Langston DP. Oral acyclovir suppresses recurrent 
epithelial and stromal herpes simplex. Arch Ophthalmol. 
1999;117(3):391-2.

28. Miserocchi E, Modorati G, Galli L, Rama P. Efficacy 
of valacyclovir vs acyclovir for the prevention of recurrent 
herpes simplex virus eye disease: a pilot study. Am J 
Ophthalmol. 2007;144(4):547-51.

29. Crompton DO. Corticosteroids exacerbate ocular her-
pes simplex. Med J Aust. 1964;2(12):950-4.

30. Barker NH. Ocular herpes simplex. Clin Evid. 
2006;(15):917-23.

31. Knickelbein JE, Hendricks RL, Charukamnoetkanok 
P. Management of herpes simplex virus stromal 
keratitis: an evidence-based review. Surv Ophthalmol. 
2009;54(2):226-34. 

32. Hamrah P, Sahin A, Dastjerdi MH, et al. Cellular 
changes of the corneal epithelium and stroma in herpes 
simplex keratitis: an in vivo confocal microscopy study. 
Ophthalmology. 2012;119(9):1791-7.

33. Li J, Ma H, Zhao Z, et al. Deep anterior lamellar 
keratoplasty using precut anterior lamellar cap for her-
pes simplex keratitis: a long-term follow-up study. Br J 
Ophthalmol. 2014;98(4):448-53.

34. Wu SQ, Zhou P, Zhang B, et al. Long-term comparison 
of full-bed deep lamellar keratoplasty with penetrating kera-
toplasty in treating corneal leucoma caused by herpes sim-
plex keratitis. Am J Ophthalmol. 2012;153(2):291-299.e2.

C
O

R
N

E
A

001_ro0614_hndbk_FINAL.indd   37 5/30/14   1:30 PM



38A  REV IEW OF  OPTOMETRY  JUNE 15, 2014

35. Pepose J, Keadle T, Morrison L. Ocular herpes sim-
plex: changing epidemiology, emerging disease patterns, 
and the potential of vaccine prevention and therapy. Am J 
Ophthalmol. 2006;141(3):547-57.

MOOREN’S ULCER

Signs and Symptoms
Mooren’s ulcer represents an idio-

pathic, inflammatory, marginal or 
peripheral ulceration of the cornea. 
There are two recognized presentations, 
which were initially described by Wood 
and Kaufman in 1971.1 The first of 
these is the typical or benign type, which 
tends to be unilateral, mild to moder-
ate with regard to symptoms, and more 
commonly seen in elderly Caucasian 
individuals. The second variety is atypi-
cal or malignant, and tends to be bilat-
eral in 75% of patients, progressive and 
more severe in terms of presentation and 
symptomology; it is encountered more 
frequently in younger patients and those 
of African descent.2,3 Overall, the condi-
tion is slightly more common in men 
than in women.4

Patients with Mooren’s ulcer typically 
present with variable levels of discom-
fort, ranging from foreign body sensation 
to excruciating and incapacitating pain. 
Photophobia is also common. On pre-
sentation, the involved eye will display 
hyperemia, tearing and blepharospasm 
in more severe cases. Vision may be 
impacted in association with progres-
sion of the ulcer toward the visual axis, 
or from the development of secondary 
astigmatism. 

Biomicroscopically, Mooren’s ulcer 
begins with patchy, peripheral stromal 
infiltrates, usually affecting the nasal 
or temporal cornea.5 Eventually these 
infiltrates will coalesce, with subsequent 
dehiscence of the overlying epithelium. 
Ultimately, the condition progresses to 
involve active thinning of the anterior 
third to half of the stroma, often infe-
riorly and extending to the limbus. It is 
not uncommon to see quiescent regions 
adjacent to active, inflamed areas. 

A classic finding in Mooren’s ulcer is 
a steep, overhanging edge to the lesion, 
which is quite characteristic of the dis-
ease.6 Associated findings may include 
anterior uveitis, hypopyon, glaucoma 
and cataract in extreme instances.7 The 
greatest associated risk in Mooren’s ulcer 
is progression to corneal perforation, 
which can result from minor trauma and 
occurs in up to 36% of cases.7

Pathophysiology
The precise etiology of Mooren’s 

ulcer is unknown; however, genetic and 
environmental factors for the disease 
have been proposed.6 Suggested envi-
ronmental causes include an antecedent 
history of trauma or surgery as well as 
exposure to viral and parasitic infections, 
including helminthiasis. Human leuko-
cyte antigens (HLAs) may also confer 
susceptibility to Mooren’s ulcer.8-10

Whatever the basis, it is widely held 
that Mooren’s ulcer is an autoimmune 
disease that solely impacts the cornea, 
without expression in other tissues of the 
body.11 This is in direct contrast to the 
condition we know clinically as peripheral 

ulcerative keratitis, which is associated 
with systemic disease in the vast major-
ity of cases, including such disorders as 
rheumatoid arthritis, granulomatosis 
with polyangiitis (i.e., Wegener’s granu-
lomatosis), polyarteritis nodosa, relapsing 
polychondritis, systemic lupus erythema-
tosus, hepatitis and syphilis.12

Management
Therapy for Mooren’s ulcer generally 

follows a stepladder approach, moving 
from less to more invasive based upon 
the severity of the condition. The goal is 
to arrest the inflammation and ulcerative 
process, thereby helping to facilitate 
corneal reepithelialization. In most cases, 
topical corticosteroids (e.g., diflupred-
nate 0.05% Q2H-QID) are employed 
early, along with strong cycloplegia (e.g., 
scopolamine 0.25% BID-TID) and 
antibiotic prophylaxis (e.g., besifloxacin 
0.6% TID). Additional topical therapies 
that have been attempted with modest 
success include cyclosporine 1% drops 
and acetylcysteine 10%.6,13 Artificial 
tears and bandage contact lenses may 
be helpful as a supportive therapy to 

Above: A 43-year-old male with Mooren’s 
ulcer secondary to Lyme disease.

At left: The same patient one month after 
treatment with Lotemax and doxycycline.

(Both images courtesy of Christine Sindt, OD, 
University of Iowa Carver College of Medicine.)
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further reduce discomfort and promote 
healing. In cases where topical steroids 
are contraindicated or ineffective after 
seven to 10 days, oral pulse therapy (e.g., 
prednisone 60mg to 100mg daily) may 
be attempted. 

Should the condition be recalcitrant 
to topical and oral therapy, however—
which is often the case—surgical excision 
of the perilimbal conjunctiva and epi-
sclera is indicated.2,6 This helps to elimi-
nate the inflammatory impetus, which 
is believed to stem from the vasculature 
located at the corneal margin. In more 
severe cases or in those with impending 
corneal perforation, lamellar keratoplasty 
may be required.6 The use of amniotic 
membrane transplantation in patients 
with Mooren’s ulcer has shown mixed 
results.11,14,15 A variety of other systemic 
immunomodulatory therapies have also 
been documented in association with 
surgical therapy, including oral cyclospo-
rine, methotrexate, interferon alpha-2b, 
infliximab and adalimumab.6,16-20

Clinical Pearls
• Mooren’s ulcer is considered by 

some to be an idiopathic form of periph-
eral ulcerative keratitis, and in fact, the 
two may be clinically indistinguishable. 
A careful history is required in order to 
differentiate these conditions. In acute 
cases presenting without a known sys-
temic history, medical testing is indicat-
ed to identify or rule out any associated 
systemic disorders.

• Likewise, Mooren’s ulcer must 
be differentiated from other forms of 
progressive, peripheral corneal thinning, 
such as Terrien’s marginal degeneration 
or pellucid marginal degeneration. Aside 
from having different courses and etiolo-
gies, the primary distinction between 
these entities and Mooren’s ulcer is that 
the degenerations are characteristically 
painless and bilateral, whereas Mooren’s 
is typically painful and often unilateral.

• Before initiating any topical therapy 
for presumed Mooren’s ulcer, first be 

sure to rule out perforation. Should a 
Seidel test reveal leakage of aqueous 
from the wound indicating perforation, 
immediate referral to a board-certified 
cornea specialist is in order. Some might 
even argue that, since surgical interven-
tion is virtually inevitable, all cases of 
suspected Mooren’s ulcer should be 
referred to a corneal surgeon.
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TRAUMATIC CORNEAL 
LACERATION AND 
PERFORATION

Signs and Symptoms
Traumatic corneal lacerations and 

perforations are invariably accompanied 
by a recent history of ocular injury. 
Typically, this involves a sharp object 
such as a knife, hand tool, tree branch 
or glass shard, although cases have been 
documented involving some very obscure 
items, including fish hooks, plastic toys, 
ninja stars and the talons from a bird of 
prey.1-4 Although fingernail scratches 
typically do not generate enough force 
to lacerate the cornea, this etiology 
has been documented in the literature; 
hence, it is important to rule out lac-
eration in all cases of corneal trauma.5

Lacerations may also result from pen-
etration by a high-velocity projectile 
or may occur secondary to severe blunt 
injury.6

Patients with corneal laceration typi-
cally report intense pain at the onset, 
although this may diminish over time 
due to severing of the corneal nerves. 
Additional symptoms may include 
photophobia, lacrimation and variably 
reduced vision. According to the data-
base of the United States Eye Injury 
Registry (USEIR), corneal injuries are 
five times more likely in males than 
females, and are also more common in 
active, younger age groups.7

Typically, there will be pronounced 
ocular injection, secondary blepharo-
spasm and pseudoptosis secondary to 
pain and photophobia. The corneal 
laceration may be obvious if it is large 
or irregularly shaped. One may observe 
a jagged defect that extends from the 
corneal epithelium into and through 
the underlying stroma. Small, linear 
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breaks may be more difficult to visual-
ize, because the opposing surfaces of 
the wound may close like a “flap-valve” 
under the sustained intraocular pressure 
of the eye. If the laceration is full thick-
ness, the anterior chamber may be shal-
low or even flat, again depending upon 
the extent of the injury. 

Aqueous can be visualized percolat-
ing from the edge of the wound when 
fluorescein is painted across the wound 
(Seidel’s sign). The intraocular pressure 
may be substantially reduced in cases of 
full-thickness lacerations and perfora-
tions, sometimes reaching as low as 
0mm Hg to 2mm Hg, depending upon 
the timing of the evaluation compared to 
the time of injury.

One finding that is particularly diag-
nostic of a perforating corneal injury 
is the presence of air bubbles within 
the anterior chamber. Other key signs 
include corectopia and iris prolapse into 
or through the wound as internal ocular 
pressure forces tissue forward to plug the 
wound. Accompanying pathology related 
to the inciting trauma is also common; 
subconjunctival hemorrhage, hyphema, 
iridodialysis, lens dislocation, cataract, 
vitreous hemorrhage and rarely vitreous 
incarceration are all possible findings.4

While corneal lacerations typically 
encompass significant area, perforations 
do not and can easily be missed during 
the clinical exam. Corneal perforations 
typically involve a foreign object pen-
etrating the cornea, such as a needle or 
tree twig, or a small projectile entering 
the cornea and lodging within the eye. 
Corneal perforations can partially or 
fully self-seal. As such, there may be no 
hypotony, the chamber may be shallow 
but formed, and there may be no Seidel 
sign.

Pathophysiology
The cornea possesses great tensile 

strength and is generally resistant to pen-
etration by blunt perpendicular forces; 
however, tangential injuries of sufficient 

force—particularly those induced by 
sharp objects—have the potential to 
cause the lamellar sheets of the corneal 
stroma to separate, allowing for entry 
into the tissue. 

A laceration refers to a wound pro-
duced by the tearing of a bodily tis-
sue; it is usually traumatic, irregularly 
shaped and induced by a foreign object. 
Lacerations may vary in thickness. 
When the cornea is penetrated through 
all layers into the anterior chamber, it is 
referred to as a full-thickness laceration. 
A cleft that does not completely traverse 
the stroma and endothelium is consid-
ered a partial-thickness laceration.

The obvious danger in a full-thickness 
corneal laceration is the subsequent 
extrusion of intraocular contents through 
the wound or introduction of harmful 
matter or infectious microorganisms. 
Numerous cases of endophthalmitis have 
been documented, in some cases involv-
ing highly unusual organisms.8-10 As the 
pressure in the anterior chamber drops, 
the pressure from the vitreous body 
forces the lens and iris forward. That 
excessive manipulation or further trauma 
may induce a prolapse of these tissues 
through the laceration. 

Management
From a primary care point of view, 

the management of corneal lacera-
tion involves basic first aid. The clini-
cian must make a definitive diagnosis 
as quickly as possible using the least 
amount of manipulation or intervention. 

To aid examination in cases of corneal 
trauma, it is often advantageous to instill 
a topical anesthetic. This helps to allevi-
ate patient discomfort and permits the 
clinician to perform a more thorough 
evaluation of the eye, including visual 
acuity assessment, pupillary evaluation 
and biomicroscopy. 

The downside of using a topical 
anesthetic—or any topical agent—in 
cases of corneal laceration is the potential 
for deep tissue toxicity or introduced 
infection. With a compromised cornea, 
topically applied drugs achieve intraocu-
lar concentrations much greater than 
normally intended. This can lead to 
unwanted sequelae. Hence, any topi-
cal agents should be used sparingly if at 
all, and preservative-free options, where 
available, are preferred.

To differentiate corneal abrasions and 
partial-thickness lacerations from full-
thickness lacerations, perform the Seidel 
test. Fluorescein is applied directly to 
the wound, and then carefully inspected 
under cobalt blue illumination, either 
with a Burton lamp or at the biomicro-
scope. In cases of corneal perforation, 
aqueous will slowly percolate from the 
lesion, creating a dark-appearing area 
with a steady flow of fluid to the inferior 
fluorescent tear lake. As some small per-
forations can at least partially self-seal, 
the Seidel test may be negative. 

If a high-speed impact has caused 
trauma, a negative Seidel test does not 
rule out corneal perforation. In these 
cases, a pressure Seidel test should be 
performed. The corneal defect is painted 
with fluorescein and mild pressure is 
applied to the globe through the sclera 
or eyelid while the patient is at the 
biomicroscope. If there is a self-sealing 
perforation, the additional light pres-
sure will turn a negative Seidel test into 
a positive result. Otherwise, tonometry, 
gonioscopy and other procedures requir-
ing pressure on the globe should be 
deferred if there is any known ocular 
perforation.

Traumatic corneal laceration.
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Once the diagnosis is established, the 
primary goal is to stabilize the eye and 
ensure that no further damage occurs. 
An eye shield should be gently placed 
to protect the globe; however, the use 
of a pressure patch or bandage contact 
lens is ill-advised in large corneal lacera-
tions, primarily due to the manipulation 
required to apply these measures. In 
the event that material is lodged in the 
wound, it should not be removed as it 
may actually be plugging the wound. 
Immediately refer to a cornea specialist 
to initiate surgical repair of the lacera-
tion. Patients must be instructed not to 
eat or drink before the surgical consulta-
tion, because this may delay a surgical 
procedure. If the patient is nauseous or 
overly anxious, consider prescribing an 
antiemetic agent such as meclizine 25mg 
PO to prevent vomiting.

Repair of corneal lacerations involves 
a variety of efforts. Partial-thickness 
and self-sealing lacerations may be 
treated with nothing more than topical 
antibiotics, cycloplegics and a bandage 
contact lens, with close observation for 
any signs of ensuing endophthalmitis. 
Larger wounds or those that are prone 
to leakage may sometimes be managed 
with fibrin glue or cyanoacrylate tissue 
adhesive in lieu of surgical repair.11-15 
Additionally, scleral patch grafts and 
amniotic membranes, often with 
adjunctive fibrin glue and cyanoacrylate 
adhesive, have been recently used with 
success.16-20 However, many corneal lac-
erations often require suturing to restore 
corneal integrity.

Clinical Pearls
•  With a corneal laceration, the 

patient may be tearing so heavily it ren-
ders the Seidel test inaccurate. In these 
cases, a shallow or flat anterior chamber, 
hypotony, or the presence of bubbles 
within the anterior chamber indicates a 
breach in the corneal integrity.

•  For full-thickness corneal lacera-
tions, the less done in the office the bet-

ter. Assess the injury, arrange for the 
appropriate referral and shield the eye 
gently for protection while the patient is 
in transit to the surgeon.

•  The patient should be educated 
that the entering acuity may represent 
the best vision that can be expected after 
surgical repair. Of course, acuity may 
improve following surgery; however, it is 
best not to elevate patient expectations. 

•  A fresh, previously unopened bottle 
of topical anesthetic is preferred when a 
full-thickness corneal laceration or globe 
rupture is suspected to avoid ocular con-
tamination.

•  Any eye injury from a high-speed 
projectile should be considered a perfo-
ration until proven otherwise. In some 
cases, ultrasound may be necessary to 
rule out intraocular foreign body.

•  Small corneal perforations may par-
tially self-seal, giving a negative Seidel 
result.

•  Progressively worsening vision, 
pain, hypotony, shallow anterior cham-
ber depth and hypopyon are indications 
of a corneal perforation and developing 
endophthalmitis.
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MARGINAL KERATITIS

Signs and Symptoms
Marginal keratitis is defined as 

a peripheral corneal inflammatory 
response.1-4 The condition is also known 
as sterile keratitis, infiltrative keratitis, 
peripheral keratitis, peripheral ulcerative 
keratitis, contact lens-induced peripheral 
ulcer (CLPU) and contact lens-related infil-
trates. It can follow chronic exposure to 
an antigen (e.g., make-up, chemical expo-
sure, pathogens), a chronic mechanical 
stimulus (e.g., debris, eyelid or eyelash), 
induced hypoxia (e.g., contact lens relat-
ed) or can be a sequelae of vasculitic sys-
temic disease (e.g., engraftment syndrome 
after hematopoietic stem cell transplanta-
tion, leukocytoclastic vasculitis).1-14 

Patients with marginal keratitis may 
range in presentation from completely 
asymptomatic to severely symptomatic, 
depending on the extent and duration of 
the reaction. 
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When present, symptoms are graded 
as mild, moderate and severe, and may 
also be acompanied by ocular discomfort 
(e.g., burning, foreign body sensation, 
grittiness), photophobia and chronic 
tearing.6 Vision generally remains unaf-
fected.1-7

Typically, bulbar conjunctival injec-
tion is mild to absent. In the Fuchs’ 
variation, a pseudopterygium with mild 
corneal thinning may be noted.14 The 
palpebral conjunctiva may demonstrate 
subtle conjunctival chemosis.11-13 The 
key diagnostic sign is one or more focal 
areas of grayish, subepithelial infiltrate 
near the limbus, usually located in the 
inferior cornea and particularly where 
the cornea interacts with the lower eye-
lid margin.1,2,13-15 When the overlying 
epithelium is compromised, the defect is 
usually seen as an interrupted stippling 
much smaller than the area of infiltrate. 
This is in contradistinction to microbial 
keratitis, which demonstrates a con-
tinuous area of epithelial defect virtually 
equal to the area of stromal infiltrate.16

Characteristically, there are zones 
of unaffected limbal cornea.9 In rare 
instances, marginal keratitis may be 
accompanied by other inflammatory 
ocular sequelae, such as mild anterior 
uveitis or folds in Descemet’s membrane 
associated with corneal edema. 

Blepharitis and its variants (seborrhe-
ic, psoriasiatic, acne rosacea, Demodex) 
are major contributors secondary to their 
effects on the lid margin.2,11,12,13,17-19 

Patients with marginal keratitis may 
have a history of other ocular surface 
disease, such as chronic dry eye or aller-
gic conjunctivitis. Inflammatory autoim-
mune disorders—including Terrien’s 
marginal degeneration, Stevens-Johnson 
syndrome, rheumatoid arthritis, granu-
lomatosis with polyangiitis, Behçet’s dis-
ease and Churg-Strauss syndrome—are 
also known to produce marginal kerati-
tis.1,2,8-12, 13,15,16,19-21

 
Pathophysiology

Classic marginal keratitis repre-
sents as a localized immune response, 
believed to be driven by antigen-
antibody complexes that deposit in 
the peripheral corneal stroma.11,20-23 
Generically, the mechanism is that an 
inflammatory process initiates a cascade 
that results in the influx of leukocytes 
and plasma molecules to the site of 
the tissue damage.1,24,25 The inciting 
etiology will dictate the specific cellular 
response.15,16,25-27

Initially, the overlying epithelium 
remains intact; however, as inflam-
matory cells accumulate to neutralize 
the offending reaction, collageno-
lytic enzymes released from these cells 
induce noninfectious ulceration (infil-
trate in the presence of an overlying 
corneal break).15,28 Matrix metallopro-
teinase-9 (MMP-9) appears to be a 
prominent player in the initiation of the 
epithelial basement membrane degrada-
tion that precedes corneal ulceration.28 

Historically, bacterial exotoxins from 
staphylococcal organisms are considered 
the primary etiology.11,13,15,20,22 While 
bacterial overgrowth associated with 
chronic blepharitis remains a signifi-
cant cause of marginal keratitis, clearly 
not all cases are caused by microbial 
flora.4-9 Other causes include systemic 
autoimmune disorders, mechanical 
events and hypersensitivity reactions 
to foreign substances and topical drugs 
including phenylephrine, gentamicin, 
atropine, pilocarpine and dorzol-
amide.2,3-11,15,16,26,27 

Corneal hypoxia and bacterial biofilm 
associated with soft contact lens wear 
represent yet another potential etiology, 
although in these instances clinicians 
tend to use the term contact lens-induced 
peripheral ulcer (CLPU).5

Management
The treatment strategy for marginal 

keratitis must address both extinguishing 
the inflammatory response and removing 
or controlling the causative etiology.2-27

In cases where microbial flora are impli-
cated, aggressive control of eyelid and 
ocular surface bacteria can be accom-
plished using topical and oral antibiotics. 

Mechanical cleaning of the eyelids 
to soften and remove debris/microbes 
should be employed, using warm com-
presses and commercially available lid 
cleansers such as OcuSoft (Cynacon) or 
generic “no-more-tears” baby shampoos, 
two to four times daily.29

Metronidazole ointment BID along 
with oral ivermectin, dosed once and 
repeated in seven days if necessary, are 
indicated in cases of suspected Demodex 
infestation.30 In cases of rosacea 
(meibomian gland dysfunction), oral 
tetracycline 500mg BID PO, doxycy-
cline 100mg BID PO or azythromi-
cin (Z-pack) can be prescribed.31,32 
Generic staphylococcal blepharitis 
can be treated with traditional topical 
fluoroquinolone antibiotic drops and or 
ointments QID. 

