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SIMBRINZA™ Suspension provided additional
1-3 mm Hg IOP lowering compared to
the individual components'

I 10P measured at 8 am, 10 aw, 3 pm, and 5 pu
was reduced by 21-35% at Month 324

W Efficacy proven in two pivotal Phase 3 randomized,
multicenter, double-masked, parallel-group, 3-month,
3-arm, contribution-of-elements studies®*

B The most frequently reported adverse reactions (3-5%)
were blurred vision, eye irritation, dysgeusia (bad taste),
dry mouth, and eye allergy’

M Only available beta-blocker-free fixed combination?®

INDICATIONS AND USAGE

SIMBRINZA™ (brinzolamide/brimonidine tartrate ophthalmic suspension)
1%/0.2% is a fixed combination indicated in the reduction of elevated
intraocular pressure (I0OP) 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 five (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.

References: 1. SIMBRINZA™ Suspension Package Insert. 2. Katz G, DuBiner H,

Samples J, et al. Three-month randomized trial of fixed-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 fixed-combination brinzolamide 1%/brimonidine 0.2%. J Ocul Pharmacol Ther.
2013;29(3):290-297. 4. Data on file, 2013.
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m For the treatment of elevated IOP

UNLOCK NEW TREATMENT POSSIBILITIES

Severe Hepatic or Renal Impairment (CrCl <30 mL/min)}—SIMBRINZA™
Suspension has not been specifically 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.

NEW

SIMBRINZA"

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

ONE BOTTLE. NEW POSSIBILITIES.



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 SIMBRINZA™ 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 SIMBRINZA™ 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.

Antihyper ardiac Gly - 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

10P 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 "C-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 r 1ded human of ic dose) were
observed during lactation. No other effects were observed. However,
following oral administration of "*C-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.
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FROM THE AUTHORS

IN MEMORIUM: RICK BAY

Rick Bay impacted optometry in innumerable ways in his decades-long career, but mostly by being a consis-
tent friend and advocate. As President and Publisher of the Review Group at Jobson Medical Information, he
passionately approached each issue with due regard, exhibiting a loyal, consistent methodology balanced with
sensibility and sensitivity. His optimism was contagious, often fueling an extended enthusiasm among his entire
team and the many doctors who participate in Review’s educational efforts. He managed his team by mentoring
them and then standing out of their way. His persistence was admirable and palpable.

His charisma was unequalled, interlaced with a charm and focus that made everybody he addressed feel as
though they were the most important person in the room. He was fun and clever, exhibiting a great sense of
humor and a quick wit. Never was a bad word spoken by Rick and certainly not about Rick. Man or woman,
young or old, you were always met with Rick’s signature greeting, “Hey, Babe.” For Rick, it was always about
camaraderie and good times.

Rick enjoyed each day and used every minute from sun-up to sundown to accomplish his goals. He led oth-
ers with a confident hand but was always able to reflect and learn from his colleagues. He served his fellow man
over the course of a significant and storied career, enriching lives while continually innovating.

We remember his ingenuity, his creativity, his passion and his desire to make us all a little more competent
and confident. The great accomplish more than everybody else because they are unencumbered when they see
the imperfections in their plans. They know there is no such thing as failure, just a continuum of success. They
drive forward, sometimes alone, with determination and verve and always with the goal in mind.

Rick Bay was a great man. He never sought admiration or adulation, though both came naturally to him.
Every day his goal was to make us all a little better. Now, with his passing in December 2012, we must remem-
ber him by carrying the torch he lit, lighting the way for others, so that they might walk across a gentler path.

Rick had an unending enthusiasm for our project, The Handbook of Ocular Disease Management. He stead-
fastly supported its annual publication. He nudged and cajoled us year after year, edition after edition, so that
we wouldn’t give up writing. Though a consummate businessman, Rick always told us that he would publish
the Handbook even if financial support or sponsorship was not in place and that he would pay out of his own
pocket if he had to—such was his belief in us and this project. We can honestly say that if it weren’t for Rick
Bay, you wouldn’t be reading this edition right now. We dedicate this edition to our dear friend Rick.

—Joseph Sowka, Andrew Gurwood & Alan Kabat

Joseph W. Sowka, OD, FAAO, Dipl., is a professor of optometry, program
supervisor of the Primary Care with Emphasis in Ocular Disease residency and
chair of the Clinical Sciences Department at Nova Southeastern University College
of Optometry. At the college’s Eye Care Institute, he is the director of the Glaucoma
Service and chief of the Advanced Care Service. Dr. Sowka is a founding member
of the Optometric Glaucoma Society $and its current vice president], the Optometric
Retina Society and the Neuro-Ophthalmic Disorders in Optometry Special Interest
Group. He can be reached at jsowka@nova.edu.

Andrew S. Gurwood, OD, FAAO, Dipl., is a professor of clinical sciences, an

attending optometric physician in Module 3 o?the Eye Institute of the Pennsylvania The authors have
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 ofgt{u-: Optometric interest in any
Glaucoma Society. Dr. Gurwood has lectured and published nationally and
internationally on a wide range of subjects in ocular disease. He can ge reached
at agurwood@salus.edu.

no direct financial

product mentioned.

Alan G. Kabat, OD, FAAQ, is a professor at the Southern College of Optometry.
His teaching responsibilities include didactic courses in ocular disease and clinical
procedures. He also serves on the attending staff at the Eye Center in Memphis,
where he supervises student clinicians and optomefric residents in the primary and
advanced care of patients. A recognized expert in the area of ocular surface dis-
ease, 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 akabat@sco.edu.
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EYELIDS AND ADNEXA

CHRONIC EPIPHORA

Signs and Symptoms

Epiphora describes the spillover of
tears from the eye onto the lids and
ocular adnexa. It is not a diagnosis, but
rather a clinical sign indicating insuf-
ficient tear drainage or, in some cases,
overproduction. Numerous etiologic
factors can lead to this phenomenon.!*
A distinction must be made, however,
between chronic and acute epiphora.
Chronic epiphora results from long-
standing or unremitting disorders and
presents a greater clinical challenge
than acute epiphora. The acute variety
most often results from irritative ocular
conditions such as corneal foreign bod-
ies or allergic conjunctivitis and usually
resolves following the treatment of the
associated disorder.

Patients with chronic epiphora report
excessive lacrimation, in some cases to
the point of tears actually streaming
down their face. Symptoms may be
exacerbated by environmental factors
such as excessive cold, wind, pollen or
other airborne particulate matter, sleep
deprivation, near-point strain or emo-
tional stress. Patients may report that
they “cry very easily,” or that they are
constantly wiping their eyes. Associated
signs and symptoms of epiphora vary
with the underlying etiology. Often,
the patient complains of intermittently
reduced acuity, owing to the excessive
tears. Irritation to the lids, and in par-
ticular the inner canthus, is common
because of the constant wetting of that
area as well as the continuous mechani-
cal abrasion of tissues, potentially lead-
ing to fissure formation.

Signs may include trichiasis, punctate
epithelial keratopathy, lid-globe appo-
sitional abnormalities, punctal stenosis
or other lacrimal outflow disorders
(e.g., dacryocystitis or canaliculitis).
Conjunctivochalasis—a condition in
which redundant, “sagging” conjunc-
tiva covers the lacrimal punctum and

A case of chronic epiphora associated with
dermatochalasis.

impedes drainage through the nasolac-
rimal canaliculus—may also be observed
on biomicroscopy.>®

Pathophysiology

Epiphora may result from a variety of
conditions, but all presentations can be
ascribed to one of four basic categories:
(1) lid-globe appositional abnormalities,
(2) obstructive lacrimal drainage disor-
ders, (3) ocular surface disorders and (4)
rarely, neurogenic lacrimal hypersecre-
tory disorders.*

In conditions that alter the normal
proximity of the lacrimal puncta to the
ocular surface, elimination of tears is
physically impeded. The most obvious
illustration of this situation is acquired
ectropion; other examples include
entropion and floppy eyelid syndrome.
Patients with chronic blepharitis may
have punctal ectropion, which will be
subtle compared to lid ectropion.

Obstructive disorders of the lacri-
mal system are similar to appositional
abnormalities, except that in these con-
ditions there is mechanical impedance
of the outflow channel. Conditions that
constitute obstructive disorders include
acquired punctal stenosis, punctal atre-
sia, canalicular stenosis or canaliculitis,
retained or migrated punctal plugs,
dacryocystitis, or lacrimal sac tumors.
Occasionally, a large hordeolum or cha-
lazion may induce punctal or canalicular
stenosis. Additionally, they may also

impair lid-globe apposition with sub-
sequent punctal ectropion. Congenital
nasolacrimal obstruction is quite com-
mon and results from a lack of patency
at the valve of Hasner.

Ocular surface disorders can, in some
instances, induce excessive and symp-
tomatic reflex tearing.>”8 While this is
typically not significant enough to con-
stitute epiphora, it should be considered
when patients present with complaints
of “excessive tearing.” Moderate to
severe dry eye disease or exposure sec-
ondary to proptosis or facial nerve palsy
are conditions that may induce reflex
tear production resulting in epiphora.

Finally, hypersecretion of tears may
be encountered in rare conditions
affecting the nervus intermedius (that
collection of nerves containing, among
other things, parasympathetic lacrimal
fibers, which joins the facial nerve at
the level of the cerebellopontine angle).
Compressive irritation of these fibers,
or aberrant regeneration of cranial
nerve VII after trauma may result in
enhanced, inappropriate lacrimation,
sometimes referred to as the gustolac-
rimal reflex or “crocodile tearing.”
Neurogenic complications must be ruled
out prior to initiating therapy for a lacri-
mal outflow problem.

Management

The treatment for the symptom of
epiphora involves correcting the under-
lying disorder. For lid-globe apposi-
tional abnormalities (e.g., ectropion),
the only cure is to physically reorient
the punctum to be in proper alignment
with the globe. Most often, this involves
modified surgical resection of the lid
tissue, or what is known as “horizontal
lid shortening procedures.”!® Trichiasis
and entropion can be corrected via serial
eyelash epilation (or electrolysis) or
by surgical repositioning, respectively.
Obstructive disorders generally require
invasive therapeutic measures.

Punctal and/or canalicular dilation
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and irrigation is the most common
management for stenosis of the lacrimal
system; balloon canaliculoplasty may be
performed in more severe instances.!!?
For cases of chronically flaccid or ste-
notic puncta, snip punctoplasty may

be undertaken to more permanently
enlarge the outflow orifice.'>13 If the
blockade exists more distally within the
nasolacrimal system, probing alone may
be inadequate to alleviate the problem.
In these cases, dacryocystorhinostomy
(DCR) is often required; this creates a
surgical bypass of the common cana-
liculus directly into the nasal mucosa,
and is performed either with or without
the use of a synthetic conduit (Lester
Jones tube).1+1¢ Probing procedures are
contraindicated in cases of inflamma-
tion, such as chronic dacryocystitis, or
suspected neoplasm; DCR is used for
these conditions.

When an ocular surface disorder is
the etiology of chronic epiphora, treat-
ment should be aimed at removing the
provocative substance (foreign body,
chemical) or replenishing the normal
basal tear volume and improving the
overall quality of the tear film. This
may be achieved by using artificial
tear preparations, immunomodulatory
agents (e.g., Restasis, Allergan) or oral
secretagogues (e.g., Salagen, Evoxac).
Neurogenic hypersecretory disorders,
when suspected, should be referred to a
neurologist for evaluation and manage-
ment.

Clinical Pearls

¢ “Tearing” is a common complaint
in most optometric practices. For proper
management, a clear distinction needs
to be made between functional epiphora
and occasional, symptomatic lacrima-
tion.

* True epiphora constitutes a
chronic problem warranting interven-
tion, whereas normal tearing does not.
Dilation and irrigation, the most com-
mon management strategy for punctal

Chronic epiphora associated with the presence
of Bell’s palsy.

and canalicular obstruction, is a quick
and easy in-office procedure for manag-
ing appropriate cases. Realize, however,
that this procedure is generally not per-
manent, and may need to be repeated
several times each year to maximize
patient comfort and satisfaction.
Surgical intervention, when necessary,
should be directed to an experienced
oculoplastic specialist.
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CONTACT DERMATITIS

Signs and Symptoms

Contact dermatitis is an inflam-
matory reaction of the skin, including
the eyelid(s) and periocular adnexa.

The presentation may occur unilater-
ally or bilaterally, depending upon the
antigenic exposure. In acute cases, the
patient may present with diffuse lid
erythema and edema, as well as pruritic
vesicles or bullae.! Chronic cases may
show eczema, a characteristic thickening
and scaling of the involved skin typically
seen in atopic dermatitis.?

Common symptoms in both the
acute and chronic forms of contact
dermatitis include intense itching and
burning of the skin and eyes, and associ-
ated tearing. The conjunctiva may also
be involved, demonstrating variable
bulbar injection and chemosis when
included. Palpebral follicles may be seen
in severe cases. Corneal involvement is
rare, though chronic eye rubbing may
lead to punctate keratopathy or epi-
thelial erosion. Vision is not typically
affected to any substantial degree, and
preauricular lymphadenopathy is charac-
teristically absent.

The history is of paramount impor-
tance in correctly diagnosing contact
dermatitis. Many cosmetics, cleaning
agents, fabrics, fragrances, medications,
nickel and even metallic jewelry can
be implicated in this skin reaction.?*
Typically, since the reaction connotes
some acute exposure to an offending
allergen, it is assumed that the patient
recently encountered something “new.”
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Two presentations of contact dermatitis: mild (left) and severe (right).

However, many agents implicated in
contact dermatitis represent weak sensi-
tizers, and the exposure may occur over
weeks, months or even years.* In cases
involving the ocular tissues, one should
give particular consideration to those
substances which are readily applied or
coincidently touch the skin around the
eyes—particularly makeup (eyeliner, eye
shadow, mascara) or makeup remover,
sunscreen, contact lens solutions or
metal spectacle frames. A wide range of
ophthalmic medications may also have
the capacity to induce allergic contact
dermatitis.’

Pathophysiology

Contact dermatitis may be subdi-
vided into several categories: irritant
contact dermatitis, allergic contact
dermatitis and photoallergic contact
dermatitis.

Irritant contact dermatitis (ICD)
accounts for nearly 80% of all cases of
contact dermatitis seen clinically.! The
condition, also referred to as non-aller-
gic contact dermatitis, represents a non-
preprogrammed, non-immunologic,
local inflammatory reaction to a chemi-
cal or physical irritant. This may include
substances such as soaps or detergents,
solvents (e.g., paint thinner, acetone)
or particulate matter such as fiberglass
insulation. Typically, the severity of the
ICD reaction is proportionate to the
amount and duration of irritant expo-
sure. The mechanism of action involves
a direct, local cytotoxic effect on the

epidermis, leading to subsequent kerati-
nocyte damage.

The most important detail to rec-
ognize about ICD is that it can affect
any individual, regardless of their
immune status. A well-known example
of ICD involves exposure to the plant
Toxicodendron radicans, better known as
poison ivy. Atopic individuals are espe-
cially susceptible to ICD, and may have
a lower threshold for irritant exposure.

Allergic contact dermatitis (ACD),
by its very definition, affects only
individuals who are genetically prepro-
grammed toward allergic hypersensitiv-
ity. Like all allergic reactions, ACD
occurs in two phases: a sensitization
process, in which specific antibod-
ies are generated toward the allergen,
and an elicitation phase, in which the
actual cellular response occurs. The
mechanism of ACD involves a delayed,
or Type IV, hypersensitivity reaction.®
This is a cell-mediated response, which
employs discrete subpopulations of
T-lymphocytes and immunoregulatory
cytokines, including tumor necrosis
factor alpha and interleukins 1, 13 and
18.7 Mast cells, which play a pivotal role
in immediate Type I hypersensitivity
reactions such as allergic conjunctivitis,
are not central to Type IV reactions like
ACD. However, the mast cell still has
an important function, as it indirectly
helps to control neutrophil recruitment.®

Photoallergic contact dermatitis
(PACD) is an eczematous skin reac-
tion initiated by an otherwise benign

substance on the skin that becomes
noxious when exposed to ultraviolet
light. We refer to substances that induce
PACD as photosensitizing agents.
PACD characteristically occurs only
with areas of exposed skin, such as the
hands and face. Known photosensitiz-
ing agents include tar-based products,
octyl dimethyl PABA (an ingredient in
some commercial sunscreen formulas),
certain forms of vegetation (including
carrot, lemon and mustard plants) some
oral antibiotics, such as tetracycline, and
topical NSAID medications, such as
ketoprofen, diclofenac and indometha-
cin. 210

Management

In cases of contact dermatitis,
attempts should be made to identify
the causative agent. Often, this can be
accomplished with a careful history, but
in more challenging cases epicutane-
ous patch testing can help to isolate
the offending substance. Patch testing
involves standardized samples of known
allergens, placed on small delivery vehi-
cles and applied to the skin of the upper
back for two days.'12 The test is typi-
cally performed only by an experienced
dermatologist.

Once identified, the ideal long-term
solution is to remove or avoid the caus-
ative agent. Short-term management
involves emollients, treatment of sec-
ondary infection (if present) and down-
regulation of the immune response. The
easiest method of arresting and reversing
the outspilling of chemical modulators
is the cold compress. Here, vasocon-
striction slows the spread of edema and
begins to limit the reaction.