Peripheral corneal infiltrates in a contact 
lens wearer with marginal keratitis.

Marginal keratitis associated with Stevens-
Johnson syndrome.
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Since inflammation is an integral 
portion of the entity’s histopathology, 
its mitigation can be accomplished with 
either topical antibiotic-steroid combina-
tion drops or ointments BID-QID or 
the addition of a topical steroid such as 
fluorometholone, prednisolone acetate, 
loteprednol etabonate or difluprednate 
to the topical antibiotic.2-27 Since topical 
steroids may increase intraocular pres-
sure (IOP), any prolonged course should 
include IOP monitoring. In cases with 
significant anterior segment inflamma-
tion or symptoms, cycloplegia may be 
warranted.

Marginal keratitis associated with 
drug hypersensitivity necessitates 
discontinuing the noxious agent and 
controlling inflammation as afore-
mentioned.26,27 Cases of contact 
lens-induced peripheral ulcer warrant 
temporarily discontinuing lens wear, 
protecting the cornea with a topical 
antibiotic or antibiotic-steroid com-
bination and rehabilitating the ocular 
surface. Wear can continue following a 
reevaluation of the fit, lens material and 
disinfection system.5

Management options associated with 
systemic autoimmune diseases require 
a team approach. Correspondence with 
systemic specialists such as dermatology, 
infectious disease or rheumatology are 
critical.6-10,13,15,16 In these cases, the clas-
sic topical regimen will require oral or 
intravenous supplementation, including 
systemic corticosteroids and immuno-
modulating agents, to attack the under-
lying disease process.6-10

Clinical Pearls 
• Common examples of marginal 

keratitis are “sterile corneal infiltrates” or 
“sterile ulcerations” on the periphery of 
the cornea. 

• Marginal keratitis itself is not an 
infectious process. It is an inflammatory 
response to a local toxic (chemical or 
microbial), mechanical, hypoxic or sys-
temic inflammatory stimulus.

• The principal differential diagnoses 
for marginal keratitis include microbial 
keratitis, Mooren’s ulcer, Terrien’s mar-
ginal degeneration, and peripheral kera-
tolysis (peripheral ulcerative keratitis—
sometimes referred to as corneal melting). 

• Microbial keratitis, as opposed to 
marginal keratitis, is characteristically: 
(1) located centrally or paracentrally, 
(2) composed of a singular large lesion, 
(3) secondary to a unilateral process, (4) 
produces an aggravated inflammatory 
response (significant cell and flare seen 
in the anterior chamber), (5) can be 
very painful and (6) produces symptoms 
which include tearing, photophobia and 
decreased vision.

• Mooren’s ulcer is a painful, rap-
idly progressive keratitis that results in 
generalized peripheral corneal thinning, 
sometimes leading to perforation. 

• Terrien’s degeneration is a bilateral, 
painless, progressive degeneration of the 
peripheral cornea occurring in the setting 
of an otherwise white and quiet eye. 

• Corneal scrapings and cultures in 
marginal keratitis are generally non-
productive and unnecessary, even when 
the condition is associated with staphy-
lococcal blepharitis. Cultures should only 
be considered if the condition does not 
improve within the first 48 to 72 hours 
of intervention. 
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ENDOPHTHALMITIS

Signs and Symptoms
Due to its numerous potential routes 

of inoculation, endophthalmitis has no 
typical age, gender or racial predilec-
tion. Patients often manifest pain and 
significant vision loss upon presentation; 
visual deterioration may be rapid from 
the onset of the condition. There is also 
rapidly progressing diffuse bulbar hyper-
emia and chemosis of the affected eye. 
Common associated signs include hypo-
pyon, hypotony, a shallow or flat anterior 
chamber (suggesting ocular perforation 
or surgical wound leak), anterior cham-
ber cells and flare, fibrin, pupillary fibrin 
membrane formation, corneal infiltra-
tion, corneal edema, vitritis, retinitis, 
periphlebitis, retinal detachment and 
loss of the ophthalmoscopic red reflex.1-3 

Often, funduscopic evaluation cannot be 
accomplished due to media opacification 
from pupillary fibrin membrane forma-
tion or vitritis.

Endophthalmitis can occur either 
endogenously or exogenously. Patients 
developing endogenous endophthalmitis 
typically have a predisposing systemic 
condition that allows the spread of 
infection to the eye from a distant site. 
The most common conditions associ-
ated with endogenous endophthalmitis 
are diabetes, cardiac disease, endocar-
ditis, cancer, HIV/AIDS, hepatitis C, 
iatrogenic immunosuppression fol-
lowing cancer chemotherapy or organ 
transplantation, recent hospitalization, 
recent non-ocular surgery and indwell-
ing catheters.4-8

Infection in virtually any distant 
body part and microbial sepsis are also 
strong causative factors for endogenous 
endophthalmitis.9 Additionally, intra-
venous drug use can serve as a portal of 
entry into the bloodstream for microbial 
pathogens, which can then reach the 
eye.10 Rarely are patients with endog-
enous endophthalmitis systemically 
healthy.

In contrast, patients with exogenous 
endophthalmitis have a pathogenic 
inoculation directly into the eye. The 
portal of entry in these cases is either 
a traumatic penetrating injury or other 
open-globe injury—often with a retained 
intraocular foreign body—or through 
ocular surgery.11-15 The most common 
surgical procedure resulting in exogenous 
endophthalmitis is cataract surgery, 
though any penetrating ocular procedure, 
including intravitreal injections, can 
result in endophthalmitis.16,17 Late-onset 
trabeculectomy bleb leaks are also a cause 
of exogenous endophthalmitis.18

Pathophysiology 
Endophthalmitis represents sig-

nificant inflammation of the vitreous 
and anterior chamber. Rarely, endo-
phthalmitis may be sterile, resulting 
from a non-infectious toxin or retained 
antigenic lens fragments after surgery. 
Typically, however, endophthalmitis 
begins when a pathogenic inoculum 
reaches the eye. Numerous bacteria 
and fungi have been identified in 
endophthalmitis. Either a blood-borne 
pathogen in endogenous endophthalmi-
tis or an organism introduced through 
the external eye in penetrating trauma 
or surgical incision reaches the vitre-
ous or anterior chamber, replicates, and 
establishes a colony. This initiates an 
antigen-antibody response with subse-
quent breakdown of the blood/ocular 
barrier, releasing inflammatory cells 
with resultant anterior chamber reac-
tion, fibrin, hypopyon and vitritis.

As the organism overcomes host 
defenses, toxins are released. Depending 
upon the infective organism, these may 
include cytolysin, gelatinase, serine pro-
tease, pneumolysin, autolysin, alpha-tox-
in or beta-toxin. This causes further tis-
sue destruction, especially in the retina, 
and results in significant morbidity.2

Prognosis varies greatly, depend-
ing upon the virulence of the infective 
organism, time of first diagnosis and 
route of inoculation. Bacterial endo-
phthalmitis typically presents acutely, 
though chronic inflammation and mild 
symptoms may occur if a bacterium of 
low virulence is involved. Cases involv-
ing fungal pathogens tend to run a more 
indolent course, and are commonly 
encountered in immunocompromised 
patients. Patients with ocular postopera-
tive endophthalmitis often are infected 
with their own normal skin flora, typi-
cally coagulase-negative Staphylococci.4

Most cases of post-op endophthalmitis 
are identified within six days of sur-
gery.2,4 Endophthalmitis can also present 
long after a surgical procedure; this is 
termed delayed endophthalmitis.

Features associated with better visual 
acuity outcomes include a better pre-
senting visual acuity, infection with a 
low-virulence organism, and the absence 
of retinal detachment.12 In penetrating 
globe injuries, the most common organ-
isms identified are coagulase-negative 
Staphylococci and Streptococcus species as 
well as Bacillus species. In these cases, 
duration until wound closure is a sig-
nificant factor; the quicker the globe is 
repaired, the greater the likelihood of 
better visual outcome.19

However, exogenous endophthalmitis 
caused by open-globe injury and retained 
foreign body tends to have the poorest 
prognosis.11-13,19 Clinical diagnosis of 
exogenous endophthalmitis arising from 
penetrating injury is often delayed due to 
its initial similarities with traumatic acute 
inflammatory reactions, which further 
postpones antibiotic treatment.3

UVEA AND GLAUCOMA

Hypopyon as seen in endophthalmitis.
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Management
For patients undergoing ocular sur-

gery, endophthalmitis prophylaxis is cru-
cial to a good postoperative outcome.20

This is best accomplished through pre-
surgical and perisurgical antibiosis. For 
in-office procedures such as intravitreal 
injection, povidone-iodine irrigation 
reduces the risk of endophthalmitis.17

The European Society of Cataract and 
Refractive Surgeons has reported that 
intracameral injection of 1mg cefuroxime 
(10mg/mL) at the end of cataract sur-
gery reduced the incidence of postopera-
tive endophthalmitis fivefold.21,22

In any case of endophthalmitis, it 
is imperative to swiftly begin antimi-
crobial therapy, identify the causative 
organism, and then adjust the therapy if 
warranted by the microbiologic results. 
The Endophthalmitis Vitrectomy Study 
(EVS) was designed to determine the 
roles of immediate pars plana vitrectomy 
vs. vitreous tap biopsy and systemic 
antibiotic treatment in the management 
of postoperative endophthalmitis. The 
study found no difference in final visual 
acuity or media clarity with or with-
out the use of systemic antibiotics. In 
patients whose initial visual acuity was 
hand motion or better, there was no dif-
ference in visual outcome whether or not 
an immediate vitrectomy was performed. 
However, in the subgroup of patients 
with initial light perception-only vision, 
vitrectomy produced a significantly bet-
ter visual outcome than vitreous tap 
biopsy. Thus, it has long been advocated 
that early vitrectomy is beneficial for 
those who present with light perception-
only vision.23

Vitrectomy confers many benefits, 
including the provision of microbiologic 
samples for culturing and the removal 
of intraocular foreign bodies, infective 
organisms and retinotoxic endotoxins.3 
Additionally, vitreous tap biopsy may 
not adequately sample a localized infec-
tion, yielding a false-negative culture 
result.

Intravitreal injection, either follow-
ing a vitrectomy procedure or vitreous 
tap biopsy, is the mainstay of treatment. 
Antibiotics include vancomycin, ceftaza-
dime, cefazolin, amikacin, cefuroxime or 
gentamicin. 

Should cultures identify the presence 
of fungal infection, oral fluconazole or 
voriconazole or intravitreal amphotericin 
B are often used.

Clinical Pearls
•  When evaluating post-op patients, 

the mnemonic “RSVP” can help identify 
patients developing early endophthalmi-
tis: Redness, Sensitivity to light, Vision 
loss and Pain.

•  In the early postoperative period, 
endophthalmitis must be distinguished 
from toxic anterior segment syndrome, 
which is characterized by corneal edema, 
mild vitreous inflammation and a posi-
tive response to steroids.

•  The development of hypopyon, 
vitritis, retinitis, periphlebitis, corneal 
infiltration, increasing redness and pain 
with progressive vision loss should raise 
suspicion for endophthalmitis.

•  Prognosis for endophthalmitis of 
any type is guarded. It is universally 
agreed that virulence of the infecting 
organism is the greatest predictor of final 
visual outcome.

•  If endophthalmitis is suspected, 
referral to a retina specialist is most 
appropriate.
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MALIGNANT GLAUCOMA

Signs and Symptoms
Malignant glaucoma, also referred to 

as aqueous misdirection syndrome or ciliary 
block glaucoma, occurs without racial or 
gender predilection.1-6 Patients typically 
have hyperopic and small (nanophthal-
mic) eyes. Most significantly, there is a 
history of antecedent ocular surgery (typ-
ically, glaucoma surgery) with complica-
tions beginning shortly after. Malignant 
glaucoma occurs most commonly after 
trabeculectomy, glaucoma drainage 
device implantation, peripheral iridecto-
my or iridotomy, and cataract surgery.1-6 

Frequently, there may have been a 
period of hypotony due to over-filtration 
following glaucoma surgery. Initially, 
malignant glaucoma may present with 
statistically normal, though rising, intra-
ocular pressure (IOP) with concurrent 
anterior chamber shallowing.1,7 

Biomicroscopically, there will be 
a shallow or flat anterior chamber in 
the presence of an intact iridectomy or 
iridotomy.8-10 Frequently, there is a pre-
operative history of anatomically narrow 
angles, as well as prior miotic therapy.9

For instance, plateau iris syndrome, 
which is often medically treated with 
miotics, may predispose such patients 
to postoperative malignant glaucoma.11 
Patients who develop significant inflam-
mation, such as that seen with scleritis, 
may also develop malignant glaucoma. 
Trauma, retinal detachment surgery, 
panretinal photocoagulation and central 
retinal vein occlusion have also been 
reported in association with the develop-
ment of malignant glaucoma.12

Progressive flattening of the ante-
rior chamber following surgery, with 
progressive IOP rise, is the hallmark 
of malignant glaucoma.9 Further, there 
will be no iris bombé or evidence of 
supraciliary effusion.1,9,13,14 Should 
IOP elevate abruptly, classic signs and 
symptoms similar to those seen in acute 
angle-closure glaucoma may occur.

Pathophysiology
Malignant glaucoma is actually an 

imprecise description, as there is no 
malignancy associated with the condi-
tion. The term was introduced because 
the condition was historically poorly 
understood, difficult to treat and often 
resulted in significant visual morbidity. 
Likewise, aqueous misdirection syndrome is 
also a misnomer in that it is not univer-
sally accepted that the aqueous is actually 
misdirected in every case.9,13-15

The ciliary body in eyes with malig-
nant glaucoma tends to be thinner and 
more anteriorly rotated.16 An accepted 
theory holds that the ciliary body and 
ciliary processes form a tight apposition 
to the peripheral lens as well as to the 
anterior vitreous—this may occur fol-
lowing ocular surgery, through a natural 
predisposition or, paradoxically, follow-
ing a period of hypotony. It prevents the 
aqueous from flowing into the anterior 
chamber. Subsequently, the aqueous is 
diverted into the vitreous cavity, increas-
ing its volume. 

An abnormally impermeable anterior 
hyaloid face may play a role by prevent-
ing aqueous from diffusing through 
the vitreous into the anterior chamber, 
thus causing an increase in the volume 
of the vitreous. This expansion of the 
vitreous secondarily pushes the lens and 
iris towards the cornea with subsequent 
shallowing and flattening of the anterior 
chamber and closure of the angle. 

The classic appearance is that of a 
shallow anterior chamber axial depth 
(lens-cornea distance) along with an 
accompanying shallow peripheral 
anterior chamber depth (iris-cornea 
distance).1,15,17 In contradistinction, a 
patient with acute pupil-block primary 
angle closure will have a normal axial 
depth and a shallow peripheral depth. 
In pupil-block glaucoma, a peripheral 
iridotomy will lead to deepening of 
the chamber; however, iridotomy has 
no effect in malignant glaucoma. The 
hallmark is a closed angle with a shallow 

chamber, no plateau iris configuration 
and narrow axial depth that remains 
despite patent iridotomy or iridectomy.

Management
Intervention begins medically, with 

the goal of breaking the apposition of 
the ciliary body and processes to the lens 
(in phakic situations) and/or anterior 
vitreous in aphakic situations. This is 
accomplished by relaxing the ciliary 
body and lens zonules using a potent 
cycloplegic such as atropine, allowing 
the lens to release posteriorly.1,7,18 

Aqueous suppressants can be used 
to temporize the intraocular pressure 
and topical steroids to ameliorate any 
inflammation. Miotics are contraindi-
cated, as they can precipitate or worsen 
the condition. Oral carbonic anhydrase 
inhibitors and hyperosmotic agents can 
be used to dehydrate and shrink the 
vitreous. 

Medical control is effective in a 
moderate number of cases and repre-
sents the safest first option.1,15 Medical 
therapy appears to be most effective in 
phakic eyes, while pseudophakic eyes 
and refractory cases require a step-wise 
surgical approach.19

Should medical control not be 
effective, surgical options must be 
employed. Relieving malignant glau-
coma and aqueous misdirection caused 
by increased resistance to aqueous flow 
anteriorly through the ciliary body/zon-
ules/lens capsule complex requires the 
establishment of a conduit to allow fluid 
passage.20 

The first of the surgical options is 
hyaloidotomy, which is designed to 
disrupt the anterior hyaloid face of the 
vitreous and allow aqueous to escape 
from the ballooning vitreous cavity. This 
option attempts to redirect aqueous 
into the anterior chamber rather than 
the posterior chamber. The most com-
mon method involves Nd:YAG laser 
photodisruption of the anterior vitreous 
face through an iridectomy or iridotomy 
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hole or through the pupil. Once accom-
plished, the pre-existing opening may 
then serve as the conduit for aqueous to 
reach the anterior chamber.1,9

A more invasive method of surgi-
cally correcting malignant glaucoma 
is through core vitrectomy.20-23 Here, 
the anterior vitreous is “debulked,” giv-
ing the iris a chance to relax and the 
anterior chamber to deepen. Further, 
pockets of aqueous within the vitreous 
are removed and the anterior vitreous 
face is disrupted, potentially removing 
the blockage that prevented the aque-
ous from ultimately getting through the 
pupil. 

All surgical options are designed to 
establish a communication between the 
vitreous cavity and anterior chamber.22,23

Diode laser cyclodestruction has been 
used as a complementary treatment in 
managing the IOP in cases of refractory 
malignant glaucoma.2,24

More recently, several procedures 
used in combination have been seen as 
successful. One combination includes 
partial pars plana vitrectomy, hyaloido-
zonulectomy and peripheral iridec-
tomy.25 Combined phacoemulsification/
IOL implantation/posterior capsu-
lorhexis/anterior vitrectomy surgery is 
considered a safe and effective method 
for treating patients with phakic malig-
nant glaucoma.26 The necessary combi-
nation of multiple procedures to effect 
a surgical cure seems to underscore a 
poor overall understanding of the exact 
pathogenesis of malignant glaucoma.

Unfortunately, even after success-
ful treatment of malignant glaucoma, 
the angle may remain closed due to 
extensive peripheral anterior synechiae. 
If more than half of the angle remains 
closed, IOP will remain permanently 
elevated despite successful treatment of 
the underlying cause. In this case, the 
surgeon may try to break the peripheral 
anterior synechiae with a goniosynechi-
alysis, or the patient may require some 
form of permanent medical therapy. 

Clinical Pearls
•  Pupillary block is the most common 

condition mimicking malignant glau-
coma. Laser iridotomy will relieve pupil 
block angle closure but will have no 
effect on malignant glaucoma. However, 
laser iridotomy must be done to help dif-
ferentiate the two conditions.

•  Choroidal effusion with a shal-
low anterior chamber, particularly after 
glaucoma filtration surgery, is the second 
most common differential diagnosis for 
malignant glaucoma. Large effusions 
will be seen ophthalmoscopically. Small 
suprachoroidal effusion can cause an 
anterior rotation of the ciliary body and 
precipitate this condition. Small effu-
sions are typically only detected with the 
use of ultrasound biomicroscopy.

•  After glaucoma surgery, such as 
trabeculectomy, a flat anterior chamber 
and low IOP is suggestive of either over-
filtration or bleb leakage. If the anterior 
chamber is flattening and shallowing 
while the IOP is rising, malignant glau-
coma should be considered the cause.
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FUCHS’ HETEROCHROMIC 
IRIDOCYCLITIS 

 
Signs and Symptoms

Patients with Fuchs’ heterochromic 
iridocyclitis present as young adults 
with variable vision loss, anterior 
chamber reaction and iris heterochro-
mia.1-3 There appears to be no racial 
or gender predilection. Initial vision 
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loss is caused by cataract and vitreous 
opacities. Progressive vision loss can be 
due to secondary open- or closed-angle 
glaucoma. Symptoms typical of acute 
anterior uveitis (e.g., pain, photophobia, 
lacrimation, redness) are rarely report-
ed.2,4 Approximately 90% of cases are 
unilateral, but bilateral cases have been 
reported.1-3,5,6

Heterochromia, long held as the main 
diagnostic criteria for this condition, is 
not invariably present. In patients with 
dark irides, heterochromia may be absent 
or overlooked.6 In patients with blue 
eyes, the affected eye will appear darker. 
If the condition is bilateral, heterochro-
mia will be absent or minimal at best. 
There is often loss of iris detail.

While clinically apparent heterochro-
mia is not a universal sign, iris stromal 
atrophy (particularly within the crypts), 
which is the cause of the heterochromia, 
is invariably present.4 There is a fragility 
to the iris and anterior chamber angles, 
and a high likelihood of hemorrhage 
following surgery or seemingly insignifi-
cant trauma such as gonioscopy due to 
a fine network of neovascularization.7

These vessels commonly rupture during 
cataract surgery when the paracentesis is 
performed, leading to hyphema; such an 
event is highly suggestive of this condi-
tion. Common but often overlooked 
iris findings are Busacca and Koeppe 
nodules.3,6

A mild anterior chamber reaction 
and fine stellate keratic precipitates 
are hallmarks of this disease.1,4,6,8 The 
reaction is not true inflammation, but a 
breakdown of the blood/aqueous barrier, 
likely from the fragile iris vessels and 
neovascularization. The keratic precipi-
tates are small to medium in size and 
nongranulomatous. Posterior synechiae, 
commonly seen in true uveitis, is not a 
feature of this condition, nor is cystoid 
macular edema, as the condition is not 
predominately inflammatory.9

Cataract and glaucoma occur in 
approximately 80% and 15% to 25% 

of cases, respectively.1-4,10,11 While not 
common, Fuchs’ heterochromic irido-
cyclitis accounted for over 8% of endog-
enous uveitis in a large study.12 Fuchs' is 
an underdiagnosed cause of uveitis.

Pathophysiology
There is no clear consensus regarding 

the etiology of Fuchs’ heterochromic 
iridocyclitis. An infectious etiology has 
been strongly considered. There has 
been a significant association between 
Fuchs’ heterochromic iridocyclitis and 
ocular toxoplasmosis.5,13-15 However, it 
is not clear if there is a causal relation-
ship between the conditions. 

Further strengthening the assertion 
of an infectious etiology behind Fuchs’ 
heterochromic iridocyclitis is the dis-
covery of herpes simplex virus DNA 
in the aqueous humor of an eye with 
the condition.16 Recent evidence also 
points to a possible association with the 
rubella virus.8,17,18 Additionally, it seems 
that the Chikungunya virus has been 
associated.19 An autoimmune etiology 
has also been proposed due to the asso-
ciation between Fuchs’ heterochromic 
iridocyclitis and retinitis pigmentosa. 
Since autoimmune phenomena have 
been described in patients with retinitis 
pigmentosa, it is conceivable that it may 
increase the risk for the development of 
Fuchs’ heterochromic iridocyclitis.20,21

The cellular response is predominately 
lymphocytes and plasma cells, along with 
few mast cells and eosinophils.3 There 
are rarely posterior synechiae; however, 
anterior synechiae have been known to 
occur and contribute to the formation of 
glaucoma. Causes of glaucoma include 
secondary angle closure as a result of 
inflammation with peripheral anterior 
synechiae, rubeosis, lens-induced angle 
closure and secondary open-angle glau-
coma as a result of recurrent spontaneous 
hyphema.10

Visually significant cataract occur-
ring secondary to chronic inflammation 
accounts for the majority of the visual 

impairment. Vitreous opacities and 
inflammatory debris as well as advanced 
glaucoma can also cause vision loss.

Management
Correct diagnosis is especially impor-

tant, to avoid ineffective treatments 
and give the clinician an awareness of 
the prognosis. In many cases, patients 
with Fuchs’ heterochromic iridocyclitis 
are initially misdiagnosed with anterior 
uveitis or pars planitis.3 Though anterior 
chamber reaction and stellate keratic 
precipitates characterize the condition, 
it is not responsive to steroids in any 
form.8,22 Fuchs’ heterochromic irido-
cyclitis does not cause a severe anterior 
chamber reaction. Most eyes have mini-
mal anterior segment response for years, 
with some becoming entirely cell free. 

Many eyes with Fuchs’ heterochro-
mic iridocyclitis receive chronic topical 
steroid therapy due to misdiagnosis, 
contributing to cataract formation and 
glaucoma.23 Chronic, mild anterior 
chamber reactions can often be toler-
ated without morbidity and thus a lack 
of a viable treatment is not detrimental. 
Unfortunately, the chronic accumulation 
of keratic precipitates, vitreous debris 
and cataract over time can diminish 
vision, with the formation of peripheral 
anterior synechiae eventually leading to 
glaucoma.23

Visual rehabilitation can be easily 
accomplished through cataract extrac-
tion, with minimal complications. Eyes 
with Fuchs’ heterochromic iridocyclitis 
tolerate phacoemulsification with poste-
rior chamber lens implantation well.24-27

In patients with visually significant vitre-
ous debris, pars plana vitrectomy—either 
separately or in conjunction with cataract 
surgery—will benefit most patients.26,28

Glaucoma carries the most risk of 
significant ocular morbidity in Fuchs’ 
heterochromic iridocyclitis, and must be 
managed aggressively. Aqueous suppres-
sants are the topical treatment of choice. 
Miotics should be avoided. 
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Prostaglandin analogs should be 
considered as a last medical option. 
While the disease often responds well 
to medical therapy, trabeculectomy 
is frequently needed. Compared to 
uncomplicated open-angle glaucoma, 
the surgical outcome is less favorable 
and similar to outcome statistics seen 
in uveitic glaucoma.22 Antimetabolites 
are used to optimize surgical 
results.10,11,29

Clinical Pearls
•  Despite the clinically apparent 

anterior chamber reaction, do not treat 
patients with Fuchs’ heterochromic iri-
docyclitis with topical steroids, as they 
are ineffective. Accept that no treat-
ment may be the best treatment for the 
cellular reaction. Instead, concentrate 
management efforts at the comorbid 
glaucoma and cataract.

•  Consider Fuchs’ heterochromic 
iridocyclitis in patients with anterior 
uveitis unresponsive to steroid therapy. 
In fact, unresponsiveness to topical ste-
roids can be a diagnostic sign of Fuchs’ 
heterochromic iridocyclitis.

•  Its name notwithstanding, do 
not rely upon heterochromia to make 
a diagnosis of Fuchs’ heterochromic 
iridocyclitis. Many patients will not 
manifest heterochromia. Instead, 
examine carefully for iris atrophy 
(especially within the crypts) and iris 
nodules.
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GLAUCOMATOCYCLITIC CRISIS

Signs and Symptoms
The initial precipitating event in glau-

comatocyclitic crisis (GCC) is the acute 
onset of a mild, self-limiting uveitis 
followed by a disproportionately large 
intraocular pressure (IOP) elevation. 
Glaucomatocyclitic crisis typically occurs 
between ages 20 and 50.1-3 It is consid-
ered uncommon after age 60 and before 
age 20, though there have been instances 
of children with the condition.4

Glaucomatocyclitic crisis is typi-
cally recurrent and unilateral, with a 
duration of attack from a few hours 
to several weeks, though, most resolve 
within days.5-7 When it recurs, it afflicts 
the same eye. Bilateral, simultaneous 
involvement is highly uncommon.8, 9

Patient complaints include mildly 
blurred vision, as well as ocular and 
periorbital discomfort; however, they 
may possibly report no symptoms at 
all.5-7, 10 There may be a slightly injected 
eye with a mild anterior chamber 
inflammatory reaction and centrally 
located keratic precipitates.1,2 Flare, 
though common in uveitis, is not com-
mon in GCC. Synechiae typically do not 
form. Classic uveitic symptoms of pain, 
photophobia and lacrimation are absent 
in GCC. There is a markedly elevated 
IOP, ranging between 30mm Hg and 
40mm Hg, although there have been 
cases where IOP has exceeded 70mm 
Hg.1,2,6,7,10 The elevated IOP serves to 
disrupt the sodium-potassium pump on 
the corneal endothelium, with resultant 
corneal edema and associated symptoms 
of blurred vision and halos.

As far back as 1947, GCC was iden-
tified and classically described by Drs. 
Posner and Schlossman.1 Their descrip-
tion was so thorough and accurate, 
standing the test of time, that the condi-

tion has been also synonymously known 
as Posner-Schlossman syndrome. Their 
historic, insightful description character-
ized the condition as follows: 

(1) Elevated intraocular pressure 
appears nearly simultaneously with 
inflammatory cells in the anterior cham-
ber, followed by one to 20 unpigmented 
keratic precipitates on the corneal endo-
thelium. Posterior synechiae are never 
formed. 

(2) The eye is white or there may be 
minimal dilation of the conjunctival ves-
sels without ciliary flush. 

(3) The anterior chamber angles are 
open gonioscopically. 

(4) The condition is unilateral. 
(Today, bilateral cases—while rare—are 
recognized as possible.)

(5) The presenting symptoms include 
slight discomfort, colored halos, visual 
blurring and an absence of frank pain. 
The patient may also be completely 
asymptomatic. 

(6) The attacks last from hours to 
one month, but typically spontaneously 
resolve within two weeks. 

(7) The episodes may recur with vary-
ing frequency and are unpredictable and 
unprovoked. 

Pathophysiology
Glaucomatocyclitic crisis has long 

been considered an idiopathic inflam-
matory disease preferentially affecting 
the trabecular meshwork. Both herpes 
zoster and cytomegalovirus (CMV) have 
been associated with glaucomatocyclitic 
crisis.11-13 Additionally, aqueous samples 

Centrally located keratic precipitates in an 
eye with glaucomatocyclitic crisis.
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aspirated from patients in glaucoma-
tocyclitic crisis have been positive for 
genomic fragments of herpes simplex 
virus (though no live virus has been 
sampled), whereas no such genetic 
material is found in normal patients.14

Currently, there is ample evidence of 
viral involvement in GCC, particularly 
for CMV.15-17 However, CMV is not 
invariably present in the aqueous humor 
of all eyes with GCC; thus, the under-
standing of the pathophysiology of this 
syndrome remains incomplete.

The trabecular meshwork is innervat-
ed by the trigeminal nerve (V1), which 
serves as a conduit for virus to reach the 
eye. It has been postulated that viral-
induced inflammation of the trabecular 
meshwork (acute trabeculitis) impedes 
the tissue’s aqueous processing ability. 
This is supported by GCC’s status as 
a nongranulomatous uveitic syndrome 
with no pronounced inflammatory cellu-
lar response causing mechanical obstruc-
tion of the trabecular meshwork, nor 
synechiae development leading to angle 
closure. The inflammatory cells visible in 
GCC are mononuclear phagocytes.6

During GCC episodes, there is a 
measurable increase in prostaglandin 
levels in the aqueous, particularly prosta-
glandin E, which correlates particularly 
well with IOP elevation. During periods 
of remission, there is a marked decrease 
in the level of aqueous prostaglandins as 
well as an increased outflow facility.18 A 
likely hypothesis is that prostaglandin E 
incites the trabecular meshwork inflam-
mation.14 Further, prostaglandins serve 
to increase the permeability of the ciliary 
blood vessels, leading to fluid diffusion 
from the ciliary body and increased 
aqueous production.19 

Fluorescein flow studies demonstrate 
that during the acute phase of GCC, 
there is increased flow of aqueous into 
the anterior chamber compared to 
the normal fellow eye. There is also 
decreased aqueous production when 
an eye is not in crisis. This indicates 

that the rise in IOP is due not only 
to reduced aqueous drainage but also 
increased aqueous humor production.18

Studies using confocal scanning laser 
tomography to measure optic disc topog-
raphy during and after GCC episodes 
postulate a theory of plasticity. Patients 
demonstrated significant decreases in 
glaucomatous disc topography follow-
ing IOP reduction. There were also 
significant increases in disc rim area and 
volume following cessation of the attack. 
These studies noted that there can be 
an increase in cupping during attack 
and that a reversal of cupping and optic 
disc topography improvement can be 
achieved with IOP reduction.20,21

Management
As GCC is an inflammatory condi-

tion, the most effective treatment for 
both the inflammation and the secondary 
IOP elevation is a topical steroid.1,5-8 In 
that the inflammation is mild, doses of a 
steroid such as prednisolone acetate 1% 
greater than hourly are not necessary. 
As synechiae are unlikely to occur and 
patients are only minimally uncomfort-
able, cycloplegia is also usually unneces-
sary. However, the use of a mild cyclople-
gic agent is not contraindicated and may 
be employed on a case-by-case basis.

Successful reduction of intraocular 
pressure in glaucomatocyclitic crisis has 
been documented with carbonic anhy-
drase inhibitors, topical beta-blockers 
and alpha-2 adrenergic agonists.22-24

However, all medications employed to 
reduce intraocular pressure should only 
be used adjunctively with anti-inflamma-
tory therapy. Obviously, since GCC is 
an inflammatory condition, miotics and 
prostaglandin analogs should be avoided 
as they can exacerbate inflammation. 
Additionally, laser trabeculoplasty should 
be avoided due to the potential to fur-
ther inflame the trabecular meshwork. 
In extremely recalcitrant cases, trabecu-
lectomy remains a viable option in IOP 
management.25,26

There are some controversies and 
peculiarities involving GCC. While 
it has been considered that GCC is a 
benign and self-limiting disease, that 
clearly is not always the case.2,27 While 
permanent glaucomatous damage is not 
typical, it can occur, especially in patients 
with frequent recurrences and prolonged 
attacks, and there appears to be a posi-
tive association with primary open-angle 
glaucoma development.1,2,5,28 There 
have also been instances of non-arteritic 
anterior ischemic optic neuropathy 
(NAAION) developing during GCC 
episodes.29,30 It has been postulated that 
the markedly elevated IOP in patients 
with small, crowded discs further com-
promises blood flow. Optic atrophy has 
also been reported following recurrent 
GCC episodes, presumably from a simi-
lar pathophysiology.31

As it has been shown that a signifi-
cant number of eyes with GCC likely 
have a viral etiology such as herpes or 
CMV, anti-viral therapy remains a con-
sideration. Recently, it has been shown 
that valganciclovir (Valcyte, Genentech), 
an oral anti-CMV agent, is effective 
both at managing the acute form of the 
syndrome as well as suppressing recur-
rent outbreaks. It is noted that these 
results were in eyes that demonstrated 
CMV in the aqueous humor with no 
other virus present or had failed previous 
acyclovir therapy.32,33 The dosage was 
900mg BID for two weeks, followed by 
450mg BID as long-term suppression 
therapy. Cessation of therapy usually 
resulted in recurrence. 

Because it has never been proven that 
all cases of GCC are due to CMV or 
any virus, blanket recommendation of 
using oral antiviral medications to man-
age or suppress GCC has no evidenced-
based support.

Clinical Pearls
•  In most cases, GCC is a benign, 

self-limiting disease. Occasionally, how-
ever, it is not.
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•  The initial presentation of GCC is 
easily missed. Often, a patient will pres-
ent with a unilaterally elevated IOP with 
no apparent or obvious cause. A mild 
anterior chamber reaction can initially be 
missed in a cursory evaluation. 

•  Always address management pref-
erentially towards inflammation control 
and secondarily towards IOP reduction. 
In that the pressure elevation is second-
ary to inflammatory processes, steroids 
will have the added benefit of reducing 
IOP in this condition.

•  Many cases of GCC with modest 
pressure elevations can be successfully 
managed with steroids alone.

•  Patients with moderate to heavy 
anterior chamber reactions, ocular pain 
and redness who are otherwise moder-
ately symptomatic probably do not have 
GCC, but rather uveitic glaucoma that 
may require more aggressive manage-
ment and systemic testing.

•  GCC is not only idiopathic but 
idiosyncratic as well. That is, the patient 
may have extremely elevated IOP but 
will be minimally symptomatic and 
unlikely to manifest immediate perma-
nent glaucomatous damage. We have 
seen GCC patients present with IOP in 
excess of 70mm Hg yet be only mildly 
bothered by slightly blurred vision. A 
patient with a similar IOP rise from 
acute angle-closure glaucoma will be 
significantly ill and risk profound vision 
loss, which may perhaps be permanent.

•  There is strong support for a viral 
etiology in many eyes with GCC, but 
there are no controlled clinical studies 
examining the use of oral acyclovir as a 
suppressant therapy. Even so, acyclovir 
may be a safe option to try in patients 
with vision loss from multiple or pro-
longed recurrences.

1. Posner A, Schlossman A. Syndrome of unilateral recur-
rent attacks of glaucoma with cyclitic symptoms. Arch 
Ophthalmol 1948; 39:517-35. 

2. Jap A, Sivakumar M, Chee SP. Is Posner Schlossman 
syndrome benign? Ophthalmology. 2001;108(5):913-8.

3. Ritcher R, Shields MB, Krupin T. The Glaucomas. St 
Louis; Mosby 1989:1205-20.

4. Burnstein Y, Shelton K, Higginbotham EJ. 
Glaucomatocyclitic crisis in a child. Am J Ophthalmol 
1998;126(1):136-7.

5. Harrington JR. Posner-Schlossman syndrome: A case 
report. J Am Opt Assoc. 1999:70;11:715-23.

6. Harstad HK, Ringold A. Glaucomatocycltic crises 
(Posner-Schlossman syndrome): a case report. Acta 
Ophthalmologica 1986; 64(2):146-51.

7. Raitta C, Vannas A. Glaucomatocyclitic crisis. Arch 
Ophthalmol 1977; 95(4):608-12.

8. Levatin P. Glaucomatocyclitic crises occurring in both 
eyes. Am J Ophthalmol 1956; 41:1056-9.

9. Puri P, Verma D. Bilateral glaucomatocyclitic crisis in 
a patient with Holmes Adie syndrome. J Postgrad Med; 
1998; 44(3): 76-7.

10. Hahn IH, Stillman MC. A case of glaucomatocyclitic 
crisis in the emergency department. Ann Emerg Med. 
2006; 47(2):167-9.

11. Bloch-Michel E, Dussaix E, Cerqueti P, et al. Possible 
role of cytomegalovirus infection in the etiology of the 
Posner-Schlossman syndrome. Int Ophthalmol 1987; 
11(2):95-6.

12. Tanaka Y, Harino S, Hara J. Cellular immunity as 
judged by varicella skin test in Posner Schlossman 
patients. Folia Jpn 1985; 36:972-6.

13. Teoh SB, Thean L, Koay E. Cytomegalovirus in 
aetiology of Posner-Schlossman syndrome: evidence 
from quantitative polymerase chain reaction. Eye. 
2005;19(12):1338-40.

14. Yamamoto S, Pavan-Langston D, Tada R, et al. 
Possible role of herpes simplex virus in the origin of 
Posner-Schlossman syndrome. Am J Ophthalmol 1995; 
119(6):796-98.

15. Li J, Ang M, Cheung CM, et al. Aqueous cytokine 
changes associated with Posner-Schlossman syndrome 
with and without human cytomegalovirus. PLoS One. 
2012;7(9):e44453.

16. Yang SY, Chen MJ, Chen KH,et al. Cytomegalovirus 
and herpes simplex virus as causes of bilateral anterior 
uveitis in an immunocompetent patient. J Chin Med 
Assoc. 2011;74(1):48-50.

17. Rodier-Bonifas C, Cornut PL, Billaud G, et al. 
Cytomegalovirus research using polymerase chain reac-
tion in Posner-Schlossman syndrome. J Fr Ophtalmol. 
2011;34(1):24-9.

18. Grant WM. Clinical measurements of aqueous out-
flow. Arch Ophthalmol 1951; 46:113-24.

19. Eakins K. Increased intraocular pressure produced 
by prostaglandins E1 and E2 in the cat eye. Exp Eye Res 
1970; 10:87-92.

20. Park KH, Hong C. Reversal of optic disc topography 
in patients with glaucomatcyclitic crisis after remission of 
attack. J Glaucoma 1998;7(4):225-9.

21. Darchuk V, Sampaolesi J, Mato L, et al. Optic nerve 
head behavior in Posner-Schlossman syndrome. Int 
Ophthalmol. 2001;23(4-6):373-9.

22. Hung PT, Chang JM. Treatment of glaucomatocyclitic 
crises. Am J Ophthalmol 1974; 77(2):169-72.

23. Ohno S, Ichiisi A, Matsuda H. Hypertensive effects 
of Carteolol on intraocular pressure elevation and sec-
ondary glaucoma associated with endogenous uveitis. 
Ophthalmologica 1989;199:41-5.

24. Muthusamy P. Apraclonidine in the management of 
glaucomatocyclitic crisis. Eye 1994; 8(3):367-8.

25. Dinakaran S, Kayarkar V. Trabeculectomy in the man-
agement of Posner-Schlossman syndrome. Ophthalmic 
Surg Lasers. 2002; 33(4):321-2.

26. Zhong Y, Cheng Y, Liu X, Feng P. Trabeculectomy in 
the management of glaucomatocyclitic crisis with visual 
field defect. Ocul Immunol Inflamm. 2010;18(3):233-6.

27. Theodore F. Observations on glaucomatocyclitic 
crisis (Posner-Schlossman syndrome). Br J Ophthalmol 
1952;36:207-10.

28. Kass MA, Becker, B, Kolker AE. Glaucomatocycltic 
crisis and primary open angle glaucoma. Am J 
Ophthalmol 1973;75:668-73.

29. Irak I, Katz BJ, Zabriskie NA, et al. Posner-
Schlossman syndrome and nonarteritic anterior ischemic 
optic neuropathy. J Neuroophthalmol. 2003;23(4):264-7.

30. Kim R, Van Stavern G, Juzych M. Nonarteritic anterior 
ischemic optic neuropathy associated with acute glau-
coma secondary to Posner-Schlossman syndrome. Arch 
Ophthalmol. 2003;121(1):127-8.

31. Kim TH, Kim JL, Kee C. Optic disc atrophy in 
patient with Posner-Schlossman syndrome. Korean J 
Ophthalmol. 2012;26(6):473-7.

32. Sobolewska B, Deuter C, Doycheva D, Zierhut M. 
Long-term oral therapy with valganciclovir in patients with 
Posner-Schlossman syndrome. Graefes Arch Clin Exp 
Ophthalmol. 2014;252(1):117-24.

33. Wong VW, Chan CK, Leung DY, Lai TY. Long-term 
results of oral valganciclovir for treatment of anterior seg-
ment inflammation secondary to cytomegalovirus infec-
tion. Clin Ophthalmol. 2012;6:595-600.

PEDIATRIC AND  
CONGENITAL GLAUCOMA

Signs and Symptoms
Pediatric glaucoma is a term that 

includes any form of glaucoma that pres-
ents between birth and age 18 years.1,2 

Pediatric glaucomas can be either pri-
mary or secondary and the angle may 
be open or closed. However, there is 
confusing and overlapping terminology. 
Primary congenital and primary infan-
tile glaucoma occur secondary to tra-
beculodysgenesis, a developmental angle 
anomaly. This can be diagnosed any 
time between birth and early childhood. 
Pediatric developmental glaucomas are also 
classified by the time that they appear 
in a patient; primary congenital glaucoma 
occurs between birth and two months of 
age, primary infantile glaucoma between 
two months and two years of age, and 
late-onset primary infantile glaucoma (also 
known as juvenile glaucoma) after two 
years of age.1 

Primary infantile glaucoma overlaps 
with juvenile-onset open-angle glaucoma 
(JOAG), a non-developmental glaucoma 
similar to primary open-angle glaucoma 
in adults, which develops late in child-
hood in the absence of angle anoma-
lies.1,2 It is most commonly accepted 
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that the term primary congenital glaucoma
refers to patients in all three age groups 
in the presence of developmental ante-
rior chamber angle abnormalities.1,3

Patients with primary congenital and 
infantile glaucoma typically manifest a 
classic triad of photophobia, lacrimation 
and blepharospasm.1,3,4 These occur due 
to corneal changes such as edema sec-
ondary to elevated intraocular pressure 
(IOP). Buphthalmos develops from the 
distensibility of immature collagen with-
in the infant corneal stroma. Horizontal 
breaks in Descemet’s membrane known 
as Haab’s striae commonly occur. These 
findings strongly suggest the presence of 
primary congenital glaucoma; they are 
not present if glaucoma develops after 
the age of three. In older children, glau-
coma is diagnosed in the same way it is 
in adults; that is, by observing optic disc 
damage, elevated intraocular pressure 
and structural and functional changes 
consistent with glaucoma, in the absence 
of trabeculodysgenesis.

In patients with primary congenital 
glaucoma, abnormalities in the anterior 
chamber angle are diagnostic. The iris 
and ciliary body are anteriorly located, 
with iris tissue inserting into and over-
lapping the trabecular meshwork, 
impeding the outflow of aqueous.