Topical corticosteroids are the first-
line medicinal therapy for most individ-
uals, since these agents directly suppress
the recruitment of polymorphonuclear
leucocytes and reverse capillary perme-
ability.!? Low-potency steroids such
as hydrocortisone and desonide may
be safer for use on the face, though
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stronger steroids such as clobetasol
proprionate (Olux, Stiefel Labs) or
betamethasone dipropionate (Diprolene,
Merck) can be employed for moderate
to severe disease.’ Steroid creams or
lotions (preferable to ointments) used
twice daily for 10-14 days are usually
very effective. Care must be taken to
apply these preparations only to the skin
of the lids and ocular adnexa, as they are
not appropriate for use in the eye.

Stronger periocular steroids may
precipitate intraocular pressure eleva-
tion and should be monitored carefully.
Also, it is important to note that topical
steroids may in some cases themselves
be allergenic, confounding the manage-
ment of these patients.!* Calcineurin
inhibitors such as tacrolimus (Protopic
ointment, Astellas) and pimecrolimus
(Elidel cream, Medicis) may benefit
subjects who are poor candidates for
topical corticosteroid therapy.'? More
severe cases may require systemic corti-
costeroids. Oral prednisone (0.5-1mg/
kg/d for 2-3 days, and tapered over 1-2
weeks) is the preferred course of therapy
for recalcitrant contact dermatitis.»0

The use of antihistamines is some-
what controversial in managing contact
dermatitis. Since histamine release
from mast cells is not central to the
pathophysiology of the disorder, antihis-
tamines would seem to be superfluous.
However, oral agents such as cetirizine
10mg (Zyrtec, McNeil) or deslorata-
dine Smg (Clarinex, Merck) once daily
may help to curtail the itching to some
extent, and hence may be beneficial
in addition to topical corticosteroid
therapy.

For conjunctivitis associated with
contact dermatitis, supportive therapy is
beneficial. This includes, first and fore-
most, cold compresses and liberal use
of ocular lubricants. Topical antihista-
mine/mast cell stabilizer products (e.g.,
Pataday, Alcon; Lastacaft, Allergan)
once daily may provide palliative relief
of conjunctival itching, as well as ocular

swelling and hyperemia. More severe
involvement, however, may warrant
topical ophthalmic corticosteroids, such
as prednisolone acetate 1% (Pred Forte,
Allergan) or loteprednol etabonate 0.5%
(Lotemax, Bausch + Lomb) every 2-4
hours for several days.

Clinical Pearls

* The skin of the eyelid, by virtue
of its anatomically thin structure, is
particularly susceptible to inflammation
by irritant or allergic contact dermatitis.
Profound reactions may be seen in this
area.

* The differential diagnosis of
contact dermatitis must include more
extreme conditions such as preseptal cel-
lulitis, orbital cellulitis, chlamydial infec-
tion, oculoglandular conjunctivitis and
carotid cavernous fistula. A vesicular or
pustular presentation warrants investiga-
tion for herpes zoster or simplex blepha-
ritis.

* Contact dermatitis is self-limiting
only in cases where the inciting agent is
identified and removed. Therapy with
anti-inflammatory agents and palliative
anti-allergy products can hasten the
recovery and provide significant amelio-
ration of symptoms.

* Patients should be counseled that
topical and oral steroids can raise intra-
ocular pressure as well as thin the skin.
Anyone placed on these agents must be
reassessed to rule out these complica-
tions.
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DACRYOCYSTITIS
Signs and Symptoms

Acute dacryocystitis (lacrimal sac
mucocele) is an infection of the lacrimal
sac.7 It can occur as result of the ele-
ments or remnants of trauma, acute or
long-standing lacrimal system obstruc-
tion or from bacterial infection sourced
to the contents of the tear film and or
conjunctiva.!”” Dacryocystitis may also
result from an extension of infective
and inflammatory processes occurring
within the nose or paranasal sinuses.>*
In some instances, the infection (initially
confined to the lacrimal sac) can extend
to the soft tissues, causing preseptal cel-
lulitis, or invade the orbital contents,
resulting in orbital cellulitis.”

Acute dacryocystitis is uncommon in
children and young adults under age 30
without a history of congenital nasolac-
rimal duct obstruction, facial trauma or
an underlying systemic condition such
as infectious mononucleosis (Epstein-
Barr).1® The condition is typically
unilateral.

Dacryocystitis is more common in
the 5th to 6th decade of life, with a
mean age of 55.5 years, and can be acute
or chronic in nature."> Women tend
to have blockages in the nasolacrimal
drainage system more often than men,
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with the highest incidence found in
postmenopausal women.!” It is thought
that this occurs because the bony lacri-
mal duct is smaller in women than in
men.!

Acute dacryocystitis often presents
with symptoms of severe pain of the
inner canthus in the area of the lacrimal
sac just under the medial canthal liga-
ment. Local redness, swelling, epiphora,
secondary conjunctivitis, mucoid dis-
charge in the morning and an enlarged,
lacrimal sac that is tender to the touch
are typical features. Highly diagnostic
is mucopurulent discharge regurgitat-
ing from the puncta when palpated.!®
A firm round nodule is often palpable
in the setting of adjacent orbital or
preseptal cellultis.”” Patients with acute
disease are rarely febrile.

Pathophysiology

The nasolacrimal ducts consist of the
upper and the lower lacrimal canaliculus,
the lacrimal sac and the nasolacrimal
duct.”!® They drain the tear fluid from
the ocular surface into the lower meatus
of the nose.”1® The puncta define the
outermost boundary and beginning of
the nasolacrimal apparatus. Each punc-
tum respectively leads into the superior
and inferior canaliculus, which extends
and expands 2mm in the vertical direc-
tion (the superior canaliculus directed
superiorly and the inferior canaliculus
directed inferiorly) to the ampulla—the
reservoir-like anatomic landmark at
the base of each 2mm canalicular arm.
From there, the canaliculus makes its
turn medially toward the nasolacrimal
sac.'112 Tn 90% of the population, the
superior and inferior canaliculi come
together to form a common canaliculus
that drains into the lacrimal sac.1 In
10% of the population, the superior and
inferior canaliculi connect directly into
the lacrimal sac.1!

The nasolacrimal apparatus con-
tinues through the lacrimal sac, which
may have a vertical dimension of up

Dacryocystitis.

to 10mm and exits the sac inferiorly
with its fluid flow regulated by both
muscular contraction and the valve
of Krause.!"3 In the vicinity of the
anterior lacrimal crest of the maxil-
lary bone, the lacrimal sac becomes the
nasolacrimal duct. It traverses through
a bony duct bounded by the lacrimal
bone medially and the maxillary bone
laterally, encountering the regulatory
valve of Rosenmuller.!1215 This por-
tion of the duct measures approximately
12mm.151215 Ap additional 5mm of the
lacrimal duct is membranous and opens
into the inferior meatus lateral to the
inferior turbinate.

The valve of Hasner is situated at
the distal end of the duct.'1215 This
structure functions as a unidirectional
valve that allows tears to freely drain out
of the lacrimal system into the inferior
nasal meatus, preventing retrograde
flow.1112 The valve also functions to
block nasal material from entering the
system by closing when there is a drastic
increase in nasal pressure during events
like coughing or sneezing.!12

The epithelial lining of the lacri-
mal sac and the nasolacrimal duct is
covered by microvilli.” Antimicrobial
defense mechanisms are represented by
antimicrobial peptides IgA and immu-
nocompetent cells (lymphocytes and
macrophages).” Under normal circum-
stances, the embedded blood vessels of
the system maintain vegetative control
deep within the system in a landmark
area referred to as the cavernous body.’

Malfunctions in the cavernous body
and/or in its innervations may lead to
disturbances in the tear flow cycle, creat-
ing ocular congestion or total occlusion
of the lacrimal passage.!

Any descending infection from the
eye or ascending infection from the
nose or sinuses can initiate swelling of
the mucous membrane, remodeling of
the tissues, creating malfunctions in the
cavernous body with reactive immu-
nomodulation and occlusion of the
lacrimal passage.!!? Alterations in the
ductal epithelium and the lamina pro-
pria, encompassing the lacrimal sac and
nasolacrimal duct, can permit microbial
growth. 1319

The most common gram-positive
infective organisms include Streptococcus
preumonia, Staphylococcus aureus
and Staphylococcus epidermidis, while
Haemaophilus influenza, Pseudomonas
aeruginosa, Serratia marcescens and
Klebsiella pneumoniae are the lead-
ing the gram-negative bacteria.»>?
Mononucleosis and coliform bacteria
are rare but documented sources of
dacryocyctis.>?! One unique case docu-
ments the organism Panfoea presumed
to be obtained through exposure to dog
feces.?2

Management

Acute onset dacryocystitis in adults
is initially managed conservatively with
warm compresses, massage, topical anti-
biotic drops and ointments and a 7-10
day course of oral antibiotics.!"320-22
The topical antibiotics of first choice
include the fourth-generation fluoroqui-
nolones. However, organisms involved
in acute dacryocystitis also respond
well to gentamicin and chlorampheni-
col.12922 The oral antibiotics of first
choice include Augmentin (amoxicillin/
clavulanoic acid, GlaxoSmithKline),
Keflex (cephalexin) and Levaquin (levo-
floxacin, Ortho-McNeil). 2!

Gentle digital massage (to express
the contents of the sac) can be
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attempted for lesions discovered early.??
Unfortunately, this therapy tends to be
ineffective, with less than 25% of lesions
resolving spontaneously or with hot
compresses alone.??

Mild cases of dacryocystitis in chil-
dren often self-resolves without any
consideration of dacryocystorhinostomy
(DCR) necessary.® More severe forms of
dacryocystitis in children are managed
more aggressively as it has a high risk of
causing sepsis secondary to an immature
immune system.?%24 In these instances,
admission to the hospital is common so
that prompt blood culture, computed
axial tomography (CT scan) and IV
therapy can be instituted.?° Treatment
in admitted cases is usually accom-
plished using intravenous Augmentin.

Probing and biopsy of the nasolacri-
mal system is not mandatory.?> It must
only must be done in cases where there
is poor return to function following
event resolution or chronic, recurring
issues. Standard culture studies can be
obtained from discharge and should
include blood and chocolate agar,
Sabouraud’s media (for fungi), Schaedler
media and thioglycolate broth.!

Surgical solutions are needed in
both acute and chronic cases when
conservative treatments fail.1->26
Dacryocystorhinostomy is the gold stan-
dard for treating acute adult dacryocys-
titis.20-23 DCR involves resection of the
bony area around the nasolacrimal canal
for the purposes of gaining access to the
stenotic area within the drainage system.
The procedure facilitates the shunting
of the tear flow around any blockage
by creating a new anastomotic passage-
way.!* The procedure is gaining popu-
larity because it permits the surgeon the
ability to immediately drain and culture
the abscess. New techniques of com-
pleting DCR include endocanalicular
laser and endoscopic intranasal surgical
techniques.??® These revolutionary
methods allow the cavity to be accessed
without opening the entire passage.?

Clinical Pearls

* Epiphora is the term for excessive
tearing, which is a principal sign and
symptom of nasolacrimal apparatus
obstruction.

* Cases of epiphora should be evalu-
ated for nasolacrimal apparatus obstruc-
tion using the Jones test and fluorescein
dye disappearance test.

* Dilation and irrigation of the
nasolacrimal system should never be
attempted during an episode of active
infection.
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ORBITAL CELLULITIS

Signs and Symptoms

Orbital cellulitis is a vision-threat-
ening infection of the tissues of the
orbit."> The condition results from
direct spread of infection from the ocu-
lar adnexa and adjacent orbital structures
to the orbit.>3 Signs and symptoms
include exophthalmos (proptosis), ocular
displacement with or without diplopia,
conjunctival chemosis, eye lid edema
with injection, palpable warmness, pain
upon palpation, blurred vision, possible
relative afferent pupillary defect, oph-
thalmoplegia, generalized malaise and
fever.57

Rare in general ophthalmic practice,
orbital cellulitis is more common in
children than adults.'*1 It has been
organized using the modified Chandler
classification into two forms: the pre-

septal form (Stage I-Preseptal cellulitis,
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Orbital cellulitis.

Stage II-orbital cellulitis, anterior to the
orbital septum) and the retroseptal form
(Stage I1I-Subperiosteal abscess, Stage
IV-Orbital abscess, Stage V-Cavernous
sinus thrombosis) posterior to the orbit-
al septum.?® Etiologies include spread
of dental infection, frontal subperiosteal
abscess associated with and without
underlying frontal bone osteomyelitis
(Pott’s puffy tumor), dacryoadenitis,
lacrimal gland abscess, sinusitis (rhi-
nosinusitus), trauma, eyelid infection
secondary to puncture wound, foreign
body, meningitis and intraocular reti-
noblastoma.®?! Documented systemic
illnesses increasing the risk of an event
include diabetes, septicemia, malignancy
and immunosuppresion.” In adults,
there may be a slight predilection for
male gender.??

Pathophysiology

The etiology of orbital cellulitis is
secondary to one of two mechanisms:
either direct invasion to the region or
infection spread through the blood
stream to the paranasal air sinuses,
which communicate with orbital con-
tents.!*?’ Ultimately, the condition
induces its life- and vision-threatening
complications by way of infection pro-
liferation within the enclosed compart-
ment of the orbit and cranium.!?” The
infection has the capability to dissect
under the periosteum of the orbital
bones and lead to subperiosteal abscess
or intraorbital abscess with formed pro-
gressive cellulitis. 2028
The associated activation of immuno-

logical cytokines and chemoattractants
impact visual function through mechan-
ical compression. Vision loss in orbital
cellulitis occurs via compressive optic
neuropathy, where the volume of orbital
edema and infection expands applying
pressure against the nerve arresting its
normal function and limiting its perfu-
sion. Chronic perfusion interruption
induced by mass effect can cause tissue
death and permanent dysfunction.

Organisms involved in orbital cel-
lulitis include anaerobic, aerobic and
microaerophilic bacteria, fungi and
parasites.?*3¢ The common organisms
include Staphylococcus aureus, Streptococcus
preumoniae, Haemophilus influenzae,
Moraxella catarrbalis, group A-hemolytic
streptococci, other streptococcal spe-
cies, anaerobes such as Pseudomonas and
methicillin-resistant Staphylococcus aureus
(MRSA), 148223337

Fungal infections of the orbit tend to
occur primarily in immunocompromised
individuals.>® One particularly aggres-
sive subtype of mucormycosis caused by
Apophysomyces elegans has been reported
as occurring in immunocompetent
individuals after contamination from
traumatic inoculation.3%3

The medial orbital wall is thin and
tenestrated, occupied by numerous small
vessels and nerves along with natural
communicative defects (Zuckerkandl
dehiscences).2426-28 The combination of
thin bone, with foramina and naturally
occurring defects, allows for communi-
cation of infectious material between the
ethmoid air cells and the subperiorbital
space.?”-?8 The periorbita (periosteal lin-
ing), in the region of the medial orbital
wall is adherently loose. Infections
taking root in this region may easily
move laterally, superiorly and inferiorly
within the subperiorbital space.?426-28
Additionally, the intermuscular septa
of the extraocular muscles along with
adipose tissue extend from muscle inser-
tions to their origins at the annulus of
Zinn (posteriorly), making infection

extension between the extraconal and
intraconal orbital spaces possible.?-31
The fibroadipose tissue in the eyelid
and eyebrow along with fibrous septa
within the submuscular fibroadipose
tissue become contiguous with more
compact lamellae of the orbital septum
posteriorly making spread of infection
within the eyelid tissues possible. Since
venous drainage from the middle third
of the face, orbit and paranasal sinuses is
mainly via the veins without valves that
connect to the orbit, infections in the

region may move anterograde or retro-
grade 2231

Management

The retroseptal form of orbital cel-
lulitis, sometimes referred to as “true”
orbital cellulitis, is the most severe pre-
sentation of the disease.! It has the abil-
ity to impact vision and survival. 18-
223337 Clinical examination and urgent
CT or MRI scanning with contrast are
necessary in the evaluation of the extent
and severity, surgical planning and anti-
biotic selection,!-48-22,33,37-40

Orbital inflammation should be
classified by the modified Chandler’s
criteria as preseptal or postseptal. Most
preseptal cases (Chandler I, II) respond
to oral antibiotics.1*8-2233,37,38 Vost
cases of postseptal cellulitis (Chandler
IIL, IV, V) are managed with intra-
venous antibiotics, although surgical
therapy is required for some abscesses
when improvement is not seen within
48 hours of intravenous treatment. 2638

Children under nine years of age
respond better to medical manage-
ment than older patients, but recent
studies confirm that even children over
age nine with small or moderate-sized
abscesses and normal vision should
undergo medical antibiosis before surgi-
cal intervention.®® Medial subperiosteal
abscesses that fail medical therapy are
usually drained endoscopically, whereas
lateral or intraconal abscesses require an
open procedure.®
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The oral antibiotics of first choice
should be a broad spectrum agent with
good central nervous system penetration
such as clindamycin or third-generation
cephalosporins.?® Intravenous agents
include the third-generation cephalo-
sporin such as cefotaxime, ceftriaxone
or cefuroxime.® Orbital cellulitis with
any nasal origin or any spread to the
ethmoidal region can impact breath-
ing. Secondary nasal congestion can be
treated with topical oxymetazoline or
Afrin nasal spray QD.3

Ocular aspects of orbital cellulitis
that require local intervention include
lowering elevated intraocular pressure
occurring from compressive and conges-
tive forces and treating any concomitant

anterior uveitis.3?-4

Clinical Pearls

* Orbital cellulitis is a leading cause
of proptosis in children.