Primary congenital glaucoma is the 
most common form of pediatric glau-
coma.1-4 The second most common 
form occurs in aphakic or pseudophakic 
children following congenital cataract 
surgery.1,5-12 The mechanism in aphakic 
glaucoma is unclear, but gonioscopy 
may reveal a blockage of the trabecular 
meshwork secondary to an acquired 
repositioning of the iris against the 
posterior trabecular meshwork. There 
is often associated abnormal pigmenta-
tion and synechiae formation within the 
meshwork.5 Beyond these conditions, 
glaucoma can occur in a pediatric patient 
from a number of other causes, including 
but not limited to trauma, inflamma-
tion, episcleral venous pressure elevation 

(as seen in Sturge-Weber syndrome), 
tumor, pupil block from subluxation, 
retinopathy of prematurity and infectious 
disease.1,13-18

Pathophysiology
The totality of pediatric glaucoma 

results in a diverse pathophysiology due 
to the wide range of possible associ-
ated conditions. Primary congenital and 
infantile glaucoma, however, clearly 
results from a developmental arrest of 
the iris and ciliary body in the seventh 
month of gestation.19 These structures 
insert in an anterior location with iris 
tissue overlapping the trabecular mesh-
work, impeding aqueous outflow result-
ing in subsequent IOP elevation.1,19 

There is also developmental immaturity 
of the trabecular meshwork, with thick-
ened trabecular tissue and an abnormal 
ground matrix.1

Primary congenital glaucoma appears 
to be autosomal recessive.3 Two genetic 
loci—GLC3A and GLC3B—have 
been identified in a majority of heredi-
tary cases.20,21 An autosomal dominant 
JOAG has been linked to the GLC1A 
gene. Mutations in the trabecular mesh-
work inducible glucocorticoid response 
protein (TIGR) gene have also been 
identified in families with JOAG.3,22

Management
Proper management of any pediatric 

glaucoma begins with accurate diagnosis 
and categorization of the glaucoma. 
In older children with JOAG, IOP 
measurement, disc analysis, visual field 
testing and diagnostic retinal nerve fiber 
layer imaging can all be beneficial. In 
infants and younger children, these tests 
may not be possible or practical. In such 
cases, IOP measurement, along with 
observation of corneal clouding, corneal 
diameter measurement and inspection 
for Haab’s striae become more impor-
tant. Examination under sedation or 
general anesthesia may be necessary. 
Gonioscopy is critically important, as 

recognizing abnormal angle anatomy 
(trabeculodysgenesis) plays a significant 
role in the development of the manage-
ment plan.

Primary congenital glaucoma is 
best managed surgically, with medica-
tions only used adjunctively. The most 
performed and successful surgeries for 
primary congenital glaucoma are the 
angle surgeries—goniotomy and tra-
beculotomy. The former involves insert-
ing a goniotomy knife into the anterior 
chamber and incising the anterior aspect 
of the middle third of the trabecular 
meshwork over 120°.1 In trabeculotomy, 
an external dissection of Schlemm’s canal 
is performed over 180° of the anterior 
chamber angle.1

Goniotomy and trabeculotomy are 
typically very successful for primary 
congenital glaucoma. Goniotomy is per-
formed when a clear cornea allows angle 
visualization, while trabeculotomy is 
preferred in cases involving a cloudy cor-
nea. However, these procedures are less 
successful for cases of pediatric glaucoma 
other than primary congenital and infan-
tile forms. In these cases, trabeculectomy 
with adjunctive antimetabolite applica-
tion is a common procedure. In refrac-
tory cases, combined trabeculectomy 
with glaucoma drainage implant devices 
offer the most successful and predictable 
option.23-30 

More recently, deep sclerectomy and 
circumferential trabeculotomy have met 
with success in managing congenital and 
childhood glaucoma.31,32 Even more 
recently, transscleral cyclophotocoagula-
tion and endoscopic cyclophotocoagula-
tion have been seen to be safe, effective 
and comparable treatments that may be 
considered first-line therapy to achieve 
control of IOP in all forms of pediatric 
glaucoma. These procedures, when 
effective, can allow the patient to avoid a 
penetrating procedure.33

While surgery is the preferred treat-
ment for pediatric developmental 
glaucoma, there are times where medi-

001_ro0614_hndbk_FINAL.indd   56 5/30/14   1:33 PM



JUNE 15, 2014  REVIEW OF  OPTOMETRY  57A

U
V

E
A

 A
N

D
 G

LA
U

C
O

M
A

cations may be necessary, either prior 
to or adjunctively with surgery. For the 
majority of glaucoma meds, pediatric 
use is considered off label and safety and 
efficacy have not been studied; clinical 
guidance has been obtained through case 
series and retrospective analyses. Topical 
beta-blockers have been deemed safe 
and effective when used in children.34-36

Prostaglandin analogs are safe and well 
tolerated, but unfortunately not very 
effective in the pediatric glaucoma popu-
lation. Older children with JOAG dem-
onstrate the best efficacy response.37-39 

When used in children, topical car-
bonic anhydrase inhibitors (CAIs) are 
safe and effective in lowering IOP.40,41

Brimonidine, though effective in lower-
ing IOP in children, crosses the blood/
brain barrier and can potentially affect 
the central nervous system. This medica-
tion has demonstrated an unacceptable 
level of adverse events in children and 
should be avoided if possible.42-44

Upon lowering IOP in infants, rever-
sal of cupping as well as corneal clear-
ing has been observed. However, once 
buphthalmos has occurred, the globe will 
not return to normal size.4,45

Clinical Pearls
•  Aphakic and pseudophakic chil-

dren must be followed life-long for the 
development of glaucoma. However, the 
presence of an intraocular lens seems to 
reduce the incidence of glaucoma devel-
opment, though the reasons are unclear. 

•  IOP does not have to be dramat-
i cally high in a child for glaucoma to 
develop. IOP above 20mm Hg is con-
cerning.

•  Congenital, infantile and devel-
opmental glaucoma implies trabeculo-
dysgenesis. A child with glaucoma but 
without angle abnormalities has JOAG 
or another secondary glaucoma.

•  In rare instances where topical 
glaucoma medications in children are 
indicated, preferences include CAIs 
and beta-blockers. Prostaglandins are 

reserved only for cases involving older 
children with JOAG. Brimonidine 
should always be avoided.

1. Beck AD. Diagnosis and management of pediatric 
glaucoma. Ophthalmol Clin North Am. 2001;14(3):501-12.

2. Luntz MH. Congenital, infantile, and juvenile glaucoma. 
Ophthalmology 1979; 86(5):793-802.

3. Ho CL, Walton DS. Primary congenital glau-
coma: 2004 update. J Pediatr Ophthalmol Strabismus. 
2004;41(5):271-88.

4. DeLuise VP, Anderson DR. Primary infantile glaucoma 
(congenital glaucoma). Surv Ophthalmol 1983;28(1):1-19.

5. Walton DS. Pediatric aphakic glaucoma: a study of 65 
patients. Trans Am Ophthalmol Soc. 1995;93:403-13.

6. Magnusson G, Abrahamsson M, Sjostrand J. 
Glaucoma following congenital cataract surgery: an 
18-year longitudinal follow-up. Acta Ophthalmol Scand. 
2000;78(1):65-70.

7. Chen TC, Walton DS, Bhatia LS. Aphakic glaucoma 
after congenital cataract surgery. Arch Ophthalmol. 
2004;122(12):1819-25.

8. Egbert JE, Christiansen SP, Wright MM, et al. The 
natural history of glaucoma and ocular hypertension after 
pediatric cataract surgery. J AAPOS. 2006;10(1):54-7.

9. Asrani S, Freedman S, Hasselblad V, et al. Does 
primary intraocular lens implantation prevent "aphakic" 
glaucoma in children? J AAPOS. 2000;4(1):33-9.

10. Trivedi RH, Wilson ME Jr, Golub RL. Incidence and 
risk factors for glaucoma after pediatric cataract surgery 
with and without intraocular lens implantation. J AAPOS. 
2006;10(2):117-23.

11. Bhola R, Keech RV, Olson RJ, et al. Long-term 
outcome of pediatric aphakic glaucoma. J AAPOS. 
2006;10(3):243-8.

12. Brady KM, Atkinson CS, Kilty LA, Hiles DA. Glaucoma 
after cataract extraction and posterior chamber lens 
implantation in children. J Cataract Refract Surg. 1997;23 
Suppl 1:669-74.

13. Di Rocco C, Tamburrini G. Sturge-Weber syndrome. 
Childs Nerv Syst. 2006;22(8):909-21.

14. Sijssens KM, Rothova A, Berendschot TT, et al. 
Ocular hypertension and secondary glaucoma in children 
with uveitis Ophthalmology. 2006;113(5):859.e1-2.

15. Freedman SF, Rodriguez-Rosa RE, Rojas MC, et al. 
Goniotomy for glaucoma secondary to chronic childhood 
uveitis. Am J Ophthalmol. 2002;133(5):617-21.

16. Kafkala C, Hynes A, Choi J, et al. Ahmed valve 
implantation for uncontrolled pediatric uveitic glaucoma. J 
AAPOS. 2005;9(4):336-40.

17. Taylor RH, Ainsworth JR, Evans AR, et al. The epide-
miology of pediatric glaucoma: the Toronto experience. J 
AAPOS. 1999;3(5):308-15.

18. Awad AH, Mullaney PB, Al-Mesfer S, et al. Glaucoma 
in Sturge-Weber syndrome. J AAPOS. 1999;3(1):40-5.

19. Maumenee AE. Further observations on the patho-
genesis of congenital glaucoma. Trans Am Ophthalmol 
Soc 1963; 55: 1163-76.

20. Sarfarazi M, Akarsu AN, Hossain A et al. Assignment 
of a locus (GLC3A) for primary congenital glaucoma 
(Buphthalmos) to 2p21 and evidence of genetic heteroge-
neity. Genomics 1995; 30(2): 171-7.

21. Sarfarazi M, Stoilov I. Molecular genetics of primary 
congenital glaucoma. Eye 2000; 14:422-8.

22. Richards JE, Ritch R, Lichter PR, et al. Novel trabecu-
lar meshwork inducible glucocortocoid response mutation 
in an eight-generation juvenile-onset primary open angle 
glaucoma pedigree. Ophthalmology 1998;105:1698-
1707.

23. Tesser R, Hess DB, Freedman SF. Combined intraoc-
ular lens implantation and glaucoma implant (tube shunt) 
surgery in pediatric patients: a case series. J AAPOS. 
2005;9(4):330-5.

24. Englert JA, Freedman SF, Cox TA. The Ahmed 
valve in refractory pediatric glaucoma. Am J Ophthalmol. 
1999;127(1):34-42.

25. Sidoti PA, Belmonte SJ, Liebmann JM, et al. 
Trabeculectomy with mitomycin-C in the treatment of 
pediatric glaucomas. Ophthalmology. 2000;107(3):422-9.

26. Tanimoto SA, Brandt JD. Options in pediatric glauco-
ma after angle surgery has failed. Curr Opin Ophthalmol. 
2006;17(2):132-7.

27. Ishida K, Mandal AK, Netland PA. Glaucoma drainage 
implants in pediatric patients. Ophthalmol Clin North Am. 
2005;18(3):431-42.

28. Al-Hazmi A, Awad A, Zwaan J, et al. Correlation 
between surgical success rate and severity of congenital 
glaucoma. Br J Ophthalmol. 2005;89(4):449-53.

29. Morales J, Al Shahwan S, Al Odhayb S, et al. Current 
surgical options for the management of pediatric glaucoma. 
J Ophthalmol. 2013;2013: 763735: Epub 2013 Apr 24.

30. Ou Y, Caprioli J. Surgical management of pediatric 
glaucoma. Dev Ophthalmol. 2012;50:157-72.

31. Al-Obeidan SA, Osman Eel-D, Dewedar AS, et al. 
Efficacy and safety of deep sclerectomy in childhood glau-
coma in Saudi Arabia. Acta Ophthalmol. 2014;92(1):65-70.

32. Girkin CA, Marchase N, Cogen MS. Circumferential 
trabeculotomy with an illuminated microcatheter in con-
genital glaucomas. J Glaucoma. 2012;21(3):160-3.

33. Kraus CL, Tychsen L, Lueder GT, Culican SM. 
Comparison of the Effectiveness and Safety of 
Transscleral Cyclophotocoagulation and Endoscopic 
Cyclophotocoagulation in Pediatric Glaucoma. J Pediatr 
Ophthalmol Strabismus. 2014 Feb 18:1-8.

34. Hoskins HD Jr, Hetherington J Jr, Magee SD, et al. 
Clinical experience with timolol in childhood glaucoma. 
Arch Ophthalmol. 1985;103(8):1163-5.

35. McMahon CD, Hetherington J Jr, Hoskins HD Jr, 
et al. Timolol and pediatric glaucomas. Ophthalmology. 
1981;88(3):249-52.

36. Zimmerman TJ, Kooner KS, Morgan KS. Safety and 
efficacy of timolol in pediatric glaucoma. Surv Ophthalmol. 
1983;28 Suppl:262-4.

37. Enyedi LB, Freedman SF. Latanoprost for the treat-
ment of pediatric glaucoma. Surv Ophthalmol. 2002;47 
Suppl 1:S129-32.

38. Enyedi LB, Freedman SF, Buckley EG. The effective-
ness of latanoprost for the treatment of pediatric glau-
coma. J AAPOS. 1999;3(1):33-9.

39. Urban B, Bakunowicz-Lazarczyk A, Mrugacz M, et al. 
The effectiveness of latanoprost for the treatment of pedi-
atric glaucoma. Klin Oczna. 2004;106(1-2 Suppl):243-4.

40. Ott EZ, Mills MD, Arango S, et al. A randomized 
trial assessing dorzolamide in patients with glaucoma 
who are younger than 6 years. Arch Ophthalmol. 
2005;123(9):1177-86.

41. Rehurek J, Spicarova R, Vancurova J. Effect of 
Trusopt on normal intraocular pressure values in children. 
Cesk Slov Oftalmol. 2000;56(6):366-9.

42. Al-Shahwan S, Al-Torbak AA, Turkmani S, et al. 
Side-effect profile of brimonidine tartrate in children. 
Ophthalmology. 2005;112(12):2143.

43. Enyedi LB, Freedman SF. Safety and efficacy 
of brimonidine in children with glaucoma. J AAPOS. 
2001;5(5):281-4.

44. Berlin RJ, Lee UT, Samples JR, et al. Ophthalmic 
drops causing coma in an infant. J Pediatr. 
2001;138(3):441-3.

45. Quigley HA. The pathogenesis of reversible cupping in 
congenital glaucoma. Am J Ophthalmol 1977; 84:358-70.

001_ro0614_hndbk_FINAL.indd   57 5/30/14   1:33 PM



58A  REV IEW OF  OPTOMETRY  JUNE 15, 2014

CAVERNOUS HEMANGIOMA 

Signs and Symptoms
Cavernous hemangioma of the retina 

(CHR) and the optic disc are typically 
considered to be uncommon lesions. 
Their precise frequency in the general 
population is unknown, but both gen-
ders and all ethnic groups are suscep-
tible.1 They represent asymptomatic, 
congenital malformations of the retinal 
blood vasculature that are typically non-
progressive and most often unilateral.2 
Since CHRs produce no dysfunction 
unless they occur in the macula (caus-
ing decreased acuity) or hemorrhage 
(with patients reporting the symptom of 
floating spots), they often remain undis-
covered until they are observed during 
a routine dilated fundus examination. 
However, CHR rarely is a source of 
exudation or intraocular hemorrhage.1-5

When they do produce spontaneous 
vitreous bleeding, without intervention 
the episodes are often recurrent and 
significant.1

CHRs are easily recognized by their 
characteristic saccular “grape-like” 
appearance, along with an associated 
grayish-white epiretinal membrane 
in some cases.1-5 Optical coherence 
tomography may provide additional 
information and help in the differen-
tiation of these lesions, which show 
lobulated, hyper-reflective masses in 
the inner retina that correspond to the 
aneurysms.6,7 

Most individuals with CHR have 
a single lesion (consisting of multiple 
saccular components) in one eye with 
no other ocular or systemic anomalies; 
however, on occasion the disturbance 
can be found demonstrating multiple 
lesions in one retina along with abnor-
mal vascular lesions of the skin and 
central nervous system.1 While CHR 
are generally considered to be static and 
not capable of growth, the literature 
documents several cases of cavernous 
hemangioma of the optic nerve that 

demonstrate an increase in size.8 There 
is even a documented case of cavernous 
hemangioma interfering with oculomo-
tor nerve function, causing ophthalmo-
paresis, ptosis and visual impairment via 
a compressive etiology.9

Cavernous hemangioma of the retina, 
optic nerve or choroid may serve as 
the ocular component of neuro-oculo-
cutaneous phacomatosis syndrome, 
sometimes referred to as cavernoma mul-
tiplex.10,11 Choroidal hemangiomas are 
regularly associated with Sturge-Weber 
syndrome.12 

Fluorescein angiographic features 
of CHR were described in 1975 by 
Lewis and associates.13 These include: 
(1) a normal arterial and venous sup-
ply, (2) extraordinarily slowed venous 
drainage, (3) a lack of arteriovenous 
shunting and no disturbance in vascular 
permeability, (4) no secondary retinal 
exudation and (5) the unique formation 
of isolated clusters of vascular globules, 
with plasma/erythrocyte sedimentation 
surrounding the main body of the mal-
formation.13

Pathophysiology 
Cavernous hemangioma of the retina 

is considered a hamartoma. The word 
hamartoma originates from the Greek 
hamartia, meaning “a tragic flaw.” In 
medical terms, it refers to a benign 
overgrowth of mature cells derived from 

tissues normally present in the locality 
of the mass, but of improper proportion 
and distribution. CHR may be sporadic 
in the population, or may display an 
autosomal dominant inheritance pattern 
in some families.1,3

The lesions themselves consist of 
clustered, large, thin-walled, intrareti-
nal vessels (lined with normal, healthy 
vascular endothelium) that have taken 
the shape of round saccules.1,2,4 As the 
tumor evolves, it displaces and replaces 
the sensory retina in that zone. There is 
no recognized malignant potential.1 

Management
Since CHRs do not commonly prog-

ress or leak, these lesions rarely require 
therapeutic intervention.1-5 Moreover, 
they do not necessitate any restriction of 
activity or change in lifestyle.1 However, 
because of their vascular nature and 
potential to serve as markers for addi-
tional lesions in alternate locations, there 
is always some risk of additional hem-
angiomas being present, carrying a more 
ominous prognosis.9,10 While rare, the 
possibility of intracranial hemorrhage 
must be viewed as a life-threatening 
sequela.10 For these reasons, individuals 
with CHR should be referred for neu-
rological consultation and possibly neu-
roimaging.1,3,14 Advice should also be 
offered to family members so that they 
can be properly evaluated as well.3 

When CHR interferes with func-
tional vision due to impingement, 
hemorrhage or exudation, shrinkage 
and/or closure should be attempted. 
Verteporfin-based photodynamic 
therapy (PDT) has been demonstrated 
to exhibit some success in achieving 
closure of large retinal capillary heman-
giomas.15,16 In clinical studies examining 
treatment options, CHR either shrunk 
in size or experienced complete closure 
with resultant mitigation of excessive 
exudation and hemorrhage following 
PDT.15,16 In most instances, PDT suc-
cessfully improved the visual acuity, but 

VITREOUS AND RETINA

Cavernous hemangioma of the retina.
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tractional macular puckering has been 
noted.16 Tractional macular pucker car-
ries with it the risk of macular hole for-
mation. Patients with this presentation 
can be instructed to monitor their status 
using the home Amsler grid. Other 
modalities that have been used success-
fully include focal laser photocoagulation 
and systemic infliximab (Remicade).17,18

Clinical Pearls
• Cavernous hemangiomas of the 

retina are considered to be stable intra-
retinal lesions. However, the same tumor 
occurring on the optic disc has the 
potential for growth—causing vitreous 
hemorrhage—and therefore should be 
closely monitored. 

• The presence of either retinal 
cavernous hemangioma or choroidal 
hemangioma should alert the clinician to 
search for features suggestive of systemic 
and familial involvement.

• The principal differential diagnoses 
include exudative retinal telangiectasias, 
Coats’ disease, the vascular von Hippel-
Lindau tumor and the arteriovenous 
malformation racemose hemangioma 
(Wyburn-Mason syndrome).
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COMMOTIO RETINAE

Signs and Symptoms
Commotio retinae, formerly known 

as Berlin’s edema, presents as an area 
of retinal pallor following direct blunt 
ocular trauma. Symptoms are associ-
ated with the location and extent of the 
retinal bruising along with the collateral 
consequences of the blunt trauma.1-18 
Any amount of retinal disruption located 
centrally can cause patients to observe 
metamorphopsia or reduced visual acu-
ity without decreased red or brightness 
saturation. 

The associated findings from blunt 
trauma may range from mild diffuse 
injection, chemosis, subconjunctival 
hemorrhage, photophobia and pain 
upon ocular motility to orbital fracture, 
iridodialysis, lens luxation, traumatic 
iritis, vitreous hemorrhage and globe 
rupture.2-13 While specific data for ocu-
lar injuries have fluctuated over the last 
10 years, one thing has remained con-
stant: injury rates are consistently highest 
among males of all ages.6-11 

Pathophysiology
The classic work of Sipperly, Quigley 

and Gass demonstrated that the pre-
dominant retinal abnormality in com-
motio retinae was disruption of the 
photoreceptor outer segments caused 
by hydraulic ocular distention induced 
by blunt force trauma, and not actually 
retinal edema.15 This mechanism altered 
the hydrodynamics of the intraretinal 
and choroidal vascular systems, creating 
fluid leakage. 

The condition is not merely an 
accumulation extracellular fluid, as 
originally postulated by Berlin.1-4,14,15 It 
has been documented in animal models 
that the predominant pathophysiol-
ogy is destruction of the vulnerable and 
delicate photoreceptor outer segments 
along with the concomitant imbibition 
of multiple intraretinal cellular elements 
(RPE, axons of the photoreceptor cells, 
Müller cells and selected ganglion cells) 
with intracellular fluid.1-4,14,15 Visual 
disability depends upon the degree and 
location of permanently lost photorecep-
tors. Interestingly, the RPE’s response to 
traumatic photoreceptor damage seems 
similar to that observed in experimental 
retinal detachment and light-induced 
retinal damage.13,14 

Recent in-vivo investigations using 
spectral-domain optical coherence 
tomography (SD-OCT) confirm what 
was postulated by histological studies: 
commotio retinae is a disruption and 
fragmentation of the photoreceptor outer 
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Retinal whitening associated with commotio 
retinae.
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segments with resultant fluid incur-
sion and collateral damage to retinal 
elements.1-4,14-17 The location of the 
commotio injury is traditionally in the 
contrecoup position, or directly opposite 
the site of the impact.1,18 

SD-OCT imaging has been used to 
create a grading scale for macular com-
motio retinae based upon four distinct 
photoreceptor morphologic features that 
have been consistently observed:4 

Grade 1: An increase in inner seg-
ment-outer segment (IS-OS) junction 
reflectivity with the disappearance of the 
thin hyporeflective optical space. 

Grade 2: Cone outer segment tip 
(COST) defects only. 

Grade 3: COST and IS-OS junction 
defects.

Grade 4: COST defects, IS-OS junc-
tion and external limiting membrane 
(ELM) defects. 

Eyes with higher grades at baseline 
had significantly worse visual and ana-
tomic outcomes.4

Cystoid macular edema (CME) is a 
classical complication of ocular inflam-
mation and is a possible comorbidity of 
commotio retinae.21 CME can result 
either from an insult to the inner or 
outer blood/ocular barrier.12,21 

Management
There is no treatment for commotio 

retinae.12-14 Management consists of 
attending to accompanying damage (facial 
or orbital fractures, tissue lacerations, 
corneal abrasion, traumatic uveitis, sub-
conjunctival hemorrhage) and emotion-
ally supporting the patient when vision is 
reduced. Acuity monitoring, Amsler grid 
testing, interferometry and SD-OCT 
can provide comparative data indicat-
ing progress of recovery.1-4,14-17 Patients 
can be counseled that in the absence of 
associated damage to the cornea, lens and 
macula, visual recovery typically returns to 
pre-injury levels.16-18 In the event it does 
not, the majority of incompletely resolved 
cases return to levels better than 20/30.18 

Complications such as premature 
cataractogenesis and the symptoms 
associated with epiretinal membrane 
formation, posterior vitreous detachment 
and macular hole formation should also 
be mentioned as possible sequelae of the 
inciting blunt ocular trauma.1,3,5,6,11-13 

Facial fractures should be prophylacti-
cally medicated with an oral antibiotic. 
Lacerations and abrasions to the epi-
dermis, conjunctiva and cornea should 
be protected with topical antibiotic. 
Concurrent iritis should be treated using 
a topical cycloplegic and a topical corti-
costeroid. Hyphema should be managed 
with bed rest, elevated head position to 
promote blood settling with the addi-
tions of a nasal decongestant, stool 
softener and ocular hypotensives as nec-
essary. Topical nonsteroidal and steroidal 
medications along with oral carbonic 
anhydrase inhibitors and injected ste-
roidal depots have been used to manage 
recalcitrant cases of CME with variable 
results.20

Clinical Pearls
• Commotio retinae should be used 

as an indicator to carefully examine all 
ocular structures post-trauma.

• A 360° subconjunctival hemorrhage 
carries the risk of ruptured globe. 

• Significant blunt ocular trauma 
mandates the consideration of imaging 
to rule out facial and orbital fracture. 

• Blunt trauma cases should be moni-
tored for late glaucoma over the patient’s 
lifetime.

• In cases of peripheral commotio 
retinae with no visual loss or coexistent 
ocular damage, the best management is 
simple observation and patient reassur-
ance. 
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LATTICE DEGENERATION 

Signs and Symptoms
Lattice degeneration of the retina 

is named for its resemblance to a fine, 
white, linear criss-cross lattice pattern 
seen in the peripheral neurosensory 
retina.1-15 The condition is common to 
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7% to 10% of adult eyes, with affected 
patients usually diagnosed over the age 
of 20.1-5,12-15 The condition is predomi-
nantly seen in the superior quadrants, 
with less frequency in the horizontal 
meridans.1 Axially myopic patients seem 
to have a higher incidence of lattice 
degeneration.1,6-11 There appears to be 
no racial predilection, although there is 
some controversy in the literature.1-11,12 

Lattice degeneration classically runs 
circumferentially between the equator 
and the ora serrata, parallel to the vitre-
ous base.1-10,13 The individual lesions 
usually measure from 0.5 disc diameter 
(DD) to 6 DD and can run 360° around 
the eye. Most of the time, the lesions 
are observed in discontinuous patterns, 
with the majority of lesions in the verti-
cal meridians.1,13 Lattice degeneration is 
typically bilateral.12,13

Sometimes, retinal pigment epithelial 
hyperplasia associated with significant 
retinal thinning or the physiology of 
healing (secondary to micro-injury) con-
ceals the lattice lines.1,12-15 This is often 
termed pigmented lattice degeneration. 
The retinal thinning causes overlying 
vitreous degeneration with subsequent 
accumulation of small pockets of liquid 
vitreous, known as lacunae, residing over 
top of the lesions.12-17 

When atrophic holes develop, liquid 
vitreous can seep under the neurosen-
sory retina to produce a shallow retinal 
detachment. The majority of shallow 
lattice-related detachments are asymp-
tomatic. However, when a prominently 
lifted edge of a hole or linear tear along 
a lesion edge interacts with adherent 
vitreous, mechanical forces are trans-
lated into electrical retinal stimuli that 
are perceived by the patient as flashing 
lights (photopsia).1 These forces can also 
create larger holes or tears that may be 
symptomatic.1,6-8 Tractional retinal tears 
along the edge of lattice degeneration 
have the highest association with the 
development of retinal detachment aris-
ing from lattice retinal degeneration.1,6-8 

Pathophysiology
The etiology of lattice degeneration 

remains unclear. Recent research has 
hypothesized that the condition may 
occur secondary to genetic variants in the 
COL4A4 gene.5 Pathophysiologically, 
lattice degeneration occurs as the result 
of dropout of peripheral retinal capillar-
ies, with resulting ischemia and subse-
quent thinning affecting all layers of the 
retina.15-17 The acellular thickening and 
sclerosis of the lumens of these periph-
eral retinal arterioles is what creates the 
characteristic linear appearance.17 

Profound retinal thinning has sev-
eral effects: first, the overlying vitreous 
becomes disturbed, resulting in a pocket 
of liquefaction overlying the lattice 
lesion, known as a lacuna; second, the 
vitreous along the edges of the lattice 
lesion maintains its adhesions, creating 
forces on the retina. Finally, the isch-
emia and retinal thinning may disturb 
the retinal pigment epithelium, resulting 
in RPE hyperplasia and a pigmented 
appearance.16,17 Fluorescein angiography 
of lattice lesions demonstrates zones of 
avascularity.17 

In one study, using optical coherence 
tomography, four characteristic changes 
of the retina and vitreous were seen in 
13 eyes with lattice degeneration: (1) 
anterior/posterior U-shaped vitreous 
traction around the lesion, (2) retinal 
breaks, (3) the presence of focal retinal 

thinning and (4) vitreous membrane 
with evidence of traction, thought to be 
fibrosis from extracellular products of cell 
breakdown.15 The morphologic appear-
ance of vitreous traction and retinal 
breaks imaged in cases were concluded 
to be consistent with known histologic 
reports.15

The process becomes more significant 
when the thinning becomes profound, to 
the point of development of full-thick-
ness atrophic holes in lattice lesions.15-17

There exists the potential for overlying 
liquefied vitreous to pass through a hole 
into the subretinal space and possibly 
lead to rhegmatogenous retinal detach-
ment. While the published data from 
larger studies demonstrate a wide range 
of prevalence, all generally agree that this 
is uncommon (0.5% to 3% over a five- to 
11-year span).12-17 

In some eyes (predominantly myopic 
ones), a slow build-up of fluid can occur 
in conjunction with posterior vitreous 
detachment (PVD).17 These eyes seem 
to be at greatest risk of developing rheg-
matogenous retinal detachment.17 If a 
PVD occurs, vitreoretinal traction along 
the posterior edge of the lattice degen-
eration lesion may result in a tractional 
tear adjacent to the lesion. When these 
tears develop, they are typically created 
at the posterior boundary of the lesion.17 
This greatly increases the risk of rheg-
matogenous retinal detachment.17,18 

Extensive lattice degeneration of the 
inferior retina.

Pigmented lattice degeneration with 
atrophic holes.
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Management
The main concern with lattice degen-

eration is the risk of progression to 
rhegmatogenous retinal detachment.1-19

When lattice degeneration with holes 
is detected, several factors can be used 
to determine if prophylactic treatment 
is required. These include a history of 
retinal detachment from lattice degen-
eration in the same or fellow eye, a 
family history of retinal detachment, 
axial myopia of greater than six diopters, 
presence of significant subretinal fluid 
under the edges of the hole and concur-
rent photopsia. Additionally, if the holes 
are large, the patient is pseudophakic or 
is planning to undergo cataract surgery, 
or the patient has an active, high-impact 
lifestyle, prophylactic treatment can be 
recommended.7-23

However, most lattice cases, even 
those presenting with associated retinal 
holes, are simply monitored, with visits 
every six to 12 months. Atrophic holes 
within lattice degeneration in phakic 
eyes without any complicating factors as 
previously mentioned do not generally 
require prophylactic treatment as the risk 
of progression to detachment is small.2-20

These lesions need only periodic moni-
toring, with the patient educated on the 
signs and symptoms of retinal detach-
ment. 

When high-risk tractional retinal 
breaks associated with lattice degen-
eration are detected, the area can be 
prophylactically sealed with barrier 
laser photocoagulation or cryoretino-
pexy.2,4,20,21 Cryoretinopexy uses an 
externally applied transscleral/conjunc-
tival probe to deliver directed cold pres-
sure to the area contacted, destroying the 
integrity of the choriocapillaris, RPE and 
outer retina. This induces RPE hyper-
plasia, creating an adhesion between 
the area of the tear and the healthy, 
attached, adjacent retina.2,19-21 This pre-
vents liquid vitreous from gaining access 
to the subretinal space.2,19-21 

Advantages of cryoretinopexy over 

laser photocoagulation are that it can 
be applied to the retina of an eye with 
media opacities that preclude the use 
of laser photocoagulation (cataract or 
vitreous hemorrhage), ease of procedure 
performance and its suitability if the 
pupil size cannot be adequately enlarged. 
It is also the treatment of choice if the 
retinal lesion is anteriorly located in the 
eye close to the ora serrata.19 Retinal 
adhesion with cryoretinopexy takes up to 
three weeks to mature.19 Adverse effects 
of cryoretinopexy include inflammation, 
choroidal detachment, reduced accom-
modation, discomfort and raised intra-
ocular pressure.19

Laser photocoagulation applies vary-
ing wavelengths of light (argon green, 
argon blue-green, krypton red) via a bio-
microscope or binocular indirect delivery 
system to the retina to create a similar 
tissue adhesion. Unlike cryoretinopexy, 
the adhesion is immediate and matures 
within 10 days.2,19 Laser photocoagula-
tion, which is more commonly employed 
than cryoretinopexy, has fewer side 
effects, can be applied to more poste-
rior lesions and can be more accurately 
placed.2,19

Clinical Pearls
•  Lattice degeneration with or with-

out atrophic holes is generally benign 
and often simply monitored.

•  Tractional tears at the posterior 
border of lattice lesions can be diffi-
cult to see ophthalmoscopically. These 
tears can become apparent upon scleral 
depression, making the procedure a pru-
dent exercise in the examination of these 
individuals.

•  When unsure, use three-mirror or a 
non-contact fundus lens and biomicro-
scope to more closely evaluate the lesion. 

•  Patients should be educated regard-
ing the signs and symptoms of retinal 
detachment. 

•  Standard follow-up in asymptomat-
ic patients should be at six- to 12-month 
intervals for a dilated exam. 

•  Any tears along lattice lesions 
should be referred for further evaluation 
and treatment.

•  While both cryoretinopexy and 
laser photocoagulation of retinal breaks 
are efficacious, most patients today are 
treated with the latter.
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NON-EXUDATIVE (DRY) 
MACULAR DEGENERATION

Signs and Symptoms
Age-related macular degeneration 

(AMD) is the leading cause of acquired 
legal blindness in the United States for 
persons over the age of 65.1-11 By 2020, 
AMD is expected to affect 2.95 million 
individuals in the US alone.5 AMD is 
present in approximately 10% to 18% of 
the population over the age of 52 and 
in up to 33% of individuals over the age 
of 75.8

The disease involves complex inter-
play between genetic, environmental 
and metabolic factors.6,7,12,13 Smoking, 
hypertension, obesity, suboptimal nutri-
tion (e.g., increased cholesterol, low 
dietary intake of carotenoids, alcohol 
consumption), older age, sunlight expo-
sure and family history are all risk fac-
tors.6,7,12-14 

New evidence supports hypotheses 
implicating systemic inflammation and 
immune system involvement.6 All AMD 
variants begin in the subretinal tissues 
under the retinal pigment epithelium 
(RPE). The non-exudative (dry) form 
develops from pathology that takes root 
in the RPE/Bruch’s membrane complex 
and matures to involve the photorecep-
tors.1-5,12,15 

The earliest clinical manifestations of 
AMD are hard and soft drusen (focal 
thickenings of Bruch’s membrane) and 
macular pigmentary atrophy.15,16 The 
presence of drusen does not alone indi-
cate AMD, but may serve as a precursor. 

AMD is bilateral in 55% of cases.17 
Visual symptoms associated with AMD 

depend on the severity and type of dis-
ease. The more common dry, atrophic 
form (with no choroidal neovasculariza-
tion) tends to be less severe, producing 
a gradual, painless distortion and loss of 
central vision, although many patients 
maintain excellent visual acuity.12,15

Some patients complain of color distor-
tion. The clinical signs of non-exudative 
AMD include drusen of the posterior 
pole, granular clumping and disorgani-
zation of the RPE in the macular area, 
macular RPE hyperplasia and degenera-
tion of the outer retinal layers with cir-
cumscribed areas of geographic atrophy 
of the RPE as the disease progresses.15,16

In individuals with advanced, late-
stage dry AMD, approximately one third 
will develop geographic atrophy.9-11

This advanced dry stage is characterized 
by single or multiple well-demarcated 
areas of partial or complete depigmenta-
tion of the RPE, with loss of adjacent 
choriocapillaris and photoreceptors.9-11

Clinically, it appears as hypopigmented, 
circular patches where the choroidal 
vasculature is visible.9-11 When these 
changes involve the macula, the effects 
on acuity are significant.

Pigment epithelial detachment (PED) 
is another non-exudative complication 
of the advancing process.18 PEDs are 
defined by their discrete, subretinal, 
yellow, nodular appearance. They are 
seen adjacent to drusen and result from 
the movement of protein-laden fluid 

between Bruch’s membrane and the 
RPE.15-18 Patients who develop a PED 
in the vicinity of the macula will often 
experience significant reduction of acu-
ity.18 Their appearance often marks 
disease progression, and may precede the 
formation of choroidal neovasculariza-
tion and conversion to the “wet” form of 
the disease.18

 
Pathophysiology

All forms of AMD begin with altera-
tions in the macular RPE.15-21 While 
the mechanisms and processes are poorly 
understood, it is postulated that these 
changes are initiated by isolated regions 
of choriocapillaris vascular dysfunc-
tion.19-21 This occurs in conjunction 
with genetic, vascular and lifestyle risks 

as the choroid naturally thins with age 
(after 50 to 60 years of age, choroidal 
thickness has been shown to progres-
sively decrease by 4µm to 5µm each 
year).19,23,24 The process is hastened in 
the setting of missing natural protectants 
(macular pigment density and carot-
enoids such as zeaxanthin, mesozeaxan-
thin and lutein).1-4,8,19,24,27 

Natural age-related thinning of the 
choroid is mirrored by reduction in 
oxygen and metabolite supply to the 
RPE and outer retina.20,25 Exposure to 
ultraviolet light in the absence of natural 
RPE construction and in the setting of 
inadequate quenching by antioxidants 
creates reactive oxygen species (ROS), 

Non-exudative age-related macular degeneration.
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which alter biomolecules, including pro-
teins, nucleic acids and lipids.27 

New pathophysiologic hypotheses 
categorize the damage into three distinct 
stages: 

(1) Initial RPE oxidative injury, 
caused by any number of endogenous or 
exogenous oxidants resulting in extrusion 
of cell membranes (blebs). This occurs in 
concert with decreased activity of matrix 
metalloproteinases (MMPs) and the 
incomplete digestion of constantly shed 
photoreceptor outer segments, promot-
ing elemental accumulation under the 
RPE as basal laminar deposits.15,28 

(2) RPE cells under the influence 
of various plasma-derived molecules 
and hormones subsequently stimulate 
increased synthesis of MMPs and other 
molecules responsible for extracellular 
matrix turnover, decreasing collagen 
production. This affects both RPE 
basement membrane and Bruch’s mem-
brane, leading to linear basal laminar 
deposits and the formation of drusen via 
the admixture of the formed blebs into 
Bruch’s membrane.15,28 This contrib-
utes to the formation of drusen and the 
propagation of oxidative stress.28 In this 
stage, a new basement membrane forms 
under the RPE, trapping these deposits 
within the Bruch’s membrane. 

(3) Macrophages are recruited via 
inflammatory mediators, growth factors 
or other substances to the sites of RPE 
injury and deposit formation.15 

The recruitment of non-activated or 
scavenging macrophages may remove 
the deposits without further injury. In 
this instance, no loss of function is real-
ized. In the disease state, however, the 
pathology reaches clinical threshold, 
creating visual loss.15,28 As the RPE fails 
under stress, photoreceptor loss becomes 
progressive with the inner nuclear layer 
collapsing and contacting Bruch’s mem-
brane, initializing the degeneration of 
the outer retinal layers.1-4,8 

Investigators have determined that 
increased choroidal thickness may be 

protective, as individuals with thicker 
choroids have been reported to retain 
better visual function.24,26

Management 
Patients at risk for AMD should be 

educated on its associated risk factors 
and preventative measures.1-31 While the 
genetic susceptibilities that accompany 
having a family history of AMD or a 
pedigree for cardiovascular disease or 
dyslipidemia cannot be altered, lifestyle 
changes—such as practicing good dietary 
choices, wearing UV light protection, 
not smoking and taking evidence-based 
supplements—can.1-4,6,7,29 Semiannual 
eye examination with dilated funduscopy 
is critical to uncovering the early changes 
associated with the disease’s develop-
ment and progression. 

Home therapy aimed at early detec-
tion of AMD using an Amsler grid 
permits at-risk patients to home monitor 
for stability. New early detection instru-
mentation includes dark adaptometry 
as cone and rod dark adaptation may be 
biomarkers for early AMD (AdaptDx, 
MacuLogix), macular pigmentary densi-
ty evaluation as missing protective macu-
lar pigment may increase the vulner-
ability to short wavelength light (MPS 
II detector, Elektron Technology) and 
fundus autofluorescence, a technology 
that takes advantage of the fluorescent 
properties of drusen (early subretinal 
lesion detection, grading, progression, 
monitoring).30-32

Researchers have indicated that oral 
antioxidant supplements containing 
vitamins C, E, beta-carotene, cop-
per and zinc appear to play a role in 
reducing retinal damage by limiting 
the chemical reactions initiated by the 
free radicals created by retinal metabo-
lism.34-37 Ordinary multivitamins, zinc, 
beta-carotene or products specifically 
designed for AMD are aimed at distrib-
uting the correct combinations of these 
ingredients and have been shown to be a 
useful tool for slowing the progression of 

non-exudative AMD and preventing the 
conversion to the exudative form.34-37

Consider these supplements for patients 
with intermediate size drusen (64µm 
to 124µm), one or more large druse 
(>125µm), non-central geographic atro-
phy in one or both eyes, or AMD with 
vision loss in one or both eyes without 
the contraindication of smoking.34-37

The original Age-Related Eye 
Disease Study (AREDS1) formulation 
multivitamin (vitamins C, E, beta-
carotene, zinc and copper), taken as 
directed, has been reported to reduce 
the risk of progression of non-exudative 
AMD by 25% over a five-year period.36

People with dry AMD taking these 
supplements during the same time 
period were less likely to lose 15 or more 
letters of visual acuity.34 No evidence for 
an effect of supplementation was seen 
in smaller trials of shorter duration.37

Since beta-carotene is associated with 
increased lung cancer in former smokers, 
lutein/zeaxanthin may serve as a replace-
ment to provide additional beneficial 
effects beyond the effects of the original 
AREDS1 formulation.35,36 In addition, 
a randomized clinical trial of B vitamins 
demonstrated a beneficial effect with the 
vitamin B complex.36 

The objective of the lutein antioxidant 
supplementation trial (LAST) was to 
determine whether nutritional supple-
mentation with lutein or lutein together 
with antioxidants, vitamins and minerals, 
improved visual function and symp-
toms in atrophic AMD.38,39 While the 
LAST trial suggested improved func-
tion may be plausible, results released 
by the AREDS2 study group supported 
the change of beta carotene to lutein 
and zeaxanthin because of their safer 
profile with smokers, but stopped short 
of endorsing any effectiveness over the 
AREDS1 formula.35,39 The Central 
Retinal Enrichment Supplementation 
Trial (CREST) aims to follow up on 
the results of AREDS2 by investigating 
the potential impact of macular pigment 
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enrichment following supplementa-
tion with a formulation containing 
10mg lutein, 2mg zeaxanthin and 10mg 
mesozeaxanthin on visual function in 
normal subjects and in subjects with 
early age-related macular degeneration.37

Dietary omega-3 long-chain polyun-
saturated fatty acid (LCPUFA) intake 
and increased fish consumption (broiled 
or baked) have both been associated with 
protecting against the conversion of dry 
AMD to wet AMD.40 Both oral doco-
sahexaenoic acid (DHA) and oral eicosa-
pentaenoic acid (EPA) in supplementa-
tion form have demonstrated protective 
effects against nonexudative AMD 
conversion to exudative AMD.41 Rare 
reported spontaneous remissions from 
AMD suggest the retina has a regenera-
tive capacity.42 Researchers are currently 
investigating the potential for over-the-
counter oral resveratrol (Longevinex, 
Resveratrol Partners).42

In cases where bilateral central visual 
acuity has been lost, low vision and 
vision rehabilitation specialists may be 
able to offer training with optical and 
non-optical devices to improve quality of 
life and functioning. 

Clinical Pearls 
•  The risk of patients with dry AMD 

progressing to wet AMD, for any given 
five-year period, is approximately 14% to 
20%. 

•  While geographic atrophy is com-
monly associated with AMD, other 
causes include adult-onset foveomacular 
vitelliform dystrophy, pattern dystrophy, 
choroideremia, central areolar choroidal 
sclerosis and degenerative myopia.