* Insect bites, especially those
obtained via spiders are known etiolo-
gies of orbital cellulitis.

* Orbital cellulitis is a vision- and
life-threatening condition. These
patients should be referred to an infec-
tious disease specialist for hospital
admission.

* Prompt medical attention is
required to preserve function and reduce
the risk of extreme complications such

as cavernous sinus thrombosis, meningi-

tis, brain abscess and blood sepsis.*®
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PRESEPTAL CELLULITIS

Signs and Symptoms

Preseptal cellulitis is an infection
within the eyelid anterior to the orbital
septum.’” Signs and symptoms include
variable pain upon palpation, redness,
swelling and red-purple skin coloration
that is firm and warm to the touch.!”®
Other ocular signs include conjunctival
injection, edema and depending upon
the extent and severity of the periorbital
processes, corneal insult and in rare
instances limited ocular motility.””

Eyelid infections involving the orbit
and adnexa have been organized via
the modified Chandler classification
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into two forms: the preseptal form
(Stage I-Preseptal cellulitis, IT-orbital
cellulitis, anterior to the orbital sep-
tum) and the retroseptal form (Stages
III-Subperiosteal abscess, IV-Orbital
abscess, V-Cavernous sinus thrombosis)
posterior to the orbital septum.®’ The
etiologies of preseptal cellulitis includes
untreated hordeolum, dacryocystitis,
sinusitis, eyelid trauma and eyelid infec-
tion secondary to puncture wound
(foreign body, insect bite or sting) and
subdermal exposure to the external envi-
ronment as a result of communication
with a sinus following orbital fracture.!!3
The condition is not uncommon and
most often occurs as a result of skin
infection in children and dacryocystitis
in adults.”'? Microbiologic cultures
identify the most common pathogen
as Staphylococcus aureus.” 12 There is no
predilection for gender, age or region.
Immunosuppression may increase the
risk.

Pathophysiology

Preseptal cellulitis begins when inocu-
lating microbes seed infection in the
affected region. This can occur second-
ary to acute dacryocystitis, chronic sinus-
itis/upper-respiratory infection, puncture
wound from a foreign body from blunt
or projectile trauma, an insect bite or
sting, or as a result of chronic hordeola
or chalazia.!%!* Tatrogenic causes include
dacryocystorhinostomy, nasolacrimal
probing, nasolacrimal stenting, surgical
reduction of orbital or eyelid abscess,
chalazion and cilia epilation.!%1415
The most common micro-organisms
recovered included Staphylococcus (includ-
ing methicillin-resistant Staphylococcus
aureus-MRSA) and Streptococcus species
tollowed by Haemaophilus influenzae and
Klebsiella pneumonia.“‘”

The vessels of the face and orbit are
well connected with an interdigitating
vascular web.!8-2 The major arcades sit-
uated in the eyelids are supplied through
branches of the ophthalmic artery (lacri-

Two examples of preseptal cellulitis.

mal, medial palpebral arteries) and from
arteries within the face that are part of
the external carotid system (infraorbital,
zygomatico-facial, transverse facial arter-
ies).!#20 Branches of the ophthalmic
system run to the face (supraorbital,
supratrochlear and dorsal nasal).!®20

The veins of the eyelid do not form
definitive arcades. In fact, they are so
vast and variable they are not recog-
nized by specific name.?’ These vessels
drain the eyelids by way of the superior
and inferior ophthalmic veins along
with the infraorbital vein, which drains
into the cavernous sinus.2

On the nasal aspect of the lids, the
angular and facial veins drain inferiorly,
forming anastomoses with the inferior
ophthalmic and infraorbital veins.?’
Directly or indirectly, the orbital venous
system is connected to the pterygoid
plexus of veins in the face and the
vascular system of the nose.?! These
systems communicate with the external
jugular system. Since there is no valve
system restricting the direction of blood
flow in the venous system and it is all
connected, any infection in the region
has access to the cranium.18-20

In order for the eyelids to maintain
functional movement, rigid anatomi-
cal landmarks must provide shape and
stability.??? The tarsal plates are
found in both the upper and lower lids,
extending across the width the globe
and maintaining a contoured margin
to track with the eye’s curvature.?! The

vertical extent of each plate measures
10mm in the superior lid and 5Smm in
the inferior.?! The tarsal plates are con-
structed of dense connective tissue into
which the eye’s meibomian glands are
embedded.?!

The muscles that help to elevate the
lid are the levator palpebrae superioris
and the muscle of Miiller. The muscular
portion of the levator terminates superi-
orly in a broad flat tendon known as the
levator aproneurosis.’! The tendon runs
the entire width of the lid, inserting into
the tarsus or the connective tissue that
surrounds it.2! There is fibrous connec-
tive tissue between the Miiller’s muscle
and the palpebral conjunctiva creating a
natural barrier.?? The pretarsal portion of
the orbicularis oculi is situated within the
eyelid anterior to the tarsal plates.?!

The orbital septum is a connective
tissue sheet that forms a barrier between
the orbital contents and orbital fat and
the eye lid.?! It extends circumferentially
around the entire orbital rim inserting
into the tarsal plate connective tissue.!®!
The only breaks in the orbital septum
occur where vessels and nerves splice
through it on their way to anterior struc-
tures and where the levator aponeurosis
passes through it to insert on the con-
nective tissue of the tarsal plates and der-
mis.'®?! The anatomy and blood supply
of this region make it an ideal habitat for
a pocket of infection to proliferate and
potentially spread into the orbit, cavern-

ous sinus, blood or brain."%
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Management

Preseptal cellulitis can be conserva-
tively managed with hot compresses
at the site of infection to stimulate
the body’s immune repose to the local
region as well as broad-spectrum oral
antibiotics and oral analgesics.! 17,2631
When lesions are small, focal, superficial
and painful, they can be decompressed
and allowed to passively drain by cre-
ating an opening with a small-gauge
needle, epilating an obstructing eye lash,
or opening a visibly blocked gland.3%31
The skin over the lesion can be anesthe-
tized with topical anesthetic to aide in
the comfort of the procedure; however,
injectable anesthetic is never used as
adding additional volume to an already
congested region inhibiting diffusion is
contraindicated.3

The oral antibiotic classes that are
commonly used include the penicillins
(cloxacillin, dicloxacillin, flucloxacillin)
250-500mg BID-QID, the cephalospo-
rins (cephalexin, cefadroxil, cephradine)
250-500mg BID-QID, the macrolides
(azithromycin as directed on Z-PAK,
clarithromycin 500mg BID) and fluoro-
quinolones (ciprofloxacin, levofloxacin)
500mg BID-QID.?28 Topical and
oral antibiotics should never be tapered
and the duration should be 7-10 days
depending upon the severity of the
infection or the area involved.

In more severe cases or cases with
a larger area of infection, intravenous
antibiotics can be initiated. In cases of
concurrent dacryocystitis, epiphora may
result, leading to a lateral canthus fis-
sure or other ulcerative defects second-
ary to the drying effects of the sodium
laden tears.33 In these cases, a topical
antibiotic ointment can augment a skin
moisturizer to protect against infection
and aid in lesion resolution.

Clinical Pearls

* Visualization with computed
tomography (CT) or magnetic reso-
nance imaging (MRI) may be required
to understand the extent of larger infec-
tions.
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* In cases where abscess is present,
surgical excision may be required.

* In cases involving the nasolacrimal
system, even after the infection has
resolved, probing may be required to
assay the system for patency. In many
instances, nasolacrimal system stenting
and dacryocystorhinostomy must be
completed to reestablish complete com-
munication and function.

* Any time the primary treatment
fails, a culture and sensitivity along with
additional testing for organisms such as
methicillin-resistant Szaphylococcus and
fungi must be considered.>*

* If'alesion opens, it is not unrea-
sonable, while a flow is established, to
remove all of the mucopurulent dis-
charge possible. These lesions may be
susceptible to topical antibiotics, which
should be included in the regimen.
Since they will continue to drain, they
should be kept clean and covered.

* Given the risk of infection spread,
patients should not be instructed to
massage an infected area or compress an
infected area with the goal of expression.
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OCULAR SURFACE
SQUAMOUS NEOPLASIA

Signs and Symptoms

Ocular surface squamous neoplasia
(OSSN) refers to a spectrum of cancer-
ous and precancerous lesions of the
conjunctiva; the term encompasses
several conditions, including conjunc-
tival intraepithelial neoplasia (CIN),
carcinoma-in-situ and invasive squa-
mous cell carcinoma.! In industrialized
nations such as the United States,
the typical patient with OSSN tends
to be over 50 years of age, Caucasian
and male (by a ratio of about 3:1).2
However, in the equatorial regions of
Africa, younger individuals may display
this condition, particularly those who
are immunocompromised secondary to
HIV infection.?3

The earliest stages of OSSN (CIN,
carcinoma-in-situ) appear as a fleshy
or gelatinous, slightly elevated mass
of pink tissue, usually at the limbus
in the interpalprebal space. At this
stage, the lesion may be mistaken for a
variety of benign conditions, including
pinguecula, pterygium or conjunctival
papilloma. As the lesion grows larger
and more elevated, it may begin to take
on an irregular shape. Characteristic
“feeder vessels” may be seen within and
surrounding the mass; these vessels
represent a rich intrinsic blood supply,
emanating from the adjacent conjunc-
tiva and/or episclera. Significant exten-
sion onto the corneal surface should be
viewed as highly suspicious for malig-
nancy. Another pathognomonic sign
of invasive squamous cell carcinoma is
the presence of leukoplakia—overlying,
placoid, white areas on the tumor sur-
face, secondary to hyperkeratosis.*

Patients with OSSN may present in
early stages with cosmetic concerns, or
may be entirely asymptomatic. Larger
lesions may interfere with lid function,
causing dry eye complaints and pos-
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Ocular surface squamous neoplasia of the conjunctiva.

sibly dellen formation on the adjacent
cornea. Advanced, invasive lesions may
compromise the episclera, sclera, cor-
nea or angle structures. Pain may be a
significant factor in later stages due to
associated keratitis, uveitis or secondary

glaucoma.5

Pathophysiology

Ocular surface squamous neopla-
sia, as the name implies, represents
abnormal, excessive growth of the con-
junctival tissue. Histologically, atypical
squamous cells replace the normal epi-
thelium, resulting in a loss of normal
cell maturation. Depending upon the
severity of the dysplasia, clinicians
may use the term CIN or carcinoma-
in-situ. After the dysplastic squamous
cells encroach beyond the borders of
the basement membrane, the lesion is
referred to as invasive squamous cell

carcinoma.l

The pathophysiology of OSSN is
believed to be multifactorial.2 While
a variety of potential etiologic factors
have been linked to the development
of squamous cell carcinoma, solar
ultraviolet radiation remains the most
signiﬁcant.é'8 HIV seropositivity also
appears to significantly increase the
risk of developing OSSN.23%10 T
Affica, rates of HIV infection as high
as 79% have been found in patients
diagnosed with these lesions.” Other
factors which have been associated with
the development of OSSN include the
human papilloma virus (HPV-16 and

-18, specifically), chronic inflammatory
diseases (e.g., atopic keratoconjunctivi-
tis) and exposure to arsenic or immu-
nosuppressive drugs.b>11-13

Management

Management of OSSN begins with
identification of clinically suspicious
conjunctival lesions. Any elevated mass
of the ocular surface that is not easily
identifiable as a benign entity should
warrant further evaluation, particularly
in at-risk individuals; this includes
older patients with a history of chronic
sun exposure as well as any individual
with known HIV infection. Several
non-invasive techniques can be per-
formed, such as impression cytology
or exfoliative cytology, in conjunction
with Papanicolaou and Giemsa stain-
ing."* In vivo confocal microscopy can
also help differentiate OSSN from
other benign and malignant lesions.®
However, only histopathologic evalu-
ation of tissue biopsy can conclusively
differentiate the three lesions in the
spectrum of OSSN.!

Management of biopsy-proven
lesions usually consists of surgical
excision, with wide margins (4-5mm)
to increase the chance of complete
removal. Advanced lesions in which
there is involvement of the cornea or
sclera may warrant deep lamellar kera-
tectomy or sclerectomy. In all cases, a
“no touch” technique is used to avoid
direct manipulation of the mass and
prevent tumor cell seeding.” Still, sur-



gical excision alone appears to yield an
unacceptably high recurrence rate.!®

Adjunctive cryotherapy applied to
the surrounding conjunctival tissue
helps to destroy the tumor’s micro-
circulation, and further improves the
surgical outcome.>1¢ Likewise, the
adjunctive use of topical antimetabo-
lites, including 5-fluorouracil (5-FU)
or mitomycin-C (MMC) appears to be
beneficial toward diminishing recur-
rence rates.>!”1® The topical immuno-
modulatory agent interferon o-2b has
proven to be equally effective in the
adjunctive management of non-inva-
sive OSSN as 5-FU and MMC.1819
Topical cyclosporine 0.05% (Restasis,
Allergan) in conjunction with MMC
following surgical excision seems to
further prevent tumor recurrence while
improving visual outcome. ¢

In those rare cases where intraocular
extension has occurred, surgical remov-
al of the globe (enucleation) or even
the entire orbital contents (exentera-
tion) may be required to preserve life.?

Clinical Pearls

* Clinicians must be suspicious of
any rapidly growing mass on the con-
junctival surface that fails to respond to
antibiotic or anti-inflammatory thera-
pies. Realize that two or more feeder
vessels, leukoplakia, changes or varia-
tions in color or a predilection toward
bleeding all constitute “red flags” for
malignancy.

* Those patients who undergo
non-surgical forms of treatment (e.g.,
chemotherapy or radiation therapy
alone) tend to have higher rates of
recurrence and greater complications.
Chemotherapeutic agents typically
induce a toxic keratoconjunctivitis,
while irradiation of OSSN lesions
poses a substantial risk for corneal
burns and radiation retinopathy.

* Photodynamic therapy with sys-
temically injected verteporfin has been
investigated as a potential management

option for those with invasive squa-
mous cell carcinoma of the conjuncti-
va.2122 Preliminary reports are positive;
however, additional research is required
to determine if this treatment modality
has long-term benefits.

* While most forms of OSSN carry
a good prognosis, metastasis is always a
possibility. Once a diagnosis has been
made, patients should be comanaged
with an experienced oncologist to be
certain that the cancer has not spread
to other organ systems. Since the liver
is the single most common site of
metastasis from ocular malignancies,
it is important to consider testing liver
enzymes in any patient with cancer of
the eye.
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CONJUNCTIVAL ABRASION
AND LACERATION

Signs and Symptoms

While corneal abrasions are among
the most common presenting problems
in the practice of primary eye care, con-
junctival lacerations are uncommon.!13
Conjunctival abrasions and lacerations
result secondary to mechanical rupture
of the continuity of the tissue.!!"3
Patients almost always present with a
history of external (sporting accident,
assault, fall, poke, automobile crash,
bungee cord injury) or self-induced
trauma (rubbing, contact lens insertion
or removal).

Symptoms include variable levels of
blepharospasm and discomfort depend-
ing upon where the conjunctival injury
has occurred, foreign body sensation,
tearing, photophobia in cases that trig-
ger substantial ocular inflammation
and lacrimation.’13 If a concurrent
uveitis is significant, the patient will
be symptomatic for pain upon ocular
movement.!13 Vision is typically only
affected when the sclera is breached.!
Signs include sectoral conjunctival
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Conjunctival laceration.

injection, subconjunctival hemorrhage
and a visible conjunctival defect with
retracted conjunctival edges and bare
sclera that stains with sodium fluores-
cein dye. 1113

Since both entities are the result
of inadvertent trauma, they have no
formal racial or gender predilection.
With that said, workplace injuries
affect males to a much greater degree,
especially those between the ages of 17
and 30.15°%

Common sources of superficial
household-associated eye injuries
include chemicals, housewares, storage
and organization paraphernalia and bed
and bath items.?’ The garage, bath-
room and laundry room are common
sites of household misfortune.?-?? Eye
injuries occurring outside the house
are usually associated with landscap-
ing activities and involve foreign debris
stirred up by wind or motorized equip-
ment.®? Eye injuries at work typically
involve manufacturing or construc-
tion.!®18 Most superficial eye injuries
both in the home and at work occur
in the absence of proper eye protec-
tion.?!"23 The sporting activities com-
monly related to superficial eye injuries
include boxing, hockey and racquet
sports (tennis, racquetball, squash).!”

Pathophysiology

The conjunctiva is an exposed
mucous membrane covering the globe
and the inner surface of the eyelid.
The palpebral portion of the conjunc-
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tiva is tightly adherent to the eyelid.?*
The bulbar portion is loosely adherent
so that the globe has mobility. The
conjunctiva is reflected upon itself so
that it has the ability to stretch with
ocular excursion.?* The conjunctiva is
composed of nonkeratinized stratified
squamous epithelium overlying stro-
mal tissue.* Because the conjunctiva
is far less innervated than the cornea,
conjunctival abrasions and lacerations
are less symptomatic than corneal
abrasions of the same severity. Given
its position, the bulbar conjunctiva
has the greatest chance of sustaining
injury. 2427

In a conjunctival abrasion, the
surface epithelial cells are physically
“rubbed oft.” In a conjunctival lacera-
tion, the tissue will stretch and wrinkle
to its physical capacity, beyond which
a full-thickness section of tissue will be
torn out to reveal bare sclera beneath.
In these cases, the trauma itself acts as
an antigen and sets off an inflammato-
ry cascade resulting in vasodilation and
edema of the involved and surrounding

tissues.2428:29

Management
Treatment for conjunctival lacera-

tion and/or abrasion begins with his-
tory. The time, place and activity sur-

rounding the injury should be recorded.