•  While vitamins offer hope for sta-
bility and improvement, excessive use 
can be harmful. Zinc can produce yel-
low skin color and has been associated 
with pathological mechanisms related 
to metal dyshomeostasis in Alzheimer’s 
disease. Beta carotene has been associ-
ated with increased risk of lung cancer 
in smokers. Prescribing supplementation 

should be treated carefully, gathering 
a full history and consulting with the 
patient’s internist. 
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EXUDATIVE (WET)  
MACULAR DEGENERATION

Signs and Symptoms
Age-related macular degeneration 

(AMD) is a complex, progressive degen-
erative disease involving multiple genetic, 
lifestyle, systemic and environmental 
factors.1-15 It is the leading cause of 
acquired blindness in elderly individu-
als living in western countries.1-5 As the 
disease progresses through the non-exu-
dative (dry) form, metabolic conditions 
arise that trigger processes which result 
in the release of vascular endothelial 
growth factors (VEGF).1,13-19 This pro-
duces the choroidal neovascularization 
that defines exudative (wet) AMD.6-10 
Approximately 30% of adults aged 75 
years or older have some signs of dry 
AMD with 6% to 8% of these individu-
als progressing to significant vision loss 
via advanced stages.7

All variants of the process begin in the 
subretinal tissues under the retinal pig-
ment epithelium (RPE).1-12 The non-
exudative stages develop from pathology 
that takes root in the RPE/Bruch’s 
membrane, maturing to involve the 
photoreceptors.1-12 The earliest observ-
able manifestations of AMD are visible 
hard and soft drusen (focal thickenings 
of Bruch’s membrane).12,13 Macular pig-
mentary changes and geographic atrophy 
follow and are observed as pigment mot-
tling and clumping.12,13,15 

As the disease progresses, chronic 
oxidative stress and inflammation ulti-
mately lead to degeneration of the RPE 
with visible large coalesced soft drusen. 
This drives the process into an imbalance 
between antiangiogenic and proangio-
genic factors that ultimately produces 
choroidal neovascularization.14-16 Here, 
yellow subretinal, protein-laden fluid, yel-
low-white exudate and subretinal blood, 
seen as an amorphous reddish-brown 
accumulation under the retina/RPE, 
catastrophically disrupt function.1-14

The visual symptoms associated with 
exudative AMD depend on its severity, 
location and distribution. The vision 
loss that occurs in both symptomatic 
wet and dry disease is painless. The dry 
form produces subtle losses with gradual 
metamorphopsia and color alterations. 
As it advances more significant losses of 
acuity occur.17 The wet form produces 
severe, sudden losses (in many cases, 
resulting in visual loss of six Snellen lines 
or more), dark adaptation dysfunction 
and a positive scotoma upon facial or 
formal Amsler grid testing.17,18 

The clinical retinal signs of advanced 
exudative AMD include the disorgani-
zation of the RPE in the macular area, 
macular RPE hyperplasia, degeneration 
of the outer retinal layers with circum-
scribed areas of geographic atrophy of 
the RPE, subretinal bleeding, subretinal 
serosanguinous fluid accumulation, 
circular-shaped multilayered fibrovascu-
lar scarring (disciform scarring), intra-

retinal hemorrhage and, in severe cases, 
preretinal or vitreous hemorrhage.1-19

Choroidal neovascular membranes 
(CNVM) not obscured by blood or fluid 
may appear to the observer as a grayish-
green subretinal hue.1-16

Retinal angiomatous proliferations 
(RAP) and polypoidal choroidal vascu-
lopathy (PCV) are considered subsets of 
exudative AMD.20,21 In retinal angio-
matous proliferations, neovascularization 
originating in the retina extends posteri-
orly into the subretinal space, eventually 
communicating with either the choroidal 
vasculature or sub-retinal CNV.20 RAP 
is a manifestation of end-stage AMD.21

Polypoidal choroidal vasculopathy 
(PCV) is a retinal disease typically seen 
more commonly in Asian and African 
populations. It is characterized by sub-
retinal polypoidal lesions with or without 
a branching vascular network. The clini-
cal features of PCV include recurrent 
subretinal hemorrhage, serosanguinous 
PED subretinal exudation and serous 
retinal detachment.21

Pathophysiology
The essential features of dry AMD 

(drusen, RPE changes, aging, choroidal 
thinning, vitreoretinal adhesion, genetic 
influences, cardiovascular disease, obe-
sity, UV light exposure, smoking) prime 
the tissues for hypoxic stress, resulting in 
hypoxia and VEGF accumulation.19-24 
These proceedings cause the RPE to 
degenerate, resulting in photoreceptor 
loss. As the photoreceptors disintegrate, 
the inner nuclear layer collapses, causing 
it to contact Bruch’s membrane, initial-
izing the degeneration of the outer reti-
nal layers.2-5 UV-induced oxidation and 
free radical formation within these struc-
tures occurs concurrently.25 Genetics, 
diet, smoking and many cardiovascular 
factors are linked with this disease, with 
increasing evidence that long-term oxi-
dative stress, impaired autophagy and 
mediated inflammation are involved in 
the pathogenesis.1 

Extensive subretinal hemorrhaging in wet 
macular degeneration.
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Wet AMD results when the RPE/
Bruch’s barrier becomes compromised by 
new, weak and leaky blood vessels that 
grow from the choriocapillaris. Linked 
to isolated regions of choriocapillaris 
vascular failure, when hypoxic levels 
cross the threshold, fluid effusion and 
neovascularization result.19,22-24 These 
occult (i.e., boundaries poorly defined) 
or classic (i.e., boundaries well defined) 
subretinal choroidal neovascular mem-
branes leak serosanguinous fluid, caus-
ing RPE detachment, sensory retinal 
detachment, subretinal or intraretinal 
bleeding, fibrovascular disciform scarring 
and geographic choroidal atrophy.1-25

Studies have identified that interfer-
ence with retinal oxygen metabolism by 
confluent drusen, serous or hemorrhagic 
retinal detachment, retinal edema and 
vitreoretinal adhesion advance the dis-
ease process.19 Drusen and serous retinal 
elevation increase the distance between 
the choriocapillaris and retina and 
vitreoretinal adhesion reduces the diffu-
sion of oxygen towards hypoxic retina, 
both contributing to retinal hypoxia.19

Hypoxia-inducible-factor (HIF) is a 
cytokine known to exist in subretinal 
neovascularization; hypoxia being the 
main stimulus for HIF production along 
with the release of VEGF.1,19 These 
features alone are not by themselves 
capable of producing enough hypoxia 
and VEGF accumulation to stimulate 
wet AMD, but when they combine the 
impetus is present.19

VEGF is naturally secreted by the 
RPE and serves as a protective sur-
viving factor for the choriocapillaris, 
Müller cells, neuronal cells and RPE 
cells.1 When pooled in elevated levels 
in combination with defects in Bruch’s 
membrane and other cytokines, the 
potential for CNVM growth increas-
es.1,19 Choroidal ischemia in AMD 
has also been demonstrated to decrease 
oxygen delivery to the outer retina.19,26-28 
Tractional or serous retinal elevation and 
choroidal ischemia can combine forces 

to critically reduce oxygen delivery to the 
outer retina, creating retinal hypoxia.19

Once the hypoxic cycle is started, VEGF 
production increases and retinal effusion 
follows, initiating the cascade of retinal 
detachment, intraretinal edema, increas-
ing retinal hypoxia and increased VEGF 
production.19

Management
The best management for wet AMD 

is prevention. This strategy includes early 
detection via semiannual dilated fundus 
exams, patient self-monitoring of vision, 
lifestyle counseling and oral supple-
ment recommendations in high-risk 
patients.29,30 

Researchers have demonstrated that 
oral antioxidants like vitamins C, E and 
oral zinc may play a role in reducing 
early drusen formation by terminating 
the chemical reactions initiated by free 
radicals.29,30 Advanced formulations 
containing carotenoids such as zeaxan-
thin and mesozeaxanthin along with 
polyunsaturated fish oils have also been 
advocated.31 Multiple vitamins, oral 
zinc or products specifically designed for 
this purpose, such as Ocuvite (Bausch + 
Lomb), Icaps (Alcon) and Preservision 
(Bausch + Lomb), to name just a few, 
have been shown to be useful in slowing 
the progression of AMD from the dry to 
wet forms.29-31 

Smokers or patients with a history 
of smoking must be advised to use the 
smokers supplement formulation.29,30,32

Beta carotene has been shown to 
in crease the risk of lung cancer and 
has been replaced in these formula-
tions.29,30,32 Smoking cessation should be 
discussed with patients.

The treatment of exudative AMD 
depends on the type, location and size of 
the lesion.33,34 In the 1980s and 1990s, 
laser therapy was guided by the Macular 
Photocoagulation Study.34 This strategy 
employed the use of intravenous fluores-
cein angiography and indocyanine green 
angiography to locate focal argon laser 

photocoagulation to destroy neovascular 
complexes with heavy confluent burns 
that extended outside the boundaries of 
well-defined CNVMs.34 Unfortunately, 
poorly defined (i.e., occult) membranes 
could not be fully and thoroughly treated 
and frequent recurrence was document-
ed, causing protracted intervention.33,34

Photodynamic therapy (PDT) offered 
new hope via a photosensitive dye 
(verteporfin) designed to bind with the 
CNVM and involute it when exposed 
to a standard wavelength of laser light.35 
While the procedure was far less damag-
ing than photocoagulation, it offered 
limited, temporary improvement in func-
tion and required multiple procedures 
to maintain a diminishing effect.33,35

Additionally, it was thought that PDT 
caused an upregulation of VEGF that 
could actually prove worse for the patient 
long term. The Submacular Surgery 
Trial demonstrated that surgical removal 
of CNVM was not beneficial compared 
to photocoagulation.36

Currently, the most effective 
approach to treating exudative AMD 
relies on vascular endothelial growth 
factor inhibitors such as bevacizumab, 
(Avastin, Genentech), ranibizumab, 
(Lucentis, Genentech) and aflibercept 
(Eylea, Regeneron) as monotherapy or 
in combination with laser and PDT.33 
By interfering with VEGF effects (e.g., 
increased vascular permeability, angio-
genesis, induced microvessel formation), 
disease progression can be limited and 
even regressed.33,37 

Studies have concluded that these 
intravitreally injected agents are superior 
to PDT in the treatment of predomi-
nantly classic CNVM.37 Other studies 
(ANCHOR, MARINA, PIER) have 
demonstrated effectiveness compared 
to sham treatment for minimally classic 
or occult CNVM in AMD.37 Monthly 
injections are generally well tolerated 
and induce low rates of ocular or sys-
temic adverse events.37 Less frequent 
dosing has been evaluated in a strategy 
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known as “treat and extend” with the 
goal of reducing the inconvenience, risk 
and cost of monthly injections.37 In the 
landmark Comparison of Age-related 
Macular Degeneration Treatments Trial 
(CATT), monthly monitoring with 
retreatment as needed (treat and extend) 
was found equivalent to monthly treat-
ment for vision gain at one year while 
reducing the number of injections (and 
the related cost) by approximately half.38 

In head-to-head comparisons, afliber-
cept administered bimonthly was non-
inferior to ranibizumab administered 
monthly (VIEW 1 and 2), bevacizumab 
administered monthly was equivalent to 
ranibizumab administered monthly and 
bevacizumab administered as needed 
was equivalent to ranibizumab adminis-
tered as needed.37,38 This was important 
because bevacizumab has been widely 
used off-label for economic reasons, pro-
viding evidence-based flexibility for the 
interchangeable use of these agents.37

In cases where bilateral central visual 
acuity has been lost, low vision and 
vision rehabilitation specialists may be 
able to offer training, optical devices 
and non-optical devices which improve 
patients’ quality of life. 

Clinical Pearls
•  In patients who have already lost 

one eye to wet AMD, over the course 
of five years the risk of developing wet 
stage disease in the fellow eye is 10% for 
patients whose fellow eye has neither 
large drusen or pigment clumps, 30% for 
fellow eyes containing either large drusen 
or pigment clumps and 50% for fellow 
eyes with both pigment clumps and large 
drusen present.

•  Genetic testing for AMD is avail-
able (e.g., RetnaGene, ArcticDx) for 
family members of high-risk patients. 
This test may offer an advantage in pre-
dicting the likelihood of being affected, 
affording these individuals the opportu-
nity for closer follow-up care as well as 
early, proactive lifestyle modifications.

•  Despite the tremendous advance-
ments in anti-VEGF therapy, exudative 
AMD still carries a guarded prognosis. 
Sustained interruption to the anti-
VEGF regimen can allow AMD to 
progress. Also, repeated injections may 
increase the risk of geographic atrophy 
or increase the risk of endopthalmitis or 
pigment epithelial detachment.
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FACIAL NERVE PALSY

Signs and Symptoms 
The seventh cranial nerve (CN VII, 

facial nerve) is responsible for the vol-
untary motor innervation to the mus-
cles of facial expression, the stapedius 
muscle of the inner ear and for sensory 
innervation to the anterior two-thirds 
of the tongue.1–7 The orbicularis oculi, 
responsible for eyelid closure, is under 
the control of CN VII.1–6 Supranuclear 
pathway lesions (central or upper motor 
neuron) affect the contralateral lower 
face. 

Damage either to one of the CN VII 
nuclei or fascicles, or interruption to its 
peripheral course (lower motor neuron), 
will produce characteristic clinical find-
ings that include weakness or paralysis 
of one side of the face with an inability 
to voluntarily close the ipsilateral eye. 
Additional findings on the affected side 
include flattening of the nasolabial fold, 
drooping of the corner of the mouth, 
ectropion, lagophthalmos, decreased 
tear production, conjunctival injection, 
corneal compromise, decreased taste 
sensation and hyperacusis (supersensi-
tivity to sound).1–5

Facial nerve palsy shows no gen-
der preference; men and women are 
affected equally. Risk factors include 
trauma, diabetes, pregnancy, herpetic 
viral infection, ischemic vascular disease 
and family history.2,6 

Facial nerve palsy can either be 
marked or subtle. In cases of suspected 
involvement, the clinician must selec-
tively test the involved muscles of the 
face, looking for asymmetry between 
the right and left sides. Specifically, 
patients should be instructed to look 
up and wrinkle the forehead (moving 
the frontalis and corrugator muscles), 
purse the lips and whistle (orbicularis 
oris muscle), smile and/or puff out the 
cheeks (buccinator muscle) and squeeze 
the eyes tightly closed (orbicularis 
oculi).

Pathophysiology
Supranuclear motor neurons con-

necting cortical areas 4 and 6 with 
the facial nuclei descend as fascicles 
of the corticobulbar (cortex-to-cranial 
nerve nuclei) tract through the internal 
capsule to the level of the lower pons, 
by way of the cerebral peduncles.2,3

The portion of each facial nucleus that 
controls the muscles of the upper face 
(frontalis, orbicularis oculi and corruga-
tor) receives corticobulbar stimulation 
from the right and left (crossed and 
uncrossed) precentral motor cortices. 

The supranuclear innervations sup-
porting the muscles of facial expression 
in the lower face is crossed only.2,3,5 
The muscles that close the eyes and 
wrinkle the forehead are bilaterally 
innervated; therefore, a lesion in the 
cortex or supranuclear pathway on one 
side spares eyelid closure and forehead 
wrinkling but results in contralateral 
paralysis of the lower face.2,3 Since the 
area of the cortex associated with facial 
muscle function lies near the motor 
representation of the hand and tongue, 
weakness of the thumb, fingers and 
tongue ipsilateral to the facial palsy 
is not uncommon.2–5 Lastly, because 
supranuclear lesions are upper motor 

neuron lesions (sometimes referred to 
as central lesions), they produce spastic 
rather than flaccid paralysis. This allows 
the amount of flattening to the naso-
labial fold and mouth-corner droop to 
often be significantly less than its lower 
motor neuron counterpart.2,3

The facial motor nuclei are located 
in the lower pontine tegmentum and 
possess an intimate relationship with 
the trigeminal nerve (CN V), abducens 
nuclei (CN VI), cochlear nuclei (CN 
VIII), medial longitudinal fasciculus 
(MLF), paramedian pontine reticular 
formation (PPRF), descending corti-
cospinal fibers and descending sympa-
thetic fibers. 

The facial nucleus contains four 
separate cell groups, each of which 
innervate specific muscle groups. Motor 
axons exit the nucleus dorsally, loop 
around the CN VI nuclei and emerge 
into the subarachnoid space from the 
lateral aspect of the pons.2,3,5 Fibers 
from the superior salivatory and lacrimal 
nuclei (parasympathetic preganglionic 
fibers supplying the sublingual, sub-
mandibular and lacrimal glands) join 
the facial nerve as the nervus interme-
dius at the cerebellopontine angle. CN 
VIII is present here as well. Lesions 
at this level include temporal bone 
fractures and infections, schwanno-
mas, neuromas (cerebellopontine angle 
tumors) and vascular compressions, pro-
ducing deficits in hearing, balance, tear 
production and salivatory flow.2,3,5 

The facial and the vestibuloacoustic 
(CN VIII) nerves enter the internal 
auditory meatus together.1–3 The facial 
nerve then departs from the acoustic 
nerve to enter the fallopian (facial) 
canal, which courses 30mm through 
the temporal bone and incorporates 
the geniculate ganglion.2 Lesions that 
involve the ganglion include geniculate 
ganglionitis. Lesions such as acoustic 
neuroma, which involve cranial nerve 
VIII, can impair hearing and facial 
nerve function and produce corneal 

NEURO-OPHTHALMIC DISEASE

Left-sided, complete cranial nerve VII palsy 
associated with trauma.
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hypoesthesia. Lesions that begin within 
the nucleus or along the fascicles are 
said to involve the final common path-
way of neural transmission and are 
known as lower motor neuron or periph-
eral lesions.

The first major branch of CN VII, 
the greater superficial petrosal nerve, 
traverses the geniculate ganglion, pro-
ceeds forward, traverses the dura mater 
of the middle cranial fossa and synapses 
in the sphenopalatine ganglion. This 
structure gives rise to postganglionic 
fibers, which join the zygomatic and 
lacrimal nerves of CN V to innervate 
the lacrimal gland. Lesions here impair 
reflex tear secretion. It is important to 
note that when defective tear production 
accompanies CN V (muscles of masti-
cation) or CN VI palsy, middle cranial 
fossa disease is indicated.2,3,5

The stapedius branch of CN VII 
arises from the distal segment of the 
facial nerve.2,3 Lesions here disable the 
ability to dampen sound, producing 
hyperacusis. As the facial nerve contin-
ues downward in the facial canal, the 
chorda tympani branch arises from it. 
The chorda tympani contains sensory 
afferent fibers, which transmit taste sen-
sation from the anterior two-thirds of 
the tongue. It also contains autonomic 
(parasympathetic preganglionic) nerve 
fibers, which innervate the subman-
dibular and sublingual salivary glands.2,3 
Lesions anywhere along this pathway 
cause an interruption in salivatory flow 
and the ability to sense taste from the 
anterior two-thirds of the tongue.2,3

Lesions of the parotid gland must also 
be investigated as part of the work-up. 
Sensory afferents from the external 
auditory meatus and a small area of skin 
behind the ear transmit pain, tempera-
ture and touch information.2,3 

Causes of peripheral CN VII palsy 
include trauma (21%), cerebellopontine 
angle tumor (7%), otitis media, herpes 
zoster oticus (Ramsay-Hunt syndrome), 
Lyme disease, sarcoidosis, Guillain-

Barré syndrome, Epstein-Barr virus, 
parotid neoplasm, syphilis, diabetes 
mellitus, herpes simplex infection, preg-
nancy and HIV.1–11 

The term Bell’s palsy is often used to 
describe idiopathic CN VII dysfunc-
tion, and is considered to be the most 
common diagnosis associated with 
facial nerve palsy.2,12,13 Bell’s palsy is a 
diagnosis of exclusion.1–13 It is currently 
thought to be related to idiopathic 
inflammation secondary to the reactiva-
tion of herpes simplex virus isoform 
1 (HSV-1) and/or herpes zoster virus 
(HZV) from the geniculate ganglia.13

Occasionally, after injury some 
fibers of CN VII regenerate to errone-
ously innervate adjacent structures. 
This phenomenon is known as aberrant 
regeneration. The result is simultaneous 
movements of muscles or synkinesis 
(e.g., the corner of the mouth contracts 
on attempted eyelid closure) or the 
stimulation of glands supplied by the 
redistributed branches of CN VII when 
the nerve is activated (e.g., excessive lac-
rimation upon eating, known as crocodile 
tearing or gustolacrimal tearing).2–5

Management
Care of a patient who presents with 

CN VII palsy begins with a detailed 
history and a cursory evaluation of the 
12 cranial nerves. Close attention should 
be given to the affected eyelid’s posture, 
corneal wetting (tear break-up time), 
blink posture, secondary epitheliopathy 
(sodium fluorescein staining) and tear 
quantity (Schirmer tear testing). 

Since Bell’s palsy is a diagnosis of 
exclusion, medical evaluation should be 
considered for patients with new-onset 
facial nerve palsy in an attempt to elicit 
a cause. The evaluation may include 
laboratory testing (Lyme titer, rheuma-
toid factor, erythrocyte sedimentation 
rate, antinuclear antibody, fluorescent 
treponemal antibody absorption test, 
HIV titer), echocardiogram, chest X-ray 
and contrast-enhanced MRI dependent 

upon the patient profile, presentation 
of the palsy, and associated signs and 
symptoms.1–6 

Exposure keratopathy associated 
with facial nerve palsy can be managed 
with ocular lubricating drops and oint-
ments. Moisture chamber shields can be 
attached to spectacle temples to create 
a moist ocular environment and lessen 
tear evaporation. Temporary external 
eyelid weights or bedtime eyelid taping 
may also be of benefit as a temporary 
measure in cases that are likely to resolve 
or as a stopgap measure prior to surgical 
intervention.7 Partial tarsorraphy can be 
completed in extreme cases.

Treatment for peripheral facial weak-
ness and facial nerve palsy depends upon 
the underlying etiology. Should none 
be found definitively, and the cause is 
determined to be Bell’s palsy, there are 
options designed to speed recovery, 
though typically the condition will 
resolve in several weeks to months.

There has been controversy regard-
ing the role of oral antivirals in the 
management of acute Bell’s palsy. Some 
have shown that there is a limited ben-
efit to oral antiviral medications.14,15

However, the prevailing thought is that 
oral antivirals alone are not superior to 
placebo and have no role in manage-
ment. If they are considered at all it 
should be done in conjunction with oral 
steroids.16-18 While oral antiviral medi-
cations may have no effect, the prevail-
ing thought is that oral steroids are the 
mainstay of therapy for Bell’s palsy with 
strong recommendations to begin treat-
ment within 72 hours of palsy onset.12-

14,17,19 The recommended dosing is 
prednisolone, 60mg/d for five days, with 
the dosage then tapered for five days.17

Alternate therapies have shown some 
benefit. These include acupuncture, 
hyperbaric oxygen therapy and physical 
therapy.20-22 While there is evidence 
of benefit, there does not exist enough 
controlled clinical research to warrant 
recommending these therapies, though 
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patients who express interest should not 
be summarily discouraged. In persistent 
cases of symptomatic facial paralysis, 
oculoplastic surgery can improve func-
tion.23

Clinical Pearls
• Patients with idiopathic facial nerve 

paralysis (Bell’s palsy) typically complain 
of acute (24–48 hours) unilateral facial 
weakness with a widening of the palpe-
bral fissure and impaired ability to close 
the eye. 

• Chronic, slowly progressive facial 
nerve palsy suggests a neoplastic etiol-
ogy.

• Bell’s palsy will typically recover 
within several weeks to months. Per-
sistence beyond three months requires 
re-evaluation.

• The number-one concern is corne-
al protection, using artificial tears, punc-
tal plugs, moisture chambers, internal or 
external weights or complete or partial 
tarsorrhaphy. 

• When a patient presents with 
acute-onset facial nerve palsy, do not 
immediately diagnose Bell’s palsy. 
Instead, perform a thorough history 
and physical and consider medical and 
neuroradiologic evaluation to identify a 
potential cause. Remember, Bell’s palsy 
is a diagnosis of exclusion.
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INTERNUCLEAR 
OPHTHALMOPLEGIA

Signs and Symptoms
Internuclear ophthalmoplegia (INO) 

can present in either the young or old 
and can be due to various etiologies. 
Patients with INO generally report a 
painless visual disturbance involving 
horizontal diplopia in lateral gaze, but 
typically no diplopia in primary gaze.1-4 
Those who complain of diplopia in pri-
mary gaze typically have a concurrent 
skew deviation.5 

Clinically, the patient will manifest a 
relative adduction deficit on the involved 
side, as well as a nystagmus of the fellow 
eye in extreme abduction (abducting 
nystagmus). The adduction deficit may 
range from a complete inability to move 
the eye beyond the midline to a subtle 
limitation of adducting capacity. Cover 
testing in lateral gazes can help identify 
a non-comitant deviation; a greater 
exo deviation away from the eye with 
the adduction deficit would be seen in 
INO. The differential diagnosis for this 
pattern could include a cranial nerve III 
palsy and myasthenia gravis, though the 
abducting nystagmus will identify INO. 
Some patients with INO will be able 
to converge their eyes while others will 
not; this ability or inability can localize 
the area of the causative lesion.   

Several variations of INO may be 
encountered clinically, four of which are 
profiled below. 

The first is bilateral internuclear oph-
thalmoplegia (BINO), in which both 
eyes are affected by the same underly-
ing dysfunction. Patients with BINO 
demonstrate an adduction deficit in 
both eyes and contralateral abducting 
nystagmus of the each of the fellow eyes 
on lateral gaze. 

Wall-eyed bilateral internuclear oph-
thalmoplegia (WEBINO) is a syndrome 
in which a BINO is superimposed on a 
concurrent exotropia; hence, the patient 
presents with a divergent ocular posture 
in primary gaze (from involvement of 
CN III nucleus) as well as the adduction 
deficits and abducting nystagmus.5,6 

Adduction deficit and abducting nystagmus 
with right internuclear ophthalmoplegia.
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Skew deviation often accompanies 
INO, but it is less likely seen with 
BINO.5 In skew deviation, the eyes 
demonstrate a vertical misalignment 
as well as torsion. The higher eye will 
be intorted, and the lower eye will be 
extorted. Patients with skew deviation 
will complain not only of horizontal 
diplopia in lateral gaze but also of verti-
cal diplopia in primary gaze. 

Finally, one-and-a-half syndrome 
describes a rare form of ophthalmopa-
resis in which the patient demonstrates 
conjugate horizontal gaze palsy in one 
direction (i.e., the eyes do not move at 
all), combined with INO in the opposite 
direction.7 Upon attempted lateral gaze, 
one eye will remain essentially “frozen 
in space,” while the other will only be 
able to turn outward with an associated 
nystagmus. However, the gaze palsy 
may not be complete. There may also be 
additional associated nystagmus occur-
ring beyond the abducting nystagmus 
characteristic of INO; this may include 
upbeat or downbeat nystagmus. 8-10

Pathophysiology
As the name implies, INO is an oph-

thalmoplegia that occurs secondary to a 
disruption of communication between 
two nerve nuclei; namely, the abducens 
nerve (in the pons) and the oculomotor 
(in the mesencephalon). The interaction 
and communication of cranial nerves III 
and VI to produce synchronous hori-
zontal eye movements is accomplished 
via the medial longitudinal fasciculus 
(MLF), a neural pathway that intercon-

nects these cranial nerve nuclei. The 
MLF can be considered to be a neural 
highway that connects the horizontal 
gaze control center in the pons with the 
medial recti subnuclei in the mesen-
cephalon some distance away. 

In INO, one or more lesions disrupt 
this pathway, interrupting communica-
tion between the cranial nerves VI and 
III, responsible for horizontal eye move-
ments through control of the lateral rec-
tus and medial rectus, respectively.11,12 

To illustrate: In the case of a right 
INO, for a patient attempting to 
gaze to the left, the left supranuclear 
control center of horizontal eye move-
ments (paramedian pontine reticular 
formation, or PPRF) must signal the 
left cranial VI nucleus to contract the 
left abducens muscle to turn the left 
eye outwards. At the same time, the 
PPRF must signal the right cranial 
nerve III nucleus, via the right MLF, 
to contract the right medial rectus so 
that it simultaneously turns the right 
eye inward. A lesion of the right MLF 
effectively prevents the neural impulse 
from reaching the right medial rectus. 
In that case, the left eye would abduct 
but the right eye would not adduct with 
it. This additionally forces the left eye 
into an abducting nystagmus. Note that 
an INO is named for the eye with the 
adducting deficit—a right INO indi-
cates a right adduction issue.

Most MLF lesions are located in 
the pons, or caudal mesencephalon. 
The center for convergence is in the 
midbrain. So, if convergence is affected, 
the lesion is more likely in the midbrain. 
This is considered an anterior INO or 
BINO.14 On the other hand, an INO 
with intact convergence ability means 
the midbrain is not affected, so the 
lesion is more likely in the pons. This is 
considered a posterior INO or BINO.13  

 In one-and-a-half syndrome, the 
PPRF or CN VI nucleus and MLF are 
both involved. On attempted gaze to 
the affected side, there is no abduction 

on the involved side or adduction of 
the fellow eye, hence a gaze paresis. On 
attempted gaze opposite the lesion, the 
fellow eye will abduct and demonstrate 
abducting nystagmus while the other 
eye does not move. Thus, there is a total 
gaze paresis on the involved side and an 
INO when looking opposite.

The most common cause of INO 
is vascular infarction of the brainstem, 
followed by demyelinating disease such 
as multiple sclerosis (MS). In older 
patients with INO, the most common 
etiology is vascular infarction.7,15 In 
younger patients, MS is the most com-
mon etiology of INO.2,16-18 In fact, 
INO is the most prevalent ocular motil-
ity dysfunction encountered in those 
with MS.18 MS can cause a bilateral 
presentation, whereas ischemic vascular 
infarction tends to cause a unilateral 
presentation.19 Other possible causes 
include brainstem and fourth ventricular 
tumor, viral infection, trauma, syphilis, 
Lyme disease, systemic lupus erythema-
tosus, drug intoxication (phenothiazines 
and tricyclic antidepressants) and subdu-
ral hematoma.20-24 

Recently, a cerebral vascular acci-
dent localized to the top of the basilar 
artery was reported to cause tegmental 
midbrain infarction resulting in BINO 
and WEBINO.25,26 Also, myasthe-
nia gravis can produce a pseudo-INO 
with a motility pattern identical to true 
INO.27-29

Management
There is no direct treatment for 

patients with any form of internuclear 
ophthalmoplegia. Optimal manage-
ment of INO involves identifying the 
underlying cause, followed by appropri-
ate medical treatment of the discovered 
etiology. Diagnostic testing is critical in 
disclosing the cause. Typically, patients 
without a known, pre-existing illness 
should undergo an MRI of the brain-
stem (with and without contrast media) 
including pons and mesencephalon. 
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Left internuclear ophthalmoplegia and 
skew deviation.
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Other work-up items may include blood 
pressure evaluation, diabetes testing, a 
complete blood count with differential 
and platelets, syphilis testing, Lyme 
assay and toxicology screen. 

In INO secondary to ischemic vas-
cular infarction, the motility pattern 
almost invariably returns to normal with 
time. In a study of 30 INO patients 
with brainstem infarction, 100% of 
subjects recovered within one year, and 
nearly 77% resolved within one month 
of onset.30 

In persistent cases, medial rectus 
resection can be performed to relieve 
symptoms.31 However, this typically is 
not needed, as any form of INO from 
either vascular infarct or demyelination 
will resolve over time.

Clinical Pearls
•  Beyond MRI studies to rule out 

a compressive lesion, infarct and MS, 
patients require medical evaluation for 
underlying ischemic vascular diseases 
such as diabetes and hypertension. 
Fortunately, cases of INO associated 
with ischemia typically resolve rapidly.

•  Always remember that myasthenia 
gravis can mimic the motility pattern 
of INO. The key to proper diagnosis is 
remembering that myasthenia tends to 
be variable from day to day and usually 
worsens at the end of the day. By con-
trast, INO generally is a sudden-onset 
disorder that remains static at least for 
days to weeks before showing gradual 
resolution. The abducting nystagmus 
can also help in differentiation. 

•  Abduction deficit from isolated 
medial rectus palsy is extremely rare. In 
cases where there is solely an abduction 
deficit, examine the fellow eye closely 
for an abducting nystagmus indicative 
of INO. Most cases of isolated “medial 
rectus palsy” are in reality INO.
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NEUROMYELITIS OPTICA

Signs and Symptoms
Neuromyelitis optica (NMO) was 

first described by Albutt in 1870, but 
the term was not applied until 1894 by 
Devic; hence the alternate name Devic’s 
disease.1,2 It wasn’t until 2004 that a 
serologic marker was identified, allowing 
NMO to be differentiated from mul-
tiple sclerosis (MS) rather than being 
considered a subset of the condition.3

Patients will manifest signs and 
symptoms characteristic of demyelinat-
ing disease, including the clinical hall-
marks of optic neuritis and transverse 
myelitis. The painful vision loss seen in 
NMO is quite severe, with acuity typi-
cally worse than 20/200; recovery is less 
complete than as seen in MS. In con-
trast to optic neuritis seen in adults with 
MS, bilaterality is common.4 Other 
findings associated with NMO include 
weakness and paresthesia of the limbs, 
severe radicular back pain, spastic diple-
gia, bladder paralysis, loss of sphincter 
control, paroxysmal painful spasms of 
the limbs and trunk, intractable nausea 
and intractable hiccups. 

Respiratory failure is the main cause 
of death in patients with NMO.1 
Within five years of onset, 50% of 
NMO patients are bilaterally blind and 
cannot walk unassisted.5 
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There are numerous autoimmune 
conditions associated with NMO, 
including myasthenia gravis, celiac dis-
ease, ulcerative colitis, sclerosing chol-
angitis, systemic lupus erythematosus, 
rheumatoid arthritis, antiphospholipid 
antibody syndrome, Sjögren’s syndrome, 
autoimmune hypothyroidism, immune 
thrombocytopenic purpura, perni-
cious anemia, narcolepsy, pemphigus 
foliaceus, alopecia areata, psoriasis, 
scleroderma, dermatitis herpetiformis, 
polymyositis, chronic inflammatory 
demyelinating polyneuropathy, paraneo-
plastic disorders, insulin dependent dia-
betes mellitus, autoimmune encephalitis 
and sarcoidoisis.6,7

NMO has a female predilection, with 
a ratio of women to men of 9:1.5 There 
is also a higher incidence in people 
of color.5 While NMO is considered 
within the spectrum of demyelinating 
diseases, the median age of onset is 39 
years, which is approximately 10 years 
later than in MS. However, NMO has 
been known to develop both in children 
and the elderly.2,6

NMO can follow either a monopha-
sic or relapsing course. In the mono-
phasic course, optic neuritis will concur-
rently accompany transverse myelitis or 
the two conditions will develop within a 
short period of time of each other. This 
then may be the only manifestation of 
the disease. Should no other occurrences 
develop within three years, the patient is 
considered to have a monophasic course. 
In the relapsing form, patients will have 
recurrences of the autoimmune inflam-
mation and subsequent accumulation of 
disability. Approximately 80% to 90% 
of patients will manifest the more severe 
relapsing form of NMO.5 The five-year 
mortality rate of relapsing NMO is 32% 
compared to 10% for the monophasic 
form of the disease.8 

Pathophysiology
Neuromyelitis optica is an immune-

mediated, chronic inflammatory dis-

order of the central nervous system 
(CNS) affecting both white and gray 
matter, preferentially attacking the 
myelin of the optic nerve and spinal 
column. It is thought to be triggered by 
an environmental factor such as infec-
tion in genetically susceptible individu-
als.8

Once considered a variant of MS, 
NMO is now recognized as a separate 
demyelinating disorder with pleiotropic 
presentations, due to the identifica-
tion of a specific autoantibody response 
against the astrocyte water channel 
aquaporin-4 (AQP4) in the majority of 
individuals with the disease.3,9-11

Aquaporin is the predominant water 
channel in the CNS, regulating the 
flow of water in cells. The aquaporin 
protein is in high concentration in the 
optic nerves, spinal cord, hypothalamus 
and periventricular regions of the brain. 
AQP4 is expressed in astrocytes and 
astrocytic processes surrounding small 
blood vessels. The AQP4 autoantibod-
ies, also commonly known as NMO-
IgG antibodies, bind to the astrocytic 
foot processes, recruiting and activating 
humoral immune system including the 
complement system, which leads to 
the mobilization of polymorphonuclear 
cells, inflammation and tissue edema.5,6

In contrast to multiple sclerosis 
episodes, NMO attacks are mediated 
by B-cells rather than T-cells, further 
differentiating the two conditions. The 
cellular infiltration initiated by NMO-
IgG antibodies target the astrocytes in 
the CNS, causing cytopathic destruc-
tion of these cells. Additionally, vascular 
destruction, tissue necrosis, demy-
elination, and gliosis will accompany 
the inflammatory process.5,6,8-13 The 
subsequent inflammatory reaction in 
the optic nerves gives rise to optic neu-
ritis and the spinal cord damage results 
in transverse myelitis. The non-ocular 
physical signs and symptoms will be 
dictated by which spinal cord segments 
are involved.

Management
Proper diagnosis of NMO and dif-

ferentiation from MS is crucial to prop-
er management, especially since the two 
diseases are treated differently and some 
MS treatments may worsen the course 
of NMO. Contrast-enhanced magnetic 
resonance imaging (MRI) of the brain 
and entire spinal cord is obligatory in 
the diagnostic evaluation. During an 
acute attack, MRI will show an enhanc-
ing central cord lesion extending over 
three or more cord segments. There will 
also be enhancement of the optic nerves 
if an optic neuritis is present. 

It is currently accepted that a diag-
nosis of NMO can be made with high 
specificity if two absolute criteria—optic 
neuritis and acute myelitis—are present, 
and additionally two of the following 
three supporting criteria: (1) normal 
brain MRI or MRI brain abnormalities 
not consistent with MS, (2) spinal cord 
MRI with contiguous T2-weighted 
signal abnormality extending over three 
or more vertebral segments, (3) NMO-
IgG serpositivity.1,5,6

There exist some patients with recur-
rent optic neuritis or recurrent longitu-
dinally extensive myelitis alone who are 
also positive for NMO-IgG antibody. 
Additionally, they may also have abnor-
mal brain MRI indicative of brainstem 
encephalopathy but do not meet the 
classic diagnostic criteria of NMO. Due 
to the NMO-IgG seropositivity and 
often eventual progression to classic 
NMO in many cases, these individuals 
are considered to be within the NMO-
spectrum disorder classification.14,15

Optical coherence tomography 
(OCT) can be helpful diagnostically, 
demonstrating thinning of the retinal 
nerve fiber layer (RNFL). OCT shows 
more severe retinal damage with thin-
ner average RNFL, particularly of the 
superior and inferior quadrants after 
optic neuritis episodes in neuromyelitis 
optica than in relapsing-remitting mul-
tiple sclerosis.16-18
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There is no cure for NMO and 
no FDA-approved therapies, though 
several immunomodulators have dem-
onstrated effectiveness in managing the 
disease. The treatment goals for NMO 
involve rescue therapy for the acute 
phase of the disease and long-term 
disease-modifying immunomodulatory 
therapy to reduce neurologic disability.

During an acute attack of optic 
neuritis and myelitis, prompt rescue 
therapy with intravenous corticosteroids 
may reduce the degree of permanent 
tissue damage and neurological dis-
ability. Typical therapy involves 1gm/
day of methylprednisolone for five days. 
If the patient’s status does not improve, 
the next immediate step is five to seven 
cycles of therapeutic plasma exchange 
(TPE). This is crucial to prevent neuro-
genic respiratory failure. While cortico-
steroids exert global anti-inflammatory 
and immunosuppressive effects, TPE 
removes autoantibodies, immune com-
plexes and inflammatory mediators from 
the patient’s plasma.1,6,8,19

Beyond rescue therapy for the acute 
phase of the disease, there exists an 
immediate need for immunomodulatory 
therapy to reduce the accumulation of 
neurologic disability. Numerous reports 
indicate the effectiveness of azathioprine 
(Imuran) in reducing the relapse rate 
and ameliorating the neurologic dis-
ability in patients with NMO. As such, 
azathioprine is considered the first-line 
immunomodulatory therapy for NMO. 
The full effect of azathioprine may be 
delayed for several months. For this 
reason, oral steroids are typically used 
concurrently. 

Rituximab (Rituxan) has shown 
good effect and is generally considered 
to be the second-line agent for NMO. 
Additionally, other non-specific immu-
nosuppressant drugs, such as methotrex-
ate, tacrolimus, mycophenolate mofetil 
and mitoxantrone have demonstrated 
effectiveness.8-11,13,19-24 Standard MS 
therapies, including beta-interferons 

and glatiramer acetate, have been used 
in patients with NMO, but to little 
effect. In fact, it appears that interferon 
beta may worsen the course of NMO, 
underscoring the importance of differ-
entiating the conditions.1

Clinical Pearls
•  Bilateral simultaneous optic neuri-

tis should raise suspicion for NMO.
•  Incomplete recovery of visual func-

tion from MS-suspected optic neuritis 
should raise suspicion for NMO.

•  NMO should be considered in 
patients who have repeated attacks of 
optic neuritis yet fail to show MRI brain 
lesions consistent with MS.

•  Optic neuritis arising from MS 
does not necessarily need corticosteroid 
therapy, but optic neuritis arising from 
NMO does.
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BRAIN AND ORBITAL TUMOR

Signs and Symptoms 
Brain and orbital tumors may 

either be primary lesions or the result 
of metastasis from primary tumors 
originating elsewhere. Brain tumors can 
directly and indirectly affect the systemic 
and visual systems.1-4 They can occur 
spontaneously and idiopathically or as 
part of a genetic hereditary syndrome.1-3

When they grow large enough, intracra-
nial masses have the ability to displace 
or compress functional elements inside 
the cranium (both tissue and vascular) 
impacting structure and function.1-4

Depending upon the tumor location, 
different functions may be affected. For 
example, patients with brain tumors 
may experience aphasia, ataxia, weak-
ness, memory loss and hallucinations, 
among other things.5-9 When a tumor 
impacts the visual pathway, visual acuity 
or visual field loss will ensue.3-10 
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These defects occur in seven cardinal 
locations, with variations: 

(1) Unilateral optic nerve location, 
resulting in ipsilateral central acuity and 
field loss. 

(2) Anterior chiasmal location, result-
ing in ipsilateral optic nerve and crossing 
contralateral nasal retinal axon impinge-
ment creating an ipsilateral central loss 
in conjunction with a contralateral tem-
poral hemifield defect. 

(3) Chiasmal location, creating the 
classic bitemporal hemianopic defect, 
denser superiorly. 

(4) Posterior chiasmal syndrome, 
which can have three presentations: cen-
tral bitemporal, bitemporal denser infe-
riorly, and incongruous homonymous 
hemianopia.

(5) Parietal lobe location, creating 
a contralateral, relatively incongruous, 
inferior homonymous quadrantanopia 
sometimes referred to as “pie on the 
floor.” 

(6) Temporal location, creating a 
contralateral superior homonymous 
quadrantanopia sometimes referred to as 
“pie in the sky.” 

(7) Occipital lobe location, creating 
contralateral congruous homonymous 
quadrantanopia or hemianopia with 
or without macular sparing depending 
upon the location. 

As tumors enlarge inside the closed 
cranial vault, they compress brain tissue 
and may elevate intracranial pressure 
either directly or through ventricular 
blockage, with resultant hydrocepha-
lus.11,12 This can create symptoms of 
increased intracranial pressure such as 
nausea, vomiting, headache (often wak-
ing the patient from sleep, or worsening 
throughout the day), transient visual 
obscurations and pulsatile tinnitus (in 
the ears). The most telling sign of 
increased intracranial pressure is bilateral 
optic disc edema (papilledema).

Tumors requiring formidable vascular 
supply can induce anemia or ischemic 
cerebrovascular accident (ischemic 

stroke CVA) along with all of its sys-
temic and ocular sequelae.14,15 If they or 
their vascular supplies hemorrhage, they 
can induce hemorrhagic cerebrovascular 
accident (hemorrhagic stroke CVA) 
along with its consequences.13,16,17  

Diplopia and ophthalmoplegia occur-
ring from cranial nerve III, IV or VI 
palsy, Horner syndrome, internuclear 
ophthalmoplegia, nystagmus and skew 
deviation, to name a few, may occur 
from an intracranial mass lesion imping-
ing on various structures. Orbital tumors 
may present with loss of visual acuity, 
dyschromatopsia, relative afferent pupil-
lary defect and proptosis.