Visual acuity (VA) should be recorded
before any procedures or drops are
given. If the blepharospasm is suffi-
ciently intense, a drop of topical anes-
thetic can be administered to lessen it.
The eye examination should proceed in
a logical fashion from external adenexa
to fundus. The eyelids should be evert-
ed and fornicies scrutinized for foreign
material. Fluorescein dye (preferably
without anesthetic) should be instilled
to assist in identifying defects.

The lesion should be photographed,
if possible, and measured using the
height and width of the biomicroscope
beam. The Seidel test (painting of the

wound with fluorescein dye observ-
ing for aqueous leakage) should be
performed if a full-thickness corneal or
globe perforation is suspected.3’ The
lesion should be cleaned. The anterior
chamber should be observed for any
evidence of inflammation. Topical anes-
thesia will permit the clinician to use
a forceps or moistened cotton-tipped
applicators to manipulate the ragged
areas of conjunctiva back into position.
Bleeding can be arrested with direct
pressure. A dilated examination should
be completed (either at time of initial
evaluation or at follow-up) to rule out
any posterior effects from the trauma.

If the eye is not to be patched, treat-
ment includes topical antibiotics QID,
topical cycloplegia applied in the office
or prescribed QD-BID depending
upon the severity of the injury and may
include topical nonsteroidal anti-inflam-
matory medication QD-QID for local
analgesia.’134 Topical antibiotic oint-
ments can be used for increased contact
time and extra lesional cushioning but
are often not tolerated well, as they blur
vision. Topical steroids have the poten-
tial to retard healing and in the setting
of trauma, may be postponed until ini-
tial tissue knitting takes place.®

Topical antibiotic/steroid combi-
nation drops and/or ointments are a
reasonable alternative in the event it
is determined that inflaimmation must
be addressed on the day of the injury.
Another benefit of combination medi-
cations is that they simplify the regi-
men. The smallest lacerations (<1cm)
will heal within a week without special
attention. Larger lacerations, after
appositional placement of the tissue
edges, can be remediated with antibi-
otic ointment and pressure patching
for 24 hours. Repair with either sutures
or tissue glue are reserved for only the
largest lesions (>2cm).3

Bed rest, limited activity, cold com-
presses, artificial tear drops and over-
the-counter analgesics such as acet-



aminophen or ibuprofen can be used to
relieve acute pain. Acetaminophen can
be recommended in cases where there is
bleeding as it does not encourage anti-
platelet effects.

Clinical Pearls

* Conjunctival lacerations are minor
problems that typically resolve with
minimal intervention, yet patients often
present with great anxiety. The eye
is very red and often hemorrhaging,
which may be cause for great concern
on the patient’s part, even though there
is little pain or other symptoms. While
it’s important to rule out a penetrat-
ing injury, you can safely reassure most
patients that they have a simple “cut”
on their eye, and that it will heal in a
few days.

* While internal inflammation is
typically minimal in these cases, any
trauma with sufficient force so as to
be capable of producing an abraded or
lacerated conjunctiva deserves the con-
sideration for cycloplegia.
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LIMBAL DERMOID
Signs and Symptoms

Limbal dermoids, also known as
epibulbar or conjunctival dermoids, are
generally seen as well-circumscribed
oval mass lesions of the ocular surface.
They may be unilateral or bilateral,
arising from the bulbar conjunctiva and
often encroaching across the limbus
onto the corneal surface. A predilection
for the inferotemporal limbus has been
noted.! Dermoids are firm but “fleshy”
in nature and their color may range
from white to gray to pinkish yellow
to brown, depending upon the specific
tissue within the tumor mass. Often,
blood vessels and/or hair follicles may
be seen within or protruding from the
dermoid.

Patients are typically quite young,
with the majority of lesions diagnosed
before puberty.? Dermoids are con-
genital in nature, but enlarge over
time; hence, the lesion may not be
given much regard until the individual
reaches adolescence.>* Smaller lesions
are usually asymptomatic, but larger
dermoids may cause discomfort in the
form of dry eye symptoms, conjunctival
irritation, or incomplete lid closure (i.e.,
lagophthalmos).

Visual acuity may also be impacted
by larger dermoids, since these lesions
can contribute to the development of
astigmatism or proceed to encroach

Pigmented limbal dermoid.
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onto the visual axis. Amblyopia
remains a distinct possibility in such

Can)S.4

Pathophysiology

Dermoids are a form of choristoma,
a benign, congenital tumor composed
of tissue cells atypical to the organ in
which they are found. Limbal dermoids
consist of thick collagenous tissue and
may also contain elements of skin, fat,
gland, muscle, nerve, blood vessels, hair
or bone. Even brain tissue has been
found upon histologic analysis of some
dermoids.’ The surface generally con-
sists of simple corneal or conjunctival
epithelium.

Dermoids may represent an isolated
finding, or may be seen in conjunc-
tion with other ocular disorders such
as scleral and/or corneal staphylomas,
aniridia, congenital aphakia, cataract
and microphthalmia. Dermoids are also
sometimes associated with systemic
abnormalities, including craniofacial
abnormalities (e.g., Goldenhar-Gorlin
syndrome, Franceschetti syndrome),
nevus flammeus and neurofibromato-
sis.1® However, most limbal dermoids
represent sporadic occurrences, and are
not caused by known exposure to tox-
ins or mechanical irritants.

An anatomical grading scale for lim-
bal dermoids was proposed by Mann
over a half-century ago, and is still used
today.” Grade I dermoids are recog-
nized as superficial lesions measuring
less than 5mm, and localized to the
limbus. Grade II limbal dermoids are
larger lesions covering most of the cor-
nea and extending deep into the stro-
ma, down to the level of Descemet’s
membrane without involving it. Grade
IIT limbal dermoids, the least com-
mon of all the presenting dermoids, are
large lesions covering the entire cornea
and extending through the histological
structures between the anterior surface
of the eyeball and the pigmented epi-
thelium of the iris.
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Management

The preferred management of a lim-
bal dermoid depends upon the extent of
the lesion (i.e., Grade I, II or III) as well
as the disposition of the patient. Small,
asymptomatic grade I limbal dermoids
can simply be left alone, since there is
no likelihood of malignant transforma-
tion. Mild irritation can be managed
with ocular lubricants or even a short
course of topical corticosteroids (e.g.,
loteprednol etabonate 0.5% QID for
3-7 days), should there be recogniz-
able signs of inflammation. Epilation of
exposed hair follicles within the lesion
may also help palliate the patient.

Surgical intervention is warranted
in Grade I limbal dermoids when
complications exist: chronic eye rub-
bing due to irritation and recurrent
conjunctivitis; deprivational amblyopia
unresponsive to management; pro-
gressive dellen, with corneal surface
decompensation; growth and encroach-
ment into the pupillary area or optical
zone; unacceptable cosmesis; induction
of irregular astigmatism; or inadequate
lid closure.®? Surgery is universally
indicated for all Grade II and III lim-
bal dermoids.

Generally, the surgical procedure of
choice is superficial sclerokeratectomy
with excisional biopsy. When deeper
excisions need to be performed, lamel-
lar keratoscleroplasty has been shown
to be safe and effective.® The successful
adjunctive use of amniotic membrane
and pericardial graft tissue with this
surgery has also been reported.”!

Clinical Pearls

* Limbal dermoids do not appear
to show any specific predilections with
regard to sex or race. The appearance
may vary depending upon the patient’s
skin pigmentation, since melanosis oculi
can certainly influence the dermoid’s
coloration.

* Young patients with limbal der-
moids encroaching upon the visual axis

are at risk for the development of depri-
vation or meridional amblyopia. Specific
testing, including potential acuity
measurement or interferometry, should
be performed on those youngsters with
dermoids who also demonstrate reduced
visual acuity. The finding of associated
amblyopia is an absolute indication for
excision of the lesion, followed by a sub-
sequent course of vision therapy.

* The most notable systemic condi-
tion seen in association with limbal
dermoids is Goldenhar syndrome, a
craniofacial disorder that also presents
with characteristic preauricular skin
tags and associated hearing loss. In
addition, these patients may show
underdeveloped facial muscles, malfor-
mation of the mouth or ears, spinal or
cervical vertebrae problems, cleft lip/
palate, renal and/or cardiac disorders,
and learning disabilities.!!

Families of pediatric patients with
limbal dermoids should be alerted to
the possibility of Goldenhar syndrome,

and referred for appropriate testing.
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PYOGENIC GRANULOMA

Signs and Symptoms

Pyogenic granulomas typically pres-
ent as solitary, rapidly evolving papules
or nodules on the skin of the face or
lips, or the mucosal surfaces of the eyes
or mouth.! Other areas of the body
may be affected as well.'"> The lesions
are soft in texture, usually smooth-
surfaced, red to purple in coloration
and may be pedunculated (i.e., stalked)
in some instances.*

Patients may report various levels of
discomfort, as well as a tendency for
bleeding to occur with even the slight-
est manipulation.® Often, the primary
reason for presentation is a cosmetic
concern.’ Patients with pyogenic
granuloma may be of any age, but
children and young adults appear to be
affected more frequently.” Similarly,
there is no gender predilection overall,
but pyogenic granulomas of the oral
cavity do seem to be more common in
women,; in addition, there is a higher
incidence of these lesions during preg-
nancy.®

Ocular pyogenic granuloma may be
seen to affect the adnexa, the eyelids
and the bulbar or palpebral conjuncti-
va. In rare instances, the cornea may be
impacted, though involvement seems
to be limited to those layers anterior
to Bowman’s membrane, sparing the
stroma.”% A number of cases have
been found to occur in conjunction
with punctal occlusion therapy, usually
(but not always) involving intracana-
licular plugs.'12

Common ocular complaints associ-
ated with pyogenic granuloma may
include tearing, foreign body sensation
or interrupted eyelid closure depending
upon the location of the growth. Visual
acuity is only affected if the lesion
interrupts the visual axis or induces a
keratopathy secondary to incomplete
tear film spreading.



Two presentations of pyogenic granuloma of the bulbar conjunctiva.

Pathophysiology

The term “pyogenic granuloma” is a
classic misnomer: these lesions are nei-
ther pyogenic (i.e., pus-producing) nor
granulomatous (i.e., consisting of fibro-
blasts and macrophages surrounded by
lymphocytes).*>713 In fact, pyogenic
granulomas actually represent poly-
poidal vascular proliferations, and are
sometimes referred to in the literature
as lobular capillary hemangiomas.>1
In addition to capillary proliferation,
the lesions are accompanied by inflam-
matory cells in a myxoid stroma.!3
Although the precise etiology of
pyogenic granuloma is undetermined,
these lesions often appear to follow
episodes of trauma, surgery or chronic
irritation.’31> Hormonal influences,
microorganisms (e.g., Staphylococci,
Bartonella, viral particles), arteriove-
nous malformations and cytogenetic
abnormalities have also been impli-

cated.15:15-18

Management

The initial step in the appropriate
management of pyogenic granuloma
involves ruling out other tumors and
mass lesions. When the eyelids are
involved, one must consider such
entities as chalazia, internal hordeola,
squamous cell carcinoma and sebaceous
cell carcinoma in the differential. Once
a definitive diagnosis has been made,
a conservative attempt to regress tis-
sue proliferation can be attempted by
removing the inciting factor and pre-

scribing topical corticosteroid prepara-
tions.!? Should these measures fail, or
if the lesion is of substantial size and is
compromising function of the involved
tissues, medical and/or surgical inter-
vention is warranted.

Surgical options may include such
techniques as excision, curettage,
shave and cautery, or combinations
thereof." Other techniques that have
been used successfully—whether alone
or adjunctively to surgical interven-
tion—include cryotherapy, electrodessi-
cation, cauterization with silver nitrate,
microembolization, sclerotherapy (i.e.,
the injection of a vascular sclerosing
agent into the lesion, such as tetradecyl
sulfate), imiquimod cream and laser
therapy.!*?> Various forms of laser
have been employed in treating these
lesions, including CO, laser, Nd:YAG
laser, pulsed dye laser and even diode
laser.42028 T aser therapy offers excel-
lent tolerability, few adverse effects and
low recurrence rates.

Despite the many options, surgery
remains the preferred technique for
most pyogenic granulomas today. A
meta-analysis of interventional studies
dating from 1956 to 2009 concluded
that surgical excision offers on average
the lowest rates of recurrence, the least
number of treatment sessions, and the
best opportunity to retain the lesion
in its entirety for pathologic examina-
tion.* Those lesions that do not lend
themselves to surgery because of size,
number, location or disposition of the

patient may be treated by other means;
of the remaining modalities, cryo-

therapy with liquid nitrogen carries the

lowest overall recurrence rate.!

Clinical Pearls

* Pyogenic granulomas are consid-
ered to be among the most common
acquired vascular growths of the eye-
lids.?

* Pyogenic granulomas have also
been reported to arise within con-
genital capillary malformations such as
port-wine stain; however, in these cases

they usually present following cosmetic

laser treatments.30

* Pyogenic granuloma develop-
ment associated with punctal plugs are
believed to be related to poorly fitted

or poorly designed implants that create

undue irritation.1>13

* Pyogenic granulomas are not
malignant, and have virtually no pro-
pensity for malignant conversion; how-
ever, they must always be differentiated

from malignant lesions that may present

with a similar appearance.®
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OCULAR CICATRICIAL
PEMPHIGOID

Signs and Symptoms
Mucous membrane pemphigoid is

a heterogeneous group of autoimmune
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diseases.! 10 It affects primarily the
mucous membranes of both the oral and
ocular tissues. While disease affecting
the oral mucosa tend to have a benign
outcome, the ocular disease can demon-
strate resistance to treatment with poten-
tial scarring and blindness.'"1 When the
lesions are restricted to the conjunctiva,
the term ocular cicatricial pemphigoid
(OCP) is used.?

The risk of the development of ocular
disease among patients who present at
first with only oral mucous membrane
pemphigoid is estimated at 15%-20%
over five years.®

Signs include unilateral or bilateral
recurrent conjunctival inflammation,
chronic blepharitis, filamentary keratitis,
non-healing corneal defects, raised intra-
ocular pressure (IOP) with evidence of
secondary open angle glaucoma, chronic
subepithelial fibrosis of the eyelid which
when left untreated may lead to fornix
shortening, symblepharon formation,
subsequent trichiasis and eventually
entropion.l'ls

Cicatrization of the plica is consid-
ered a pathognomonic sign early in the
disease.? Even in the absence of con-
junctival inflammation, ankyloblepharon
(adhesion of the ciliary margins of the
upper and lower lids together) has been
documented to form. The process can
present differently with a varied course
ranging from low-level chronic disease
with a build up to more advanced stages
with acute symptoms. Some cases are
missed because they present with the
nondescript signs of periodic conjunc-
tival inflammation and minimal symp-
toms.!? The process is finally discovered
when the more severe, chronic signs
become visible. In cases exhibiting asym-
metric presentation, the fellow eye typi-
cally begins to manifest signs within two
years of the first.3

Patients with the condition often
present with a variable list of ongoing
symptoms ranging from ocular dryness
and foreign body sensation to frank pain,

photophobia, lacrimation, conjunctival
blistering and vision loss.* As the disease
progresses, limbal stem cell deficiency,
tear deficiency and lid malposition has
the potential to produce total kerati-
nization of the ocular surface.1"1% The
condition is rare in children an has an
estimated incidence of one in 12,000 to
one in 60,000 in adults over the age of
65.3° Unfortunately, this grossly under-
estimates the scope because cases are
typically not reported until the disease
has entered its later stages.>® OCP has
a preponderance for women at a rate of
3:1.36 There is no racial predilection.!"?

Pathophysiology

Ocular cicatricial pemphigoid is an
autoimmune disease characterized by
mucous membrane fibrosis and skin
changes with resulting scarring.!? Its
pathogenic mechanisms are not com-
pletely understood.!® Theories suggest
that anti-basement membrane antibod-
ies lead to subepithelial blistering and
the formation of granulation tissue with
inflammatory infiltrate depositing in
the substantia propria layer at the der-
mal-epidermal junction of the affected
region.'? Eosinophils and increased col-
lagen type I and III along with human
leukocyte antigens HLA-DR2, HLA-
DR4 and DQw?7 have been identified
as conferring increased susceptibility.!

In the combination form (oral and
ocular), lesions frequently develop in the
oral cavity, followed by lesions in the
conjunctiva, nasopharynx, the anogenital
region, skin, larynx and esophagus.!?

The Foster staging system has been
used in the literature to define the
advancement of the disease.

Foster Stage 1: OCP displays chron-
ic conjunctivitis with a characteristic
subepithelial fibrosis.

Foster Stage 2: In this stage, noted
subepithelial fibrosis has progressed and
contracts to create shortening of the
inferior fornix; this stage of the disease
can be further subdivided according to



the percentage of forniceal shortening.

Foster Stage 3: Symblephara form in
the inferior fornix inducing more fornix
shortening.