Pathophysiology
The common brain tumors affecting 

the eye and visual pathway include pitu-
itary adenoma, meningioma, glioma/

astrocytoma and neurofibromas and 
hemangioblastoma (Von Hippel-Lindau 
vascular tumors).1,2 

Pituitary adenomas can be either 
non-secreting or secreting in nature. 
The vast majority are non-secreting. 
Those that are secreting are tradition-
ally named for the hormone that is 
errantly excreted when they grow. 
Prolactinomas (growth hormone adeno-
mas) are among the most common 
types of hormone-secreting pituitary 
adenomas.18,19 Patients with secret-
ing pituitary adenomas may present 
initially with symptoms of endocrine 
dysfunction such as infertility, decreased 
libido and galactorrhea with or without 
neurologic symptoms such as headache 
and visual changes.18,19 Patients with 
non-secreting tumors typically have no 
endocrine dysfunction. 
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Bilateral papilledema from intracranial mass lesion.

Unilateral disc pallor OS from compressive lesion in the anterior visual pathway.
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Oversecretion of hormones from a 
dysfunctional pituitary gland may result 
in classic syndromes, the most common 
of which are hyperprolactinemia (from 
oversecretion of prolactin), acromegaly 
(from excess growth hormone) and 
Cushing’s disease (from overproduction 
of adrenocorticotropic hormone).18,19

Prolactinomas are more common in 
men.19 Amenorrhoea is a common 
occurrence in women.19 Acromegaly 
(gigantism, enlargement of the tongue) 
occurs in growth hormone-secreting 
tumors.20 

When pituitary tumors bleed, they 
pose a life-threatening emergency 
known as pituitary tumor apoplexy.21 The 
clinical features include abrupt onset 
of severe headache, nausea, vomiting, 
deteriorating consciousness, cranial neu-
ropathies with ophthalmoplegia, visual 
impairment and endocrine deficiency.21

Meningiomas are tumors of the 
meninges.22-24 Optic nerve sheath 
meningiomas (ONM) account for one 
third of all intrinsic tumors of the optic 
nerve.22-24 Despite being histologically 
benign, they often cause progressive 
visual loss that can lead to blindness if 
left untreated.22,23 Optic atrophy and 
optic disc collateral vessels are other 
presenting signs. Diffuse segmental 
optic nerve sheath thickening or globu-
lar growth is noted upon imaging.23 
Calcification is a sign that the tumor 
is slow growing.23 OMN with poste-
rior components have the potential for 
intracranial extension. Younger sufferers 
often demonstrate faster growth.23

Gliomas and astrocytomas are named 
for their cell types.26-29 Both are com-
mon tumors of the central nervous sys-
tem (CNS).24 These tumors constitute a 
heterogeneous class of related neoplasms 
that are associated with a variety of 
molecular abnormalities affecting angio-
genesis and the extracellular matrix.25 
Both tumors (glioma>astrocytoma) have 
been associated with neurofibromatosis 
type 1 (NF-1) and may be seen with or 

without the classic skin lesion known as 
the “café-au-lait” spot.26 Any time optic 
nerve glioma is diagnosed, testing for 
NF-1 is advised.26-28

Astrocytomas are documented as 
being able to “seed” the retina, lead-
ing to retinal astrocytoma.29  There are 
several grades of astrocytomas, from the 
least aggressive (grade 1) to the most 
aggressive (grade 4)—notably glioblas-
toma multiforme (GBM), which is a 
rapidly growing and spreading grade 4 
tumor that may not produce symptoms 
until it is very large. Its infiltrative nature 
prevents complete surgical removal, giv-
ing GBM a very grim prognosis.

Hemangioblastomas (HB) are rare, 
indolent CNS vascular tumors that may 
occur sporadically or in association with 
von Hippel-Lindau (VHL) disease with 
associated lesions occurring in many 
organs.30-35 VHL disease is characterized 
by the occurrence of primary hemangio-
blastic tumors in the nervous system.30

While the origin has not yet been entire-
ly clarified, patients with VHL carry an 
autosomal dominant germline mutation 
tumor-suppressor gene.31 

Dysfunction of the VHL protein 
causes accumulation and activation of 
hypoxia-inducible factor (HIF), which 
is followed by expression of VEGF, 
erythropoietin, nitric oxide synthase and 
glucose transporter 1 in VHL-deficient 
tumor cells.31 The result is endolym-
phatic sac tumors, which arise from 
proliferation of endolymphatic duct/
sac epithelium.30,32 These tumors may 
originate in or extend into the brain.30

The tumors typically grow in the young 
adult population.33 

The disease is associated with renal 
carcinoma, pheochromocytoma, para-
ganglioma, pancreatic neuroendocrine 
tumor and retinal capillary hemangioma, 
and is seen as discrete, circumscribed, 
orange-red vascular lesions found in 
either the peripheral or juxtapapillary 
retina.34 These hemangiomas constitute 
one of the diagnostic criteria of VHL.34 

Despite being slow growing—if 
they grow at all—the retinal lesions 
are capable of causing significant visual 
morbidity via exudative or tractional 
effects (tumor induces retinal striae and 
distortion) on the surrounding retina.34 

Management
Neurologic diseases can be diagnosed 

by the company they keep. Proper 
understanding of anatomical correlates 
and advancing signs and symptoms 
can permit approximate localization of 
the lesion. Clinicians armed with this 
knowledge can direct neuroimaging 
to the specifically suspected location. 
Neuroimaging can be completed with or 
without the use of intravenous contrast-
enhancing dyes. Computed tomography 
(CT), magnetic resonance imaging 
(MRI), magnetic resonance angiography 
(MRA) and magnetic resonance venog-
raphy (MRV), under the guidance pro-
vided by the practitioner, can correctly 
concentrate on the proper anatomic area 
of suspicion. Once the lesion is located 
it can be identified based upon patient 
profile, neuroimaging features, sys-
temic signs and symptoms, appearance, 
behavior, location or cell type if biopsy 
is possible. 

Once the lesion is identified, treat-
ment can begin. Generally, there are five 
strategies for the treatment of tumors: 

(1) Monitor and treat symptoms; 
small, slow-growing non-malignant 
tumors may not require removal or 
modification, as their rate of change 
is so slow they may never impact a 
patient’s quality of life. Here, patients 
are educated to report for annual imag-
ing and clinical examinations to reassess 
the size, location and functional impact 
of the tumor. Patients whose tumors 
impact the visual system can be moni-
tored with serial automated perimetry, 
photography and neuroimaging, and can 
be given home-based tools such as an 
Amsler grid to monitor themselves for 
changes in acuity or field.18,19 
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(2) Surgical removal; resection must 
be done with great care, as collateral 
damage may impact quality of life as 
much as or more than allowing the 
tumor to remain.29

(3) Irradiation; accurately aimed 
internal beam radiation systems have 
the ability to thermally destroy tumors 
inside the cranium without being surgi-
cally invasive. Computer-driven systems 
direct tumor destruction with minimal 
collateral damage.22,23

(4) Medical therapy; chemotherapy 
is a traditional avenue for tumor treat-
ment when surgical resection is not pos-
sible due to location or patient frailty. 
It works by selectively attacking tumor 
cells chemically. The great trick to the 
engineering of chemotherapeutic agents 
is building them so they attack bad 
cells while leaving the good (the magic 
bullet). The biggest drawback of this 
approach is that the medications induce 
substantial side effects, including hair 
loss, loss of appetite, fatigue, wasting 
and opportunistic infection. In some 
instances, medications exist that stabi-
lize or stop tumor advancement. Other 
medications, for slow-growing tumors, 
are designed to reduce symptoms.18-21

(5) Deprive the blood supply; vascu-
lar endothelial growth factor (VEGF) 
inhibitors can involute tumor vascular 
systems and are effective for some 
tumors, with minimal side effects.31-35

Clinical Pearls
•  Altered mentation, slurred speech 

and facial droop are classic signs of 
stroke, requiring emergent investigation 
and hospitalization. They are also signs 
of tumor, making neuroimaging a nec-
essary diagnostic test.

•  Screening visual fields are excellent 
tools for uncovering gross neurological 
visual losses. 

•  Automated perimetry should be 
completed for all patients known to 
have brain injury (tumorous or other). 
The test establishes baseline param-

eters; subsequent evaluations will chart 
improvements, stability or regression.

•  Any time bilateral disc edema 
is seen, neuroimaging is indicated. 
Lumbar puncture cannot be performed 
until a space-occupying mass lesion 
is ruled out. Lumbar puncture in the 
presence of an intracranial tumor can 
cause life-threatening brain herniation 
through the foramen magnum, with 
subsequent respiratory arrest.

•  Retinal hemangiomata from VHL 
can be treated with observation or 
tumor disruption via laser photocoagula-
tion, cryotherapy, photodynamic thera-
py, radiation or surgical tumor excision.

•  Vomiting can be seen as a response 
meant to dehydrate the body and relieve 
intracranial pressure.  
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Bitemporal defect from chiasmal tumor.
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HEMIFACIAL SPASM

Signs and Symptoms
Hemifacial spasm (HFS) is a facial 

nerve disorder characterized by episodic 
involuntary ipsilateral facial muscle 
contraction. Patients with HFS are 
typically acutely aware of a painless 
facial contracture. Half of the patient’s 
face is usually seen in constant, spastic 
motion.1,2 The spasms often start in the 
upper portion of the face and progress 
downward, increasing in involvement 
and frequency.1,2 The spasms are usu-
ally brief, only lasting seconds, but 

ongoing and often persistent during 
sleep. It may be severe enough to pre-
vent eyelid opening. Patients are often 
predominantly concerned with cosmetic 
appearance. 

Hemifacial spasm frequently affects 
individuals age 40 to 60.1 In one study 
of 230 patients, 6.5% had young-onset 
HFS and 21.7% had older onset HFS; 
the remaining patients in the study were 
uncategorized because onset took place 
during the classically recognized 40 to 
60 age bracket. In young-onset HFS, 
the mean age of onset of symptoms was 
26 years, with a range of six to 30 years. 
The average age of onset appears to be 
45 to 46 years.3,4 Eighty percent of the 
cases occurred in women. 

Genetic, anatomic or other uniden-
tified factors are the most likely 
contributors to young-onset HFS, 
and hypertension may be a risk factor 
involved in late-onset HFS.1,2 One 
large study failed to identify a greater 
incidence associated with hypertension. 
Stress has been noted to be the main 
aggravating factor and sleep the prime 
relieving factor.4

Pathophysiology 
The motor division of the seventh 

cranial nerve (CN VII) is responsible for 
delivering the voluntary motor innerva-
tions to the muscles of facial expression 
and to the stapedius muscle of the inner 
ear (helping to dampen loud sounds).5-10 

Irritation by adjacent or direct infection, 
infiltration, inflammation or compres-
sion of CN VII nuclei or its fascicles can 
produce involuntary contracture of the 
affected region.1,2,11-20 

Lesions capable of impinging on 
the nerve at this level include tem-
poral bone fractures and infections, 
schwannomas, neuromas (cerebel-
lopontine angle tumors) and vascular 
compressions. These injuries may con-
comitantly produce deficits in hearing, 
balance, tear production and salivatory 
flow.6,7 

There is considerable evidence that 
primary hemifacial spasm (HFS) is, in 
almost all cases, related to microvascular 
compression of the facial nerve at its 
root within the exiting region of brain-
stem (root exit zone).16-19 The offend-
ing vessels include the vertebral arteries, 
the posterior inferior cerebellar arteries, 
the anterior inferior cerebellar arteries 
and, in some circumstances, an artery of 
uncertain origin.16-19 

Clinical and electrophysiologi-
cal features suggest the presence of 
mechanical influences at the level of 
the neural fibers, demyelinating pathol-
ogy and functional changes in nuclear 
cells, which cause them to assume a 
posture of hyperactivity within the facial 
nucleus.9,12,16 Measured lateral spread 
responses (LSR) elicited by excessive 
stimulation of the facial nerve branches 
testify to the existence of these electro-
physiological disturbances.11,12 Although 
vascular compression is accepted as a 
main producer of HFS, facial nucleus 
supersensitivity is also deemed to be a 
cause of emphatic HFS.16 

Management
Treatment of HFS contractures is 

aimed at addressing the underlying 
cause. Detailed evaluation is mandatory 
in all patients with newly acquired HFS 
or with essential blepharospasm, with 
or without apraxia. Magnetic resonance 
imaging (MRI) and three-dimensional 
magnetic resonance angiography 
(MRA) are proven techniques for iden-
tifying causes and predicting the prog-
nosis of HFS.21,22 When HFS spasm 
is produced by neoplastic compression, 
the area can be surgically decom-
pressed.2,13-16 Gamma knife radiosur-
gery, a relatively new modality, has been 
recently used in a patient with HFS 
secondary to an intracanalicular vestibu-
lar schwannoma.10,11 The resolution of 
the spasm and cessation of the tumor’s 
growth were achieved with a single ses-
sion of gamma knife radiosurgery.10 
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BRIEF SUMMARY OF PRESCRIBING 
INFORMATION.

FOR ADDITIONAL INFORMATION REFER TO THE 
FULL PRESCRIBING INFORMATION.

INDICATIONS AND USAGE 

PATADAY® Solution is indicated for the treatment 
of ocular itching associated with allergic 
conjunctivitis.

DOSAGE AND ADMINISTRATION 

The recommended dose is one drop in each 
affected eye once a day.

DOSAGE FORMS AND STRENGTHS

Ophthalmic solution 0.2%: each ml contains 2.22 
mg of olopatadine hydrochloride. 

CONTRAINDICATIONS 

None.

WARNINGS AND PRECAUTIONS 

For topical ocular use only. 

Not for injection or oral use.

Contamination of Tip and Solution 

As with any eye drop, to prevent contaminating 
the dropper tip and solution, care should be taken 
not to touch the eyelids or surrounding areas with 
the dropper tip of the bottle. Keep bottle tightly 
closed when not in use. 

Contact Lens Use 

Patients should be advised not to wear a contact 
lens if their eye is red. 

PATADAY® (olopatadine hydrochloride ophthalmic 
solution) 0.2% should not be used to treat 
contact lens related irritation. 

The preservative in PATADAY® Solution, 
benzalkonium chloride, may be absorbed by soft 
contact lenses. Patients who wear soft contact 
lenses and whose eyes are not red, should be 
instructed to wait at least ten minutes after 
instilling PATADAY® (olopatadine hydrochloride 
ophthalmic solution) 0.2% before they insert their 
contact lenses.

ADVERSE REACTIONS 

Symptoms similar to cold syndrome and 
pharyngitis were reported at an incidence of 
approximately 10%.

The following adverse experiences have been 
reported in 5% or less of patients:

Ocular: blurred vision, burning or stinging, 
conjunctivitis, dry eye, foreign body sensation, 
hyperemia, hypersensitivity, keratitis, lid edema, 
pain and ocular pruritus.

Non-ocular: asthenia, back pain, flu syndrome, 
headache, increased cough, infection, nausea, 
rhinitis, sinusitis and taste perversion.

Some of these events were similar to the 
underlying disease being studied.

USE IN SPECIFIC POPULATIONS 

Pregnancy 

Teratogenic effects: Pregnancy Category C 

Olopatadine was found not to be teratogenic in 
rats and rabbits. However, rats treated at 600 
mg/kg/day, or 150,000 times the maximum 
recommended ocular human dose (MROHD) 
and rabbits treated at 400 mg/kg/day, or 
approximately 100,000 times the MROHD, during 
organogenesis showed a decrease in live fetuses. 
In addition, rats treated with 600 mg/kg/day 
of olopatadine during organogenesis showed a 

decrease in fetal weight. Further, rats treated 
with 600 mg/kg/day of olopatadine during late 
gestation through the lactation period showed a 
decrease  
in neonatal survival and body weight. There are, 
however, no adequate and well-controlled studies 
in pregnant women. Because animal studies are 
not always predictive of human responses, this 
drug should be used in pregnant women only if 
the potential benefit to the mother justifies the 
potential risk to the embryo or fetus.

Nursing Mothers 

Olopatadine has been identified in the milk of 
nursing rats following oral administration. It is 
not known whether topical ocular administration 
could result in sufficient systemic absorption 
to produce detectable quantities in the human 
breast milk. Nevertheless, caution should 
be exercised when PATADAY® (olopatadine 
hydrochloride ophthalmic solution) 0.2% is 
administered to a nursing mother.

Pediatric Use 

Safety and effectiveness in pediatric patients 
below the age of 2 years have not been 
established.

Geriatric Use 

No overall differences in safety and effectiveness 
have been observed between elderly and younger 
patients.

NONCLINICAL TOXICOLOGY 

Carcinogenesis, Mutagenesis, Impairment of 
Fertility 

Olopatadine administered orally was not 
carcinogenic in mice and rats in doses up to 500 
mg/kg/day and 200 mg/kg/day, respectively. 
Based on a 40 μL drop size and a 50 kg person, 
these doses were approximately 150,000 
and 50,000 times higher than the MROHD. 
No mutagenic potential was observed when 
olopatadine was tested in an in vitro bacterial 
reverse mutation (Ames) test, an in vitro 
mammalian chromosome aberration assay or an 
in vivo mouse micronucleus test. Olopatadine 
administered to male and female rats at oral 
doses of approximately 100,000 times MROHD 
level resulted in a slight decrease in the fertility 
index and reduced implantation rate; no effects 
on reproductive function were observed at doses 
of approximately 15,000 times the MROHD level.

Rx only
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ANTI-ALLERGY.
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period 2004-2013. IMS expressly reserves all rights, 
including rights of copying, distribution and republication.
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Microvascular decompression (MVD) 
is potentially curative.23-25 In this proce-
dure, a sponge or other barrier is placed 
between a compressing vessel and the 
facial nerve.12 In a study of 33 patients, 
LSR disappeared with vascular decom-
pression in 23 patients, with no evidence 
of LSR upon surgical closure.12 The 
other 10 patients had evidence of LSR 
following the surgical conclusion. The 
authors considered 20 of the 23 LSR-
absent patients clinically cured at the 
three-month follow-up. Three patients 
continued to present with mild/moderate 
spasm. At the 10-month follow-up, two 
of the remaining LSR-absent patients 
were free of spasm, with only one having 
recurrence.12 In contradistinction, seven 
of the 10 LSR-present patients exhibited 
cure at the three-month follow-up, with 
all 10 meeting the criteria for cure at 
the 10-month evaluation. This under-
scores the thinking that HFS not only 
results from mechanical pulsations of 
an elongated artery positioned against 
the CN VII root exit zone, but also that 
elements of demyelination and acquired 
neural hyperactivity are generated by the 
neurovascular compression.11,12 Today, 
MVD is about 8% to 90% successful in 
relieving HFS.24-25

In extreme cases, facial nerve decom-
pression with exposure of the facial 
nerve from the brainstem to the parotid 
gland can be accomplished without 
injury to the nerve, tympanic mem-
brane, external auditory canal or other 
structures.14 The procedure has achieved 
good results for patients with facial 
paralysis from Bell’s palsy, herpes zoster 
oticus, infection, hemifacial spasm, tem-
poral bone fracture and tumors.14 Access 
occurs through the mastoid, middle cra-
nial fossa and retrolabyrinthine fossa.14 

Acupuncture has shown some benefit 
in these cases. Appropriate needling can 
markedly improve the blood supply to 
the vertebral basilar artery, increase the 
cerebral blood flow, relax the spasm of 
the vascular smooth muscles and create 

the effects of resuscitating and tranquil-
izing the mind, dredging channels and 
relieving spasm and pain.15

More recently, botulinum toxin A 
(Botox, Allergan) injection has been 
used to treat HFS.3,24,26-28 Botulinum 
toxin A injections have been seen to be 
safe and well tolerated, but the effects 
are transient and require increased sub-
sequent dosing. True relief seems only 
to be effected by MVD, though botuli-
num toxin A injections have no adverse 
effect on this procedure if done first.28

Clinical Pearls
•  Chronic, slowly progressive HFS 

with the development of or conversion 
to facial nerve palsy suggests a space-
occupying lesion or demyelination. 

•  The presence or a parotid mass 
suggests tumor of the gland. 

•  Tardive dyskinesia (late twitching 
secondary to exposure to antipsychotic 
medications) can produce symptoms 
similar to HFS.

•  Facial synkinesis, abnormal move-
ments created by aberrant sprouting of 
axons after injury (similar to the “jaw 
wink” phenomenon), is a separate entity.

•  Hemifacial spasm should be dif-
ferentiated from the more common 
benign eyelid myokymia, which presents 
as a continuous contraction of the lower 
eyelid only and is so minor that it is not 
typically grossly noticeable.
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INDICATION AND DOSING
PATADAY® Solution is a mast cell stabilizer indicated for 
the treatment of ocular itching associated with allergic 
conjunctivitis. The recommended dose is one drop in each 
affected eye once a day.

IMPORTANT SAFETY INFORMATION
PATADAY® Solution is for topical ocular use only. It is not for 
injection or oral use.

To prevent contaminating the dropper tip and solution, care 
should be taken not to touch the eyelids or surrounding areas 
with the dropper tip of the bottle. Keep the bottle tightly closed 
when not in use.

References: 1. IMS Health, IMS National Prescription AuditTM, August 2010 to November 2013, USC 61500 
OPHTH ANTI-ALLERGY. 2. PATADAY® Solution package insert. 3. Formulary data provided by Pinsonault 
Associates, LLC, Pathfi nderRx, November 2013.

Patients should be advised not to wear contact lenses 
if their eyes are red. 

PATADAY® Solution should not be used to treat contact 
lens-related irritation. The preservative in PATADAY® Solution, 
benzalkonium chloride, may be absorbed by soft contact 
lenses. Patients who wear soft contact lenses and whose 
eyes are not red should be instructed to wait at least ten 
minutes after instilling PATADAY® Solution before they insert 
their contact lenses.

Symptoms similar to cold syndrome and pharyngitis were 
reported at an incidence of approximately 10%.

For additional information about PATADAY® Solution, 

please refer to the brief summary of prescribing 

information on adjacent page.
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Your allergic conjunctivitis patients can rely on PATADAY® Solution for

proven ocular itch relief2 with excellent payer coverage and affordability

 • Broad Tier 2 formulary coverage for both commercial and Medicare Part D plans3

 • Patient Rebate Programs for eligible patients*

*  This offer is not valid for patients who are enrolled in Medicare Part D, Medicaid, Medigap, VA, DOD, Tricare, or any other government run or government sponsored healthcare program with a pharmacy benefit. Please refer to 
complete terms and conditions on the rebate materials.

PATADAY® Solution: The #1 Prescribed Allergy Eye Drop1
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