Foster Stage 4: Labeled end-stage
OCP demonstrates debilitating ocular
surface keratinization with complete
absence of any inferior fornix and the
initiation of processes that will result
in corneal vascularization. While the
inferior fornix is affected earlier in the
disease than the superior, ultimately
no aspect of the conjunctival surface is
spared.>®

The pathophysiology related to the
secondary open-angle glaucoma seen in
patients with OCT may have multiple
mechanisms.>®11-15 Patients with the
combination of OCP and glaucoma
typically present with a long history of
raised intraocular pressure as well as a
difficult battle with disease stabiliza-
tion 3611-15

The elevated IOP condition is
theorized to develop from, among
other things, response to the systemic
anti-inflammatory therapy (steroids),
impaired outflow of aqueous humor
created by chronic high-grade con-
junctival inflammation and the anterior
chamber congestion that accompanies
it, a genetic susceptibility to glaucoma,
and conjunctival cicatrization inducing
alterations in aqueous outflow.!?

The diagnosis of OCP requires
direct immunofluorescence microscopy
to demonstrate a linear deposition
of immunoglobulin (Ig)G or IgA or
complement component 3 (C3) at the
epithelial basement membrane junction
of a conjunctival biopsy.> Although the
target antigens vary, subsets of patients
affected exclusively by oral and ocular
mucosal diseases have autoantibod-
ies that target 0-6 and (-4 integrins,
respectively.! Other useful diagnostic
findings include the presence of tumor
necrosis factor-a., autoantibodies against
type XVII and VII collagen, laminin 5

and 6, alpha 6 beta 4 integrin.1"41¢

Management

Since OCP primarily destroys the
support systems for the ocular surface,
the priority must be lid, tear film and
conjunctival preservation and protec-
tion. As the disease is a manifestation
of autoimmune disease, concurrent
systemic anti-inflammatory and immu-
nomodulatory management with the
internist and rhematologist is manda-
tory, 111141624

Ocular management consists of
copious artificial lubrication in combi-
nation with topical anti-inflammatory
agents.?1?* Cyclosporine BID in con-
cert with topical steroids (predniso-
lone acetate or prednisolone sodium
phosphate, difluprednate) QID can be
used to decrease symptoms and surface
inflammation, slowing or arresting scar
development.?!23

Topical non-steroidal anti-inflam-
matory medications BID-QID can
also be used. Recently, other topically
applied calcineurin inhibitors, namely
tacrolimus and pimecrolimus have
shown benefit.?? Punctal plugs can be
installed to increase the lacrimal lake.?3
Filamentary keratopathy can be man-
aged by removing the corneal filaments
with a forceps or by bandaging them
with a soft hydrogel contact lens.?®

Corneal defects can be prophylaxed
with topical antibiotics until they heal.
Persistent corneal defects can be man-
aged with rigid gas permeable, soft
hydrogel or scleral contact lenses.?0%’
Scleral lenses are often underused
because of inexperience.

The benefits of these larger-diam-
eter devices include the creation of a
substantial precorneal tear reservoir
improving and maintaining corneal
hydration while simultaneously provid-
ing complete coverage and protection
of the corneal surface from external
environmental stress and the iatrogenic
effects of the lid margins and lashes.?®?
Contact lenses relieve pain, prevent
exposure and enhance the surface

Ocular cicatricial pemphigoid. (Courtesy of TSi/
Paul Karpecki, OD.

chemistry improving epithelial heal-
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Systemic immunomodulatory
therapy is the treatment of choice for
controlling disease activity and limit-
ing progression, given the systemic
nature of the disease and the poor
efficacy of current local or topical thera-
pies.}2230-32 The management should
be accomplished using a multidisci-
plinary approach.!” Systemic cyclophos-
phamide with short-term adjunctive
high-dose prednisone is the preferred
treatment for severe and/or rapidly pro-
gressing OCP.1%0 Data suggests that
cyclophosphamide provides an effective
bridge to lowering the dose of systemic
corticosteroids (10mg prednisone or
less).30 Oral low-dose weekly metho-
trexate is another useful first-line treat-
ment for mild-to-moderate OCP.17 In
many instances, disease remission can
be induced with well-tolerated thera-
py-171824 This aspect of therapy is best
directed by a rheumatologist.

Ocular cicatricial pemphigoid can
also be treated with cytoxan (a synthetic
antineoplastic agent), dapsone (a sulfa
antibacterial), minocycline, etanercept
and azathioprine (an immunosuppres-
sive agent).>? Etanercept is a recombi-
nant human dimeric fusion protein that
acts as a competitive inhibitor of TNF-
alpha. Pentoxifylline added to doses of
pulsed steroid and cyclophosphamide
therapy is an alternative, effective and
economical method of controlling OCP
through reduction of TNF-a levels.!6:32
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Mycophenolate mofetil (MMF)
is a potent immunomodulatory drug
that inhibits the function of T- and
B-lymphocytes.? MMF can be used
alone or in combination with other
immunomodulatory drugs for moderate
to severe cases of uveitis, scleritis and
ocular cicatricial pemphigoid.?’

Recent developments on mucous
membrane pemphigoid medical therapy
include the additions of daclizumab
(monoclonal antibody agent), intra-
venous immunoglobulin therapy and
methotrexate (antimetabolite/antifolate
agent).10:33

Surgical therapies include keratolim-
bal allografts and amniotic membrane
transplantation with or without pene-
trating keratoplasty.*** Amniotic mem-
brane transplantation, in the setting
of pre- and post-immunosuppressive
therapy is very useful for reconstruc-
tion of the conjunctival fornices.*3*
Keratoprosthesis can be used in cases
where the ocular surface is beyond
repair or reconstruction.®

Finally, ophthalmic plastic surgery
is essential for the management of
lid malposition and corneal exposure.
Corneal and ocular surface reconstruc-
tive surgery may be required in the
most advanced stages. All surgery must
be integrated with ocular surface treat-
ment and immunosuppressive treatment
to avoid disease exacerbations.

Clinical Pearls

* Patients with OCP and disrupted
lid/globe relationships become suscep-
tible to microbial colonization from
normal eyelid flora. Combination anti-
infective and anti-inflammatory thera-
pies are necessity for success.

* Severe dry eye is a late finding in
ocular cicatricial pemphigoid. The dis-
ease induces conjunctival scarring that
obstructs the meibomian gland ducts
and lacrimal gland ducts, creating defi-
ciencies in both the lipid and aqueous
components of tears.
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Goblet cell loss reduces the mucus
component of the tear film, retarding the
tears’ ability to maintain surface contact.
Without appropriate mitigation of all
issues, the ocular surface will become
permanently disfigured and functionally
compromised.

* Other processes have the ability to
produce cicatricial conjunctival changes,
including mechanical trauma, chemical
injury, ligneous conjunctivitis, adno-
viral conjunctivitis, Steven’s-Johnson
syndrome, Wegener’s granulomato-
sis, chlamydia infection, sarcoidosis,
Sjégren’s syndrome, systemic lupus
erythematosus, conjunctival cancers and
drug-induced exposure to epinephrine
and pilocarpine. Each of these condi-
tions must be considered in the differ-
ential diagnosis.
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CORNEAL FOREIGN BODY

Signs and Symptoms

Typically, corneal foreign body
injuries present as an emergency fol-
lowing acute injury, making them a
common urgent clinical entity of oph-
thalmic practice."1? Patients present
with acute pain, photophobia, pain
upon extraocular muscle movement
and blinking, lacrimation, blepharo-
spasm, foreign body sensation, vari-
ably blurry vision (depending upon
the location of the particle) and a his-
tory of having something “go in their
eye.”1? In rare cases, the patient may
be asymptomatic.

Biomicroscopic examination often
reveals diffuse corneal edema and
epithelial disruption. In severe cases,
when edema is excessive, folds in
Descemet’s membrane may be present.
Circumlimbal injection with a greater
density of conjunctival erythema adja-
cent to the site of injury is common
if the injury induces anterior uveitis.
Cobalt blue light inspection, with the
instillation of sodium fluorescein dye,
will illuminate the damaged cornea.?®

There is no gender predilection
specifically; however, the majority of
affected individuals are young, typically
under age 20 and male.'>™> Workshop
equipment, tools, the activity of con-
struction and motorized lawn equip-
ment are all notable sources of ocular
injury.12141617 Tnorganic foreign
bodies (plastic, glass) tend to be bet-
ter tolerated than organic material
(wood).?

Pathophysiology

The cornea has five distinct layers:
the corneal epithelium, Bowman’s
membrane (a whirling structure
designed to prevent penetrating
injuries), the organized 250 lamellar
sheet stroma, Descemet’s membrane

and the metabolic endothelium.!?-24
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High-magnification view of metallic corneal foreign body.

There are two categories in which
corneal foreign bodies may injure
the cornea: superficial (not involving
Bowman’s membrane) and deep (pen-
etrating Bowman’s but not rupturing
Descemet’s membrane). Corneal for-
eign bodies typically enter the epithe-
lium but are prevented from penetrat-
ing deep into the tissue by Bowman’s
membrane.?? Foreign objects piercing
Bowman’s membrane will typically
leave a permanent scar.'>16

The cornea has remarkable healing
properties. The epithelium adjacent to
any insult expands in size to fill in the
defect, usually within 24-48 hours.!®
Below the epithelium, there is no
mechanism for cellular replacement.
Here, cells enlarge (polymegathism),
change shape (pleomorphism) or
move over.24

Lesions that are purely epithelial
often heal quickly and completely
without scarring. Unfortunately, if
there is any collateral destruction of
limbal stem cells, superficial corneal
injuries may develop into recurrent
epithelial ulcerations, chronic stromal
ulcers with deep stromal vasculariza-
tion, or develop conjunctival over-

lap.?>%7 Corneal avascularity is mod-
erated by anti-angiogenic factors.2%%”
These factors counterbalance pro-
angiogenic/lymphangiogenic factors
that are constantly available, becoming
upregulated during wound healing.?”
Angiogenic proteins (vascular endo-
thelial growth factor and basic fibro-
blast growth factor) and angiogenesis
regulatory proteins, along with matrix
metalloproteinases and lymphangio-
genic regulatory proteins, all play vital
roles during corneal wound healing.?’
All corneal injuries induce an
inflammatory reaction that exerts
trophic influences in the corneal epi-
thelium, damaging sensory nerves.?
Alterations in normal healing disrupts
the integrity and function of the tissue
with undesirable consequences, rang-
ing from inability to wet with resul-
tant loss of transparency to infectious

ulceration and perforation.?®

Management

Treatment of an injury due to
corneal foreign body begins with
a problem-oriented history. Since
patients are often in distress, the
process should be streamlined and



succinct. The time, place and activ-
ity surrounding the injury should be
recorded. Visual acuity (VA) should
be recorded, if possible, before any
procedures or drops are given. If the
blepharospasm and photophobia are
sufficiently intense, one drop of topi-
cal anesthetic can be administered to
allow for VA measurement.

The examination should include
pupil testing and an external evalua-
tion of the adnexa and then proceed
to biomicroscopy. The eyelids should
be everted and fornicies scrutinized
to rule out the presence of hidden
foreign material. Fluorescein dye
(preferably without anesthetic) should
be instilled to assist in identifying
corneal defects and locating potential
debris. The Seidel test (painting of
the wound with fluorescein dye and
observing for aqueous leakage) should
be performed if a full-thickness cor-
nea/globe perforation is suspected or
the foreign material hit the eye at high
speed.

Any injury should be documented
for size, shape, location and depth.
Corneal abrasions should be cleaned
and scrutinized for foreign mat-
ter. The anterior chamber should be
evaluated for uveitis. A dilated exami-
nation should be completed (either at
time of initial evaluation or soon at
follow-up) to rule out any posterior
effects from the trauma and rule out
penetrating foreign body.

Corneal foreign bodies can be
removed using stream lavage with
sterile saline, forceps, a cotton-tipped
applicator, or a foreign body spud or
a loop. However, among the most
popular instruments is a hypodermic
needle mounted on a syringe.??33
This method affords several advan-
tages: sterility, reach, control over the
size of the probe (23- to 30-gauge
typically), sharpness for mild excava-
tion, availability, inexpensive cost and
ease of use.

Metallic corneal foreign body and associated
redness of the conjunctiva.

Generally, the procedure is accom-
plished following the administra-
tion of one or two drops of a topical
anesthetic such as proparacaine.3?33
If the patient is unable to maintain
eyelid opening, a lid speculum may be
required. The patient should maintain
a gaze that affords the clinician the
best lateral approach to the entrapped
particle. If the corneal foreign body is
a “corneal splinter,” the best approach
may be with a forceps; however, the
technique for reaching the foreign
body is still safe and sound.

In the event the foreign body is
metallic and has oxidized, the resul-
tant ‘rust ring’ should be removed at
the time of the foreign body, as long
as it is determined to be safe from
enlarging the potential scar zone.
Some clinicians prefer the use of a
motorized burr (Alger brush) to lift
superficial rust rings; however, often
these devices inadvertently enlarge the
region of corneal abrasion around the
residual crater and, in some cases, can
penetrate a weakened cornea. If the
risk-to-benefit ratio for rust removal
is significant, the rust can be left to
advance to the surface during the
healing process where it can be more
easily removed later.3* Rust-ring infil-
trate does not serve as an indicator of
corneal infection.

The treatment for the residual
superficial corneal injury is universal.
Pain can be mitigated using cyclople-

gia (atropine 1% QD-TID, for the

worst and homatropine 5%, in the
office, for the mildest), and topi-
cal non-steroidal anti-inflammatory
medications BID-QID. Infection
can be prevented using topical anti-
biotics.36-*0 Bed rest, inactivity, cold
compresses, artificial tear drops and
over-the-counter analgesics (acet-
aminophen or ibuprofen) can be used
to relieve acute pain. In cases where
pain is severe or the abrasion exten-
sive, a thin, low-water-content ban-
dage contact lens can be applied.3843
Pressure patching is not contraindicat-
ed, although it is no longer considered
standard-of-care.38-43

Patients should be reevaluated every
24-48 hours until the injury dem-
onstrates a restored epithelium.3”%
Topical lubricants and antibiotic oint-
ment at bedtime can provide analgesia
and cushioning to the lesion during
the reparative process. Topical steroids
can be added after the initial heal-
ing has taken place to prevent sub-
epithelial infiltration and to mitigate
inflammation. An alternative approach
involves a fixed topical antibiotic/ste-
roidal combination preparation where
appropriate.

Clinical Pearls

* A peaked pupil, full-thickness
corneal defect, focal lenticular opac-
ity or disproportionate inflammation
(hypopyon) may be indicative of a
penetrating injury.

* High-speed particles that are hot
have the potential to enter the cornea
and produce self-sealing wounds.
Here, particles may enter the interior
areas of the eye without producing a
Seidel sign.

* In cases where necrotic, loose
epithelium impairs healing, a cotton-
tipped applicator saturated with
anesthetic may be used to debride the
loose or excessive tissue.

* When significant uveitis is pres-
ent or if subepitheial infiltration
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occurs during the reparative process,
topical steroids may be required.

* Rapid, aggressive subepithe-
lial infiltration, increased pain and
increased injection in the setting of
an epithelial break may be a sign
of infection. Lesions such as these
should be considered vision threaten-
ing, warranting immediate treatment
with a fourth-generation fluoroquino-
lone antibiotic (if one is not already
employed).
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BAND KERATOPATHY

Signs and Symptoms

Band keratopathy can afflict any
patient regardless of age, sex or race.
Early in the course of the disease,
individuals tend to be asymptomatic.
Glare, photophobia, foreign body
sensation, ocular surface dryness and
surface erosions gradually develop over
time, and may evolve so as to cause
significant pain. At this stage, patients
are often visually symptomatic with
acuity reduction, possibly to a level
of 20/400 or worse. Fortunately, the
majority of patients will maintain acu-

ity in the 20/40 to 20/200 range.!

Band keratopathy.

On biomicroscopic evaluation,
patients with band keratopathy display
a dense, opaque white accumulation
of calcific material in the superficial
cornea, usually within the interpalpe-
bral zone.? The appearance has been
described as that of frosted, ground



glass. Typically, the band begins in the
limbal region and progresses centrally
from both the nasal and temporal
periphery; as such, the calcific material
appears most dense near the limbus.
Initially, there will be a sharp demarca-
tion with a small band of normal cor-
nea separating the peripheral edge of
the keratopathy from the limbus.?

The key diagnostic feature is the
presence of areas where clear cornea
shows through the calcific opalescence.
This has been described as a “Swiss
cheese” appearance, and represents
areas where corneal nerves penetrate
Bowman’s membrane.12

The majority of cases of band kera-
topathy are idiopathic.! However,
there are also a great number of
underlying conditions, both systemic
and ocular, which can contribute to
the development of band keratopa-
thy. Systemically induced band kera-
topathy tends to be bilateral, whereas
ocularly-induced or idiopathic forms
are typically unilateral.! Often, there is
a history of chronic, recurrent anterior
uveitis, corneal ulceration, corneal burn
or other ocular inflammatory disease.’
The presence of uveitis and band kera-
topathy concurrently ina young person
is highly indicative of juvenile idio-
pathic arthritis (JTA).1?4 Systemic
conditions that cause increased blood
calcium levels can also lead to the
development of band keratopathy.
Thus, there is often a history of hyper-
parathyroidism in these patients.!0-12

Other systemic conditions associ-
ated with band keratopathy develop-
ment include renal failure, gout and
sarcoidosis.'®13-15 Other ocular condi-
tions that have been seen in association
with band keratopathy include chronic
glaucoma and use of older glaucoma
medications (e.g., pilocarpine), intersti-
tial keratitis, dry eye, corneal exposure
and intraocular silicone oil tampon-
ade 271617 Chronic corneal edema is a
common cause of band keratopathy.!

In addition, there is a recognized
hereditary component and a form of
the disease known as familial band

keratopathy.!$19

Pathophysiology

Band keratopathy represents a depo-
sition of calcium salts into the anterior
corneal stroma and Bowman’s layer.
The precise mechanism appears to be
multifactorial, but chronic inflaimma-
tion and a modification of the ocular
surface pH almost certainly play a
role. Evaporation of tears increases the
tonicity/osmolarity of the tear film,
allowing for the potential of ionic salt
precipitation.?’ Elevated serum cal-
cium or phosphate can enhance this
activity, as can increased alkalinity of
the tear film (as seen in chronic dry
eye states).

Interestingly, this type of tissue pH
shift can also be seen in chronically
inflamed eyes. Ultimately, the changes
induce degeneration and abnormal
cellular metabolism within the cornea,
leading to the pathological changes
in band keratopathy.?!?? Histological
evaluation shows elevated peaks of cal-
cium and phosphorus within the area
of granular deposits, as well as dense
material consistent with extracellular
calcospherites.?!

Hypercalcemia from systemic
hyperparathyroidism is a com-
mon cause of band keratopathy.10-12
Hyperparathyroidism results from
excessive production of parathormone,
usually due to parathyroid adenoma,
but also from ectopic parathormone
production related to pulmonary or
renal cancer.?® Band keratopathy is
also frequently found in association
with JIA, presumably due to the chro-
nicity of anterior uveitis in this condi-

tion.*?

Management
All patients with band keratopathy
should be evaluated for abnormal cal-

cium metabolism. Referral to an endo-
crinologist for evaluation and parathy-
roid function testing is indicated. If
the patient is of younger age, or par-
ticularly if there is concurrent cataract
and uveitis, referral to a rheumatologist
to evaluate for JIA is appropriate. It
should be remembered that malignant
disease can also cause abnormal cal-
cium metabolism. Cases demonstrating
unusual laboratory findings may merit
evaluation by an oncologist.

Initially, band keratopathy should be
managed with topical lubricants, par-
ticularly if tear dysfunction is evident.
Eventually, however, more aggressive
management is generally necessary.
When the calcium plaque is thick, it
can be debrided from the superficial
cornea using a forceps, burr or foreign
body spud. Chelation with 3% ethyl-
enediaminetetraacetic acid (EDTA)
has been a procedure of choice since
it was described in the 1950s and will
generally resolve band keratopathy.!-?4

In this procedure, the anesthetized
epithelium is gently debrided with
either a cotton-tipped applicator
soaked in topical anesthetic or with
a foreign body removal instrument.
Next, a cotton-tipped applicator or
wick sponge soaked in EDTA is
brushed across the calcium-deposited
cornea from five to 45 minutes,
depending upon the thickness of the
plaque. The eye is then bandaged with
a soft contact lens and prophylactic
topical antibiotics are prescribed QID
until re-epithelialization is achieved.
In these cases, the epithelium is slower
to heal than for a similarly sized trau-
matic corneal abrasion as the abnormal
corneal metabolism retards efficient
repair.!

Other, newer therapeutic modalities
have also been explored. Surgical inter-
vention via lamellar keratoplasty has
been shown to help patients achieve
both visual and structural success.25-26
Phototherapeutic keratectomy using
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the excimer laser has also demonstrat-
ed high rates of visual and structural
improvement, and can be considered
a safe, front-line therapy for band
keratopathy.?’-?’ The adjunctive use
of amniotic membrane transplanta-
tion to promote epithelial healing,
reduce inflammation and scarring,
and provide a stable ocular surface

has improved the success of the other

treatment options.?®30-32

Clinical Pearls

* The combination of band kera-
topathy, uveitis and cataract in juvenile
idiopathic arthritis is termed Still’s
Triad.??

* Band keratopathy in patients
under 16 years of age is highly sugges-
tive of JTA.

* Visual prognosis is guarded in
patients with band keratopathy, as the
underlying condition that promoted
calcium deposition often causes recur-
rence.

* Band keratopathy can signal
malignant processes and may indicate
the need for evaluation in that area.
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EPITHELIAL BASEMENT
MEMBRANE DYSTROPHY

Signs and Symptoms

Epithelial basement membrane dys-
trophy (EBMD), also known as ante-
rior basement membrane dystrophy
and Cogan’s microcystic dystrophy, is
one of the more commonly encoun-
tered corneal dystrophies in clinical
practice.! Typically, it develops in
adults between the ages of 20 and 40
years.? While EBMD is a bilateral dis-
order, some patients may show marked
asymmetry.

Epithelial basement membrane dystrophy
(map-dot-fingerprint).

EBMD is often described as map-
dot-fingerprint dystrophy because of
its classic biomicroscopic signs; these
include “maps” (amorphous, grayish-
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Fluorescein staining helps to enhance the
presentation of EBMD.

white geographic areas, often contain-
ing oval lacunae), “dots” (focal, gray-
ish-white, round or comma-shaped
opacities) and “fingerprints” (clusters
of irregular concentric lines) within
the cornea. The instillation of sodium
fluorescein dye helps to delineate
these areas, showing negative staining
in association with the tissue eleva-
tion created by the “maps and dots.”
Fingerprint lesions are best identified
using retroillumination.

Patients with EBMD are often
asymptomatic, with the condition
being diagnosed upon routine ocular
examination. Occasionally, individuals
may display visual symptoms, includ-
ing blurred vision, fluctuating vision,
“ghosting” (i.e., monocular diplopia) or
glare. Patients may complain of inter-
mittent blurring or the clinician may
note an unstable endpoint on attempt-
ed refraction. Less commonly, patients
with EBMD report ocular discomfort,
such as photophobia or a foreign body
sensation. Advanced cases may be
predisposed toward the development
of recurrent corneal erosion (morning
syndrome); in such instances, patients
may relate a periodic history of awak-
ening with profound eye pain, blurred

vision, blepharospasm or tearing.!”

Pathophysiology
Corneal dystrophies are noninfec-
tious, non-inflammatory tissue abnor-

malities related to faulty metabolism
or malnutrition. Typically, dystrophies
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are inherited, bilateral and progressive;
however, EBMD deviates somewhat
from this rule. Quite often there is no
familial history of the disease, and it is
not so much progressive as it is chron-
ic, with exacerbations and remissions.
In fact, some authorities have classified
EBMD not as a dystrophy but rather
as a form of corneal degeneration.®

In normal individuals, columnar
basal cells represent the foundation
of the corneal epithelium. These cells
give rise to the corneal basement mem-
brane, which adheres (via hemidesmo-
somal junctions) to Bowman’s layer,
just anterior to the corneal stroma.
Individuals with EBMD manifest a
dysfunctional basement membrane,
which becomes hypertrophied and
misdirected.? The basal cells in these
patients manufacture aberrant projec-
tions that protrude from an abnormally
thickened basement membrane into
the superficial epithelium, resulting
in the classic clinical findings. The
“maps” represent geographic areas of
multilaminar basement membrane; the
“dots” are intraepithelial microcystic
inclusions of cells and cellular debris;
“fingerprints” are irregular, fibrogranu-
lar ridges of thickened basement mem-
brane that extend into the epithelial
layer.1?

In addition to inducing visible
changes in the cornea, the structural
alterations associated with EBMD can
result in impaired adherence of the
overlying epithelium, prompting focal,
intermittent “sloughing” of epithelial
sheets.>® This enables the recurrent
corneal erosion syndrome, which is
often associated with advanced base-
ment membrane disease.

Management

EBMD does not generally require
significant intervention. For asymp-
tomatic patients, periodic evaluation
of the corneal changes is usually suffi-
cient. This may be done in a variety of

ways, but the use of slit-lamp photog-
raphy and/or corneal topography helps
to provide objective documentation. In
vivo confocal microscopy has also been
shown to elucidate these anatomical
alterations quite effectively, although
the availability and cost of such instru-
mentation makes it impractical for the
majority of practicing clinicians. 27

Most patients’ symptoms related to
EBMD are similar to dry eye com-
plaints. Ocular lubricants may help
alleviate intermittent visual disturbanc-
es or discomfort. More substantial dis-
ease may warrant the use of hypertonic
agents (e.g. 5% sodium chloride solu-
tion QID and ointment HS), as these
help to deturgesce the epithelium and
enhance the cellular adhesion between
the epithelial cells and underlying
stroma.>® An alternative to hyper-
tonic solutions is FreshKote (Focus
Laboratories), an ocular lubricant that
does not contain sodium chloride, but
rather large molecular weight colloidal
particles that impart a high oncotic
pressure. Hence, this agent may work
in a similar capacity to hypertonic
salt solutions, but with better overall
lubricity and without the associated
stinging upon instillation.

Contact lenses also have a role
in the management of EBMD: an
attempt to “resurface” the irregu-
lar epithelium and overcome visual
disturbances that sometimes accom-
pany this condition.? Both hydrogel
and rigid lenses may be used in this
capacity; however, it is important to
select a material with a high Dk/L to
minimize corneal edema. Patients with
visual symptoms may also be treated
via prophylactic epithelial debride-
ment. A study involving 74 eyes of 55
patients treated over 15 years showed
that simple manual debridement
helped to improve visual acuity by at
least one line of Snellen acuity and
diminish the incidence of recurrences.’
For those patients who suffer corne-



al erosions, acute care involves removal
of the loose epithelium, topical cyclo-
plegia (e.g., scopolamine 0.25% BID-
TID), prophylactic topical antibiotics
(e.g., moxifloxacin 0.5% or besifloxacin
0.6% TID) and oral or topical non-
steroidal anti-inflammatory agents

as needed for pain. Bandage contact
lenses are often helpful in facilitating
reepithelialization.$1011

Following resolution of the ero-
sion, particular care must be taken
to protect the eye while sleeping, to
prevent recurrences. Ointments, both
bland and hypertonic, are beneficial
in preventing abrupt detachment of
the epithelium upon awakening.>1213
Likewise, sleep masks (or goggles) help
prevent unconscious ocular trauma that
could otherwise initiate a spontaneous
erosion. Nocturnal bandaging is also
an accepted modality.

Those individuals who do not
respond to conservative management
strategies may require more intensive
therapy. Noninvasive treatment may
involve the use of pharmaceutical
agents that mitigate the effects of
matrix metalloproteinase. The combi-
nation of oral doxycycline and topical
corticosteroid drops has been effective
in reducing symptoms associated with
recurrent erosion.'®15 In one series,
treatment with doxycycline 50mg BID
and topical fluorometholone 0.1%
TID for at least four weeks com-
pleted eliminated symptoms in 71% of
patients.!*

Anterior stromal puncture is a com-
mon technique used to manage recur-
rent corneal erosions. It is designed
to initiate scar formation at the level
of the basement membrane, which
in theory facilitates better adhesion
between the epithelium and corneal
stroma.!31¢ Using a 25-gauge needle
under topical anesthesia, the physi-
cian places 0.1mm deep perforations,
breaching Bowmans’s membrane at
0.25mm intervals, within the area of

concern. This technique can also be
achieved using the Nd:Yag laser.'”
Other surgical options include super-
ficial keratectomy using a diamond
burr or excimer laser phototherapeutic
keratectomy (PTK).!8-2! These two
techniques appear to have equivalent
efficacy, although diamond burr treat-
ment reportedly has less tendency to
induce secondary corneal haze and
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* Many patients with EBMD
present with vague, dry eye-type com-
plaints. Establishing the timing of
their symptoms can help to ascertain
the true underlying etiology. Those
individuals with true aqueous-deficient
dry eye typically complain of discom-
fort and increasing symptoms toward
the end of the day, as the tear film
becomes more stressed. In contradis-
tinction, patients with EBMD usually
report maximum symptomatology
in the morning. This is reflective of
microcystic and intraepithelial edema,
which tends to increase while the eyes
are closed.

* Patients who describe dry eye-
type symptoms that are predominant
upon awakening and improve through-
out the day should be examined closely
for EBMD.

* The biomicroscopic signs of
EBMD can be exceedingly subtle.

In order to best observe the corneal
changes, we recommend viewing the
ocular surface both with and with-
out fluorescein dye. Also, the cornea
should be inspected with retroillumi-
nation through a dilated pupil.

* A number of older reports suggest
that EBMD is a hereditary condition
with an autosomal dominant inheri-
tance pattern.”3 While many cases are
sporadic, it may still be beneficial to
suggest comprehensive examinations
for all first-order family members of

any EBMD patient.
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GRANULAR DYSTROPHY
Signs and Symptoms

Granular corneal dystrophy is a
bilateral condition that affects the
central regions of the corneal stroma
while sparing the periphery.!3 Two
distinct classifications of this condition
have been described: type 1 (GCD1),
or classic granular dystrophy and type
2 (GCD2), more commonly known
as Avellino corneal dystrophy.h*
Clinically, both varieties present with
multiple, discrete, white-to-gray cor-
neal deposits that are non-uniform
in size, most closely resembling
snowflakes or breadcrumbs. Avellino
dystrophy is distinguished by greater
variability in the size of the opacities,
as well as a tendency for the opacities
to fuse and give rise to elongated and
stellate shapes. In addition, Avellino
dystrophy may present with amyloid
lesions in the deeper stroma, a find-
ing consistent with lattice corneal
dystrophy.*

Patients with granular dystrophy
may be diagnosed on routine examina-
tion during childhood or adolescence,
although the condition does not
typically become symptomatic until
the third or fourth decade of life.b*5
Vision is usually not affected in the
early stages; however, as the deposits
become larger and more dense, visual
acuity may drop off precipitously. It is
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not unusual to see older patients with
this condition manifesting vision of
20/200 or worse. Patients may also
report varying degrees of ocular irrita-
tion, ranging from a mild foreign body
sensation to pronounced pain. The
most significant complication, aside

from reduced vision, is the propensity
67

toward recurrent epithelial erosions.

Granular corneal dystrophy.

Close-up of the snowflake-like corneal deposits
characteristic of the disease.

Pathophysiology

Corneal dystrophies are non-
infectious, non-inflammatory, heredi-
tary disorders that involve abnormal
deposition or retention of material
within the cornea, usually due to faulty
cellular metabolism or nutrition. The
underlying etiology is often related
to a specific genetic mutation.® Such
dystrophies are categorized by the layer
of the cornea in which they are found,
including the superficial anterior layers
(epithelium and epithelial basement
membrane), Bowman’s layer, the cor-
neal stroma, Descemet’s membrane
or the endothelium. Granular dystro-

phy occurs at the level of the stroma,
although it is not the most common
stromal corneal dystrophy seen in
clinical practice.? In vivo confocal
microscopy shows that the deposits in
granular dystrophy vary in shape from
round to trapezoidal, and in size from
50-500pm in diameter.? The epithelial
basement membrane and Bowman’s
layer are also altered, and this can lead
to recurrent corneal erosion.

Granular dystrophy displays an
autosomal dominant inheritance pat-
tern with variable penetrance.! Both
GCD1 and GCD2 are considered to
be part of the TGFBI (Tissue Growth
Factor Beta Inducible) dystrophies,
along with lattice corneal dystrophy
and Reis-Bucklers dystrophy.?” These
conditions arise from mutations in the
chromosome 5q31-related TGFBI
gene.!” The majority of the muta-
tions in TGFBI are located in the
Fasl domain 4 with the mutational
hotspots being Arg124 and Arg555.”
Further studies suggest that GCD1
and GCD2 are primarily associated
with accumulation of the R555W and
R124H mutant TGFBI proteins in

corneal stroma, respectively.!!

Management

There is no recognized medical
therapy for granular corneal dystrophy.
Patients typically endure the situation,
relying on ocular lubricants and per-
haps hypertonic solutions for palliative
relief of irritation. When significant
visual compromise ensues, however,
surgical intervention may become nec-
essary.

Phototherapeutic keratectomy
(PTK) has been effectively used for
removing central superficial corneal
opacities and improving visual acuity
in patients with granular corneal dys-
trophy.#1213 Alcohol epitheliectomy
with mechanical debridement can be
used to treat cases with a superficial

(Continued on page 40A)



UNDERSTANDING CORNEAL COLLAGEN CROSSLINKING

In recent years, there have been numerous reports in both the
trade publications and refereed journals discussing the principles
and implications of comeal collagen crosslinking.' Despite the
recent flurry and fascination with this procedure, the concept of
collagen crosslinking has been recognized for about 40 years.'?
In 1974, Dr. Robert Siegel described the manner in which lysyl
oxidase (i.e, hydroxylysine) in combination with aldehyde inter-
mediates creates crosslinks during collagen fibril formation. He
postulated that this activity may facilitate the biosynthesis of stable
collagen fibrils and contribute to increased fibril tensile strength in
vivo."2 A few vears later, it was recognized that the comeas of
patients with keratoconus display decreased crosslink formation
involving hydroxylysine, and this change may be part of the reason
for the propensity toward comeal ectasia.>*

In 2003, following successful studies in animal models, clini-
cal researchers attempted to stimulate collagen crosslinking
in patients with progressive keratoconus
using an oxidative process.>® The results
of this trial were encouraging of the
23 eyes treated, 100% showed halted
progression, 70% showed regression and
flattening of the comea, and 65% showed
slight improvement in visual acuity.® Since
that time, thousands of patients have
undergone the process of corneal collagen
crosslinking (CXL) in facilities worldwide
for keratoconus as well as other forms of
comeal ectasia.

CXL is not intended to be a cure for
keratoconus, nor should it be seen as a
means to retum the treated eye to “normal” status. Its indication
is to help slow or stop the progression of comeal ectatic disorders,
including keratoconus, pellucid marginal degeneration and ectasia
after eventful refractive surgery such as LASIK or PRK”

The process of CXL is surprisingly simplistic and noninvasive.
In contradistinction to other corrective procedures for comeal
ectasia, like penetrating keratoplasty, CXL requires no incisions,
sutures or laser energy. The process uses ultraviolet light (UV-A
at wavelengths of 360-370nm) combined with topical riboflavin
(vitamin B2), which acts as a photoinitiator to absorb the UV
energy and initiate the process of stimulating formation of intra-
and interfibrillar covalent bonds.” Similar procedures have been
developed for both medical and non-medical purposes, such as
the application of dental materials and cosmetic acrylic fingemail
hardening treatments.®

In a typical CXL session (which is conducted as a sterile, out-
patient procedure), the patient first undergoes debridement of the
central 7-9mm of the comea under topical anesthesia. Removal
of the epithelium allows for uniform diffusion of the photoinitia-
tor.8’ Following this, a solution of 0.1% riboflavin suspended in a
20% dextran T500 solution is applied to the cornea and allowed
to rest for several minutes before introducing the light source.® A
treatment lamp consisting of multiple UV-A diodes is then placed
in proximity to the eye to deliver an intended 3mW/cm surface

Advanced keratoconus, exhibiting Munson sign
and Charleaux (oil droplet) sign. Will corneal
crosslinking make this a thing of the past?

irradiance (5.4 J/cm surface dose) at a working distance of 6cm
(2.36 inches). The eye is secured open with a lid speculum, and
irradiance is performed for a period of 30 minutes, during which
the topical anesthetic and riboflavin solution are reapplied every
three to five minutes.5’

After the treatment is completed, a bandage soft contact lens
is placed to enhance reepithelialization and ameliorate postopera-
tive discomfort. Topical antibiotic drops (e.g, ofloxacin 0.3% QID)
are used prophylactically while the lens is in place and the epithe-
lium regenerates; typically, this takes about three days. Following
removal of the contact lens, a topical corticosteroid (e.g, dexa-
methasone phosphate 0.19%) is prescribed four times daily and
tapered over two months.

CXL has been approved for several years and is available
throughout Canada, the European Union and the Asia-Pacific
region. While the procedure is not presently approved for use in
the United States, in September 201 | the
FDA did grant Avedro, Inc. orphan drug
designation for its VibeX (nboflavin 0.1.9%
ophthalmic solution), for use with its KXL
System of UV-A irradiation. In FDA terms,
“orphan status” allows a company to
develop new therapies for a rare disease
or medical disorder affecting fewer than
200,000 individuals in the United States.'°

A large-scale, multicenter trial—
The Corneal Collagen Cross-linking
for Progressive Keratoconus (CXL)
Study  (ClinicalTrials.gov  Identifier:
NCT00647699)—was completed in April
2011, and other, similar studies are currently ongoing.

A variant of the traditional CXL procedure that may offer less
discomfort and more rapid recovery is being investigated as well.
Termed transepithelial or “epithelium-on” CXL, this procedure
eliminates the need for debridement prior to the application of
riboflavin, hence the moniker.

With conventional riboflavin solutions, there is insufficient pen-
etration of the drug through an intact epithelium into the stroma
to cause a crosslinking reaction when the UV light is applied.'' But
when other agents are employed to alter the surface permeability,
transepithelial collagen crosslinking (TE-CXL) becomes possible.
Some of these agents include well-known compounds such as
benzalkonium chloride (BAK), ethylenediaminetetraacetic acid
(EDTA), tetracaine and pilocarpine.'''* A new, commercially-avail-
able formulation called Ricrolin TE (SOOFT Htalia SpA) has been
specifically designed for TE-CXL, incorporating riboflavin along
with two enhancing agents, trometamol and EDTA, in solution. "'

The only foreseeable drawback with TE-CXL is that it requires
a longer riboflavin loading time of 30 minutes, as compared to
about five minutes with standard CXL. However, in terms of
the overall time to complete the procedure, the differences are
negligible. Attemative methods for delivering riboflavin to the cor-
neal stroma are also being explored, including direct application
through a stromal pocket and corneal iontophoresis.'>'®
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Although it is not yet FDA approved, comeal collagen cross-
linking treatment is still widely available as an experimental pro-
cedure for patients with comeal ectatic disorders throughout the
United States. For this reason, and because it is the only technique
shown to potentially halt the progression of keratoconus, it is
recommended that all patients with early to moderate disease be
educated regarding CXL.

Participating physicians in the United States and clinical cen-
ters can be found online at cxlusa.com: those in Canada can be
located by going to keratoconuscanada.org.
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(Continued from page 38A)
variant of granular dystrophy where
phototherapeutic keratectomy is not
available.'!> More severe cases may
warrant anterior lamellar keratoplasty
or even penetrating keratoplasty.'®
However, even after surgical interven-
tion, granular dystrophy may recur in
a significant proportion of patients.
Published reports suggest that the use
of soft contact lenses postoperatively
may diminish the likelihood of recur-
rence.l’
Conventional treatment of corneal
erosions associated with granular dys-
trophy involves lubrication, bandage
contact lenses, prophylactic antibiotics
and topical anti-inflammatory agents
as needed for pain. Anterior stromal
puncture is not advisable for recurrent
erosions secondary to corneal dystro-
phies, and should be employed only in
those cases of erosion associated with
prior ocular trauma. PTK, on the other
hand, has been successfully used in
recalcitrant recurrent corneal erosions
independent of the etiology.!®

Clinical Pearls

* Since granular dystrophy is auto-
somal dominant, it is important to
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examine family members (especially
siblings or children) for similar ocular
findings.

* In the palliative management of
granular dystrophy, ocular lubricants
are generally helpful. No published
studies exist to demonstrate superior-
ity of any particular product over the
others; however, one of the authors
(AGK) has had excellent success with
FreshKote (Focus Laboratories), a
product that has high oncotic pressure
to reestablish the epithelial integrity
and a lipid-restorative agent to increase

lubricity and wettability.
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CHOROIDAL NEVUS AND
CHOROIDAL MELANOMA

Signs and Symptoms

Both choroidal nevi and choroidal
melanomas represent space-occupying
masses of the uveal tract. Choroidal
nevi appear as round or oval, flat
or slightly elevated (1Imm or less)
lesions within the posterior fundus;
the margins are typically detectable
but indistinct. Nevi may present in a
variety of hues, but most commonly
they appear slate-blue or greenish-gray
in coloration; there may be overlying
areas of drusen noted as well.! Rarely,
there may be associated subretinal neo-
vascularization.? The vast majority of
choroidal nevi remain under 5mm in
size.3 Larger nevi, particularly those in
excess of 4DD or 6mm carry increased
suspicion of malignancy.>* Generally,
patients with choroidal nevi are
asymptomatic with the lesion detected
on routine ophthalmoscopy.

Choroidal melanomas appear as
thickened, dome-shaped lesions of
the ocular fundus with widely variable
coloration, ranging from complete
amelanosis (i.e., white) to black. Most
commonly, lesions are a non-uniform
greenish-gray. There may be sig-
nificant elevation in some cases. As
they grow, melanomas may break
through Bruch’s membrane, taking
on a “mushroom-shaped” appearance.
Serous retinal detachments are com-
monly associated with this presenta-
tion.** Overlying orange pigmentation
known as lipofuscin may also be seen;
this is considered by many to be a
pathognomonic sign of malignancy.®

Patients with small choroidal
melanomas may be asymptomatic
or report vague visual complaints; in
most cases, these lesions are detected
via dilated indirect ophthalmoscopy
on routine ophthalmic visits. Larger
lesions or those in close proximity to
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Amelanotic choroidal melanoma.

the macula typically induce symptoms
such as photopsia, visual field deficit,
metamorphopsia or decreased acuity
secondary to subretinal fluid and/or
hyperopic refractive shift.*

The vast majority of patients
with choroidal melanoma are over
the age of 50, with a peak incidence
between the ages of 70 and 79.” The
tumor may rarely occur in child-
hood.®1% Race also plays a significant
role in the distribution of choroidal
melanoma. Caucasians are perhaps
three times more likely than Asians
to manifest choroidal melanoma,
with an incidence that is eight times
more likely than those of African
descent.!"13 Not surprisingly, patients
with light-colored irides (e.g., blue or
gray) also seem to be at greater risk
for developing uveal melanomas.'1°
The presence of numerous cutaneous
nevi—particularly dysplastic nevi—is
yet another risk factor.'®

Recently, optical coherence tomog-
raphy (OCT) has emerged as a valu-
able tool in the differentiation of
choroidal nevi and melanomas. In one
study, 3D spectral-domain OCT iden-
tified a higher prevalence of subretinal
fluid (91% vs. 14%), retinal edema
(61% vs. 14%), and subretinal deposits
(61% vs. 11%) in choroidal melanoma
as compared with nevi.!® In addition,
Shields et al. suggested that the pres-
ence of subretinal fluid is a significant
risk for metastasis after studying 8,033

cases of uveal melanoma.l”

Ultrasound of choroidal melanoma.

Pathophysiology

Choroidal nevi and melanomas are
both derived from uveal melanocytes.
In the mid-1960s, Naumann and
associates'® identified the four atypical
cell types inherent in choroidal nev;
in order of prevalence, these include:
plump polyhedral cells, slender spindle
cells, intermediate cells and balloon
cells.’s

In contrast, melanomas are com-
prised of malignant melanocytes. The
Callendar classification system for
choroidal melanomas suggests that
there are also four types of cells in
these lesions: spindle A, spindle B,
fascicular and epithelioid.'*?* In gen-
eral, the presence of epithelioid cells
within a melanoma heralds a poorer
prognosis.?!

There is some controversy regard-
ing the precise pathogenesis of mela-
nomas. It is believed that nevi may
convert to malignancy in a small per-
centage of individuals; a recent study
suggests a rate of one in 8,845.2% Risk
factors for malignant transformation of
nevi include diameter (>5mm) thick-
ness (>2mm), the presence of subreti-
nal fluid, lipofuscin, ultrasonographic
hollowness and lack of an amelanotic

halo. 2324

Ultraviolet (UV) radiation has also
been associated with the development
of ocular and non-ocular melanoma.*
Some studies have suggested a causal
relationship between UV exposure

and the development of choroidal



melanoma, while others are less conclu-

25-28 It seems that the specifics of

sive.
this variable are presently uncertain, but
the prevailing opinion is that UV is not
a significant factor in the pathogenesis
of choroidal melanoma.

More than likely, the greatest prog-
nostic indicator for choroidal melanoma
development and malignant progression
is a genomic variation in chromosomes
3, 6 or 8.4%

Management

While some choroidal nevi possess
the capacity for malignant growth, the
majority are completely benign and
require only periodic monitoring. Of
course, differentiating between a large,
atypical nevus and a small choroidal
melanoma requires experience and
expertise. In 2009, Shields and associ-
ates proposed the following mnemonic
to recall the most significant risk factors
for choroidal melanoma: “To find small
ocular melanomas, use helpful hints
daily,” or TFSOM-UHHD.?

The first letter of each word in the
phrase represents the characteristics that
distinguish melanoma: #hickness (mela-
nomas are thicker than nevi on ultraso-
nography and OCT), fluid (melanomas
are more likely to show subretinal fluid),
symptoms, orange pigment, margin (the
margins of melanomas are less distinct
than those of nevi), ultrasonographic hol-
lowness, absence of halo and absence of
drusen.?3 The ancillary procedures that
help to facilitate an accurate diagnosis
include stereo photography, standard-
ized ultrasonography, fluorescein
angiography, fundus autofluorescence
photography and OCT.3° More invasive
procedures, including transvitreal fine-
needle aspiration biopsy, are also some-
times used to differentiate suspicious
lesions.31:32

Those patients diagnosed with or
suspected of having choroidal melanoma
should be referred for prompt medi-
cal evaluation by an ocular oncologist.

Choroidal nevus.

Specific medical testing is warranted to
ascertain whether there are any addi-
tional primary or metastatic malignan-
cies present. The systemic work-up
should include a thorough medical
and family history as well as a physical
examination and directed laboratory
evaluation.

Choroidal melanomas have been
known to spread to numerous organ
systems, including the lungs, skin,
gastrointestinal tract and especially the
liver, which is frequently the primary
site of metastasis for uveal melanoma.*
Depending upon the physical findings,
specific ancillary tests may consist of a
chest X-ray or computed tomography
(CT), cellular hematology and liver
enzyme studies. The most sensitive tests
of hepatic function include serum alka-
line phosphatase, glutamic-oxaloacetic
transaminase, lactic dehydrogenase
and gamma-glutamyl transpeptidase.
Genetic profile testing can also serve
as a good prognostic indicator. Higher
rates of metastasis have been found in
those with chromosome 3 loss (i.e.,
monosomy 3), chromosome 8 gain,
chromosome 6p gain and chromosome
1p loss.33

Therapy for choroidal melanoma
has changed radically in the last four
decades. Until the late 1970s, enucle-
ation was considered the only definitive
treatment and the best option for surviv-
al among those with ocular melanoma.
In 1978 a pivotal paper by Zimmerman
and associates challenged conventional

thinking, suggesting that enucleation
might actually contribute to systemic
metastasis.>®3* This article and another
subsequent publication® provided the
impetus to develop alternative therapies
for choroidal melanoma, most notably
radiotherapy and tumor resection.

Today, therapy for choroidal mela-
noma is dictated primarily by the size
of the lesion. The Collaborative Ocular
Melanoma Study (COMS) defined
tumors as small (5-16mm in basal diam-
eter and 1.0-2.5mm in height), medium
(<16mm diameter and 2.5-10.0mm in
height) or large (>16mm diameter and/
or >10mm in height).3¢ The treatment
recommendation of the study for small
tumors was simple observation, with
pharmacologic therapy initiated if any
sign of growth or visual compromise is
encountered. Focal laser photocoagula-
tion, cryotherapy and more recently,
transpupillary thermotherapy (T'TT),
have been employed successtully for
selected small melanomas,although
TTT as a stand-alone therapy is prob-
ably inadequate.3”-%

For some small melanomas, as well as
the majority of medium-sized choroidal
melanomas, radiation remains the treat-
ment of first choice.” Brachytherapy—
in which a plaque with embedded radio-
active material is temporarily sutured
to the episclera overlying the tumor—is
the most common method used today.*
Another approach, employing charged
particle irradiation (a.k.a., external beam
irradiation) may also be employed for
certain tumors. Overall, the success rates
and complications (including radiation
retinopathy and cataract formation) for
plaque therapy and external beam ther-
apy are similar. However, since external
beam irradiation does not require sur-
gery, it may be preferred in some cases.

Another treatment option for small-
and medium-sized tumors is block exci-
sion, which involves a local resection of
the tumor using a partial lamellar scler-
ouvectomy technique.’ This procedure
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may offer advantages over radiation
therapy with regard to collateral tissue
damage, but it is also quite involved
and carries significant risk for surgical
complications, including retinal detach-
ment. Local resection of choroidal
melanoma is preferred for smaller,
more anteriorly located tumors.%’
Despite controversy, enucleation
is still used for the treatment of some
large uveal melanomas. It has been
suggested that enucleation is indi-
cated in the following settings: (1) in
a patient who, after being informed of
the diagnosis, requests this operation;
(2) in a patient with a tumor involving
over 40% of ocular volume; (3) after
treatment with an alternative modal-
ity that has failed; and (4) in patients
with significant ocular neovasculariza-
tion before any therapy.* As a matter
of protocol, when enucleation is per-
formed on an eye with melanoma, care
is taken not to clamp the optic nerve or
aggressively handle the eye, in an effort
to reduce potential tumor seeding
and metastasis.>” For those advanced
tumors that demonstrate massive extra-
scleral extension into the orbit, and
in which the eye is blind and painful,
eyelid-sparing orbital exenteration is

typically justified.*!

Clinical Pearls

* While the majority of choroidal
melanomas occur in older, white indi-
viduals, younger patients and those
of African or Asian descent are not
immune. Our experience has shown
that melanomas can affect a wide range
of demographics. Delayed diagnosis
can make the overall prognosis far
worse.

* An emerging, valuable tool in the
differential diagnosis and management
of nevi and choroidal melanomas is
enhanced depth imaging optical coher-
ence tomography (EDI-OCT). EDI-
OCT appears to have greater sensitivity
than standardized ultrasonography
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with regard to tumor thickness, and
can also provide information regarding
subretinal fluid, subretinal lipofuscin
deposition, and retinal irregularities
(e.g., “shaggy photoreceptors” which
are consistent with melanoma).*2

* The Collaborative Ocular
Melanoma Study, initiated in 1986, has
yielded some interesting results. In one
of the COMS trials, comparable sur-
vival rates were observed for individuals
with medium-sized melanomas under-
going radiotherapy vs. enucleation.*3
In another trial, pre-enucleation radio-
therapy for large tumors did not appear
to significantly alter the rate of survival
as compared to those who underwent
enucleation alone.** These results
have forced experts to again ponder
the issues raised by Zimmerman in
1978—namely, whether enucleation, as
a treatment option for choroidal mela-
noma, is a better or worse option in the
long run.

* In recent years, intravitreal anti-
VEGEF agents such as bevacizumab
have been widely administered for
a variety of choroidal and retinal
disorders, including “wet” macular
degeneration, clinically significant
macular edema and some proliferative
vitreoretinopathies. In the case of cho-
roidal melanoma, despite speculation
and positive results from experimental
animal models, these agents appear to
be of little clinical value. In a recent
report, three patients who were inad-
vertently treated with bevacizumab
due to misdiagnosis experienced tumor
progression with complications in the
form of gliotic/fibrotic membrane for-

mation.®
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HERPETIC KERATOUVEITIS
Signs and Symptoms

Herpetic keratouveitis, as the name
implies, manifests anterior uveitis and
some form of keratopathy in the pres-
ence, or with a history, of herpetic
disease. Either herpes simplex or zoster
may cause this condition.

The keratopathy may be dendritic
keratitis, punctate epitheliopathy,
stromal keratitis, epithelial edema, dis-
ciform stromal keratitis or endotheliali-
tis.! Additionally, there will be an ante-
rior chamber reaction with cells and
flare, and possibly posterior synechiae.
Granulomatous keratic precipitates
(KPs) are commonly found, though
occasionally the KPs will be non-gran-
ulomatous or stellate in appearance.

Pronounced keratic precipitates in a patient
with recurrent herpetic keratouveitis.

There will also commonly be a sec-
ondary inflammatory glaucoma. Often,
the rise in intraocular pressure (IOP) is
disproportionate to the relatively mild
anterior chamber reaction present.!”
Common presenting symptoms are
pain, photophobia, and varying degrees
of vision loss. Conjunctival injection
is common. There is also commonly a
sectoral atrophy of the iris in eyes with
herpetic keratouveitis.*’ Spontaneous
hyphema may also occur.

Despite the name, both herpes
simplex and zoster have the capability
to cause uveitis even in the absence of
keratopathy.®’ Primary herpetic uveitis
with no history of previous corneal
disease seems to be more severe than
the uveitis in patients with a history of
previous herpetic keratopathy. This is
true both for the inflammation as well
as the secondary glaucoma.®

There is no racial or gender pre-
dilection for herpetic keratouveitis.
Typically, the disease occurs in elderly
patients, likely due to a declining
immune system. However, rarely,
children and young adults can develop
herpetic keratouveitis.’ In these cases,
the status of the immune system should
be investigated.’

Pathophysiology

In herpetic keratouveitis, either
live virus or viral byproducts induce
an antigen-antibody response.
Endothelialitis involves marked pleo-
morphism of the endothelial cells,
suggesting direct herpes simplex virus
invasion into the cells. This could be
followed by an inflammatory cell attack
against the endothelium.* It is believed
that the uveitic response is secondary
to the resultant keratitis. However, in
the absence of corneal infiltration or
other keratopathy, assigning a primary
and secondary site of inflammation is
controvertible.

Cytokines mediate numerous tis-
sue changes, among them vasodilation
and increased vasopermeability. When
the uveal vessels dilate an exudation of
plasma, white blood cells and proteins
traverse extravascular spaces such as
the anterior chamber. Small molecular
weight proteins may cloud the ocular
media, but have little impact otherwise;
however, as larger molecular weight
proteins like fibrinogen accumulate in
the aqueous and/or vitreous, patho-
logical sequelae such as IOP elevation
occur.!%1! Secondary IOP elevation
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occurs from abnormal aqueous humor
dynamics precipitated by increased
protein content and increased aqueous
viscosity. This, combined with other
factors, leads to a reduction in outflow
through the trabecular meshwork.

Trabecular meshwork outflow can
be impeded both by the accumulation
of inflammatory cells as well as the
impairment of inherent outflow facil-
ity by proteinaceous aqueous humor in
patients with excessive flare. Flare may
be more of a factor in the development
of IOP elevation than the amount of
inflammatory cells, as outflow facility is
greatly reduced in patients with exces-
sive amounts of flare, irrespective of
the number of inflammatory cells.!>13
This is due to increased viscosity of the
aqueous humor.

Accumulation of inflammatory cells
can unquestionably impede aqueous
humor outflow through the trabecu-
lar meshwork. Inflammatory cellular
debris leads to cellular depopulation of
the trabecular meshwork. This is likely
more significant than simple blockade
of the trabecular meshwork by inflam-
matory cells.!

Though unsubstantiated by his-
tological evaluation, there may be
direct inflammation of the trabecular
meshwork itself (trabeculitis), leading
to a decreased ability to actively filter
aqueous humor. This is suggested by
conditions such as herpetic keratouve-
itis and glaucomatocyclitic crisis, where
the IOP may be dramatically elevated
in the face of relatively mild anterior
chamber inflammation.

While the onset of herpetic keratou-
veitis outbreak typically happens from
an endogenous reason, occasionally the
nidus may be external and iatrogenic.
Herpetic keratouveitis has been noted
to be activated following laser peripher-
al iridotomy performed with either an
argon or YAG laser."® Also, herpetic
keratouveitis has been seen to be medi-
cally induced both by prostaglandin
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analogs as well at the antimetabolite
mitomycin C.1718

Management

The cornerstone of management for
herpetic keratouveitis involves topical
cycloplegia and corticosteroids such as
prednisolone acetate 1% or lotepred-
nol etabonate 0.5% (Lotemax, Bausch
+ Lomb) at least on a QID basis.
For recalcitrant cases, difluprednate
0.05% (Durezol, Alcon) may be used
TID-QID, but close observation for
IOP elevation is needed if used on a
long-term basis. An adjunctive role
for oral antiviral medications has been
identified for patients using cortico-
steroids.!®2 Appropriate doses of oral
antiviral agents for treating active ocu-
lar disease include acyclovir 400mg five
times per day, valacyclovir 1,000mg
twice per day and famciclovir 250mg
three times per day.

Oral antiviral medications used
in conjunction with topical antiviral
medications and corticosteroids have
long been advocated for the manage-
ment of herpetic keratouveitis, though
there was not much scientific evidence
to support this practice. The Herpetic
Eye Disease Study (HEDS) attempted
to elucidate the benefit, if any, of oral
acyclovir in the management of her-
petic iridocyclitis in patients already
using topical prednisolone sodium
phosphate and trifluridine. This arm of
the HEDS was discontinued early due
to poor patient recruitment. However,
while the number of patients recruited
in this trial was too small to achieve
statistically conclusive results, the trend
in the results suggested a benefit of
oral acyclovir 400mg, five times daily
for the treatment of HSV iridocyclitis
in patients receiving topical cortico-
steroids and trifluridine prophylaxis.?®
There is support for the use of pro-
phylactic acyclovir 600mg QD in the
prevention of recurrences of herpetic
keratouveitis.2*

Aqueous suppressants are the
mainstay treatment of uveitis related
1OP rise. Topical beta-blockers are a
viable option, though they may have
poor effect in uveitic glaucoma.!#?
Topical carbonic anhydrase inhibi-
tors have been seen to work especially
well in lowering the IOP in uveitic
glaucoma.'*?> An alpha-2 adrenergic
agonist is also an acceptable option.!#?
Miotics must be avoided as they
increase vascular permeability and can
worsen inflammation.2® Likewise,
prostaglandin analogs should also be
avoided whenever possible as they may

potentiate inflammation.?”

Clinical Pearls

* Iris stromal atrophy associated
with uveitis is highly suggestive of her-
petic etiology.

* Elevated IOP that is dispropor-
tionately high compared to the degree
of anterior chamber inflammation is
highly indicative of herpetic disease.

* Herpes should be considered the
primary cause of recurrent uveitis in
individuals with a history of herpetic
eye disease. A detailed medical evalua-
tion is necessary only when other signs
or symptoms indicate the potential for
another disease.

* Unilateral uveitis associated with
high intraocular pressure is almost
always caused by herpes.

* Herpetic keratouveitis and glau-
comatocyclitic crisis may be within the
spectrum of the same disease process.
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PLATEAU IRIS SYNDROME
Signs and Symptoms

Patients with plateau iris syndrome
tend to be younger, typically ranging in
age from 30 to 50 years, with a female
predilection.! In a series of 67 patients
with angle closure developing at age
40 or younger, 52% had plateau iris
syndrome.? While pupil block angle
closure glaucoma is associated with
hyperopia, plateau iris configuration
and syndrome can precipitate angle
closure glaucoma even in myopic eyes.3

Patients are typically asymptomatic,
not realizing they have this anatomic
predisposition to angle closure unless
diagnosed during an eye exam or hav-
ing experienced an episode of angle
closure (either spontaneously or fol-
lowing diagnostic mydriasis). Should
this occur, the patient will then have
the attendant signs and symptoms of
ocular pain, redness, vision loss, head-
ache and nausea. Plateau iris syndrome
can, in other instances, instead result
in asymptomatic chronic angle closure
glaucoma with progressive disease in
the absence of symptoms.*

Biomicroscopically and gonioscopi-
cally, there is a steep iris approach into
the angle recess with a visible, large
roll(s) of the iris prior to the angle
recess. The iris does not exhibit the
classic iris bombé associated with pupil

block angle closure. Typically, the
central anterior chamber is deep, dif-
ferentiating this condition from the
more common pupil block angle clo-
sure.”” The classic gonioscopic finding,
in addition to a steep iris insertion, is

a classic ‘double hump’ on indenta-
tion gonioscopy. The peripheral hump
is created by the iris draping over an
anteriorly located ciliary body and the
central hump occurs from the iris curv-
ing over the anterior lens surface.’

Pathophysiology

Plateau iris configuration refers to
the pre-iridotomy findings of a nor-
mal anterior chamber depth, flat iris
plane and a narrow, or closed, angle.
Plateau iris syndrome describes the
post-iridotomy findings of either
spontaneous or dilation-induced angle
closure in patients with plateau iris
configuration.’ Plateau iris syndrome
is a less common condition than pla-
teau iris configuration, which is itself
an uncommon entity.’ Plateau iris
syndrome can only be diagnosed fol-
lowing laser peripheral iridotomy (LPI)
performed either in prophylaxis of an
occludable angle or as part of therapy
for angle closure glaucoma.” Despite
the presence of a patent LPI, the
angle remains occludable or actually
closed.10-12

In plateau iris configuration and syn-
drome, the ciliary processes are situated
anteriorly compared to normal subjects
and patients with angle closure caused

by primary pupillary block.!3 The

Anterior segment OCT demonstrating the plateau iris configuration.
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ciliary processes provide structural
support beneath the peripheral iris,
preventing the iris root from falling
away from the trabecular meshwork
after iridotomy. An anatomical forward
position of the ciliary processes keeps
the peripheral iris root in apposition to
the trabecular meshwork, consequently
preventing the posterior repositioning
of the iris following iridotomy, result-
ing in a persistent post-procedure nar-
row or closed angle.>®13-1>

Plateau iris is an anatomic variant of
iris structure in which the iris periph-
ery angulates sharply forward from its
insertion point. It then again angulates
centrally backward, along with an ante-
rior positioning of the ciliary processes
which can be demonstrated with ultra-
sound biomicroscopy.'® While plateau
iris configuration and syndrome is
considered an anatomic anomaly exist-
ing independently of other findings,
there have been cases where multiple
iris cysts have caused anterior rotation
of the iris root and a plateau iris con-
figuration.!718

Plateau iris syndrome is classified
into a complete and incomplete form.
In the incomplete form, intraocular
pressure (IOP) does not elevate either
spontaneously or following pharmaco-
logic mydriasis. In contradistinction,
the complete form will demonstrate an
elevated IOP.!” However, the etiology
of these distinctions remains unclear.
It has been postulated that the lack of
IOP elevation in the incomplete form
is due to a difference in the extent or
magnitude of circumferential angle
closure.?

Another possibility is that the actual
height of the plateau iris is the deter-
mining factor for IOP rise—that is, if
only the posterior trabecular meshwork
is blocked by the iris height, the IOP
does not rise. However, if the plateau
iris height is great enough to appose
the anterior trabecular meshwork, a

significant rise in IOP occurs.!
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Management

In a gonioscopically-verified occlud-
able or closed angle secondary to ana-
tomical etiology, without inflammatory
synechiae or neovascularization, an LPI
is performed to remove any pupil block
component. In the majority of cases of
occludable or closed angles due to pupil
block, the anterior chamber deepens
and angle structures become visible
following the procedure. However, in
plateau iris configuration, there typi-
cally is no discernible response to LPI
and the angle remains closed or occlud-
able. Thus, the diagnosis of plateau iris
syndrome is made.?%21

Optical coherence tomography can
confirm a clinical suspicion of plateau
iris configuration and syndrome. OCT
can show a patent laser iridotomy and
identify plateau iris syndrome after
iridotomy.??

Most cases of plateau iris syndrome
have been historically managed con-
servatively with pilocarpine 1% QD-
BID. Low dosing of this medication
is more for the miotic effect rather
than IOP lowering. Pilocarpine causes
iris stretching and thinning and is an
effective means to open the anterior
chamber angle and has historically
been successful in managing plateau
iris syndrome.'* However, this option
is not ideal as it inhibits dilated fun-
dus evaluations and many patient will
not tolerate pilocarpine side effects.
Additionally, future dilation can still
put the patient into angle closure.

Recently, argon laser peripheral
iridoplasty (ALPI) has been shown
to be a successful management tool
for plateau iris configuration and
syndrome. 151820 ATPT is a thermal
laser-induced iridoretraction proce-
dure where burns are placed at all
clock hours about the peripheral iris,
effectively causing tissue contraction
throughout the peripheral iris. This in
turn pulls the peripheral iris away from
the trabecular meshwork, relieving

potentially occludable angles as well as
actual angle closure. Thus, it is effec-
tive both in therapy for angle closure
as well as in prophylaxis of potentially
occludable angles. ALPI has become
the treatment of choice both for pla-
teau iris configuration and syndrome.
This beneficial effect is maintained for
years, though a small percentage of
patients may eventually need retreat-
ment.! One controlled study demon-
strated that ALPI is more effective
than conventional medical therapy for
acute angle closure glaucoma, especially

from plateau iris sysndrome.?®

Clinical Pearls

* Plateau iris syndrome cannot be
diagnosed without the performance
of an LPI, wherein, after the proce-
dure, the angle configuration remains
unchanged. Prior to LPI, the patient
with a steep iris and occludable angle is
said to have plateau iris configuration.

* Gonioscopy must be performed on
patients—even those with patent LPIs.
The presence of a patent LPI does not
necessarily mean that the patient is safe
to dilate or does not still have a risk of
angle closure.

* Plateau iris configuration is the
condition most likely to respond to
pharmacologic pupil dilation with clo-
sure of the angle.

* Plateau iris syndrome is consid-
ered primary angle closure without
pupil block.

* Due to the anteriorly located
ciliary processes, lens removal will not
debulk the anterior chamber and open
the angle as it would in primary pupil
block angle closure. Therefore, cataract
surgery is not a therapeutic option for
plateau iris syndrome.
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ANGLE RECESSION
GLAUCOMA

Signs and Symptoms

Patients with angle recession glau-
coma are typically asymptomatic, unless
the disease is advanced with profound
visual field or fixation loss or intra-
ocular pressure (IOP) that has become
extremely elevated. Patients with sig-
nificantly elevated intraocular pressure
often are symptomatic with pain and
visual disturbances secondary to corneal
decompensation.

Angle recession glaucoma is more
common in younger males, though
any patient may develop this condi-
tion.!”3 There is a history of antecedent
blunt trauma to the involved eye, often
occurring years earlier. Sports injuries
and assault are the most common
causes.*©

In some instances, a history of ocu-
lar injury may not be available as the
patient may either not remember the
precipitating incident or, in the case of
abuse or assault, may deny the trauma.
Other signs of ocular trauma, including
corneal scars, Descemet’s membrane
tears, corneal pigment, correctopia,
iridodialysis, phacodonesis and cataract
may be found in association with angle
recession glaucoma.”

Hyphema is a very common comor-
bidity and many cases of angle reces-
sion glaucoma are associated with trau-
matic hyphema at inception.31! The
vast majority of patients with traumatic
hyphema have some degree of angle
recession.’ Many traumatic eye injuries
produce angle recession without ever
developing glaucoma.

The rise in IOP may be substantial.
Interestingly, there is often an unex-
plained IOP rise in 50% of the untrau-

matized, fellow eyes, often years after
trauma.'? This could indicate a predis-
position to primary open angle glauco-
ma and that traumatic angle recession
only hastens the process rather than
being the inciting agent.'?

Gonioscopically, there will be a
deepening of the angle recess, revealing
a greater appearance of the ciliary body
(excessive gray tissue posterior to the
scleral spur). In minor recessions, there
will be a disruption of the insertion of
the iris into the ciliary body and the
ciliary body will appear more notably
compared with the rest of the angle or
the fellow eye. In major recessions, the
iris root may be torn away and a cleft
may extend into the ciliary body with
a more visible scleral spur.” There may
be a line of scleral tissue posterior to
the ciliary body in severe cases of reces-
sion.

Generally, in angle recession, the
ciliary body appears wider and the
scleral spur appears whiter than the
normal fellow eye.” There may be areas
of peripheral anterior synechiae at the
lateral edges of the angle recession,
which can obscure the total area that
has been recessed. For these reasons,
in cases when gonioscopy is deemed
necessary, it is always recommended it
is performed in both eyes. This allows
for assessment of both angles as well as
inter-eye comparison.

Pathophysiology

In angle recession, blunt trauma to
the eye forces aqueous laterally and
posteriorly within the anterior cham-
ber. This hydrodynamic force produces
a tear between the longitudinal and cir-
cular muscles of the ciliary body. The
longitudinal muscles remain attached
to the scleral spur. Frequently, there
is hyphema at the time of trauma due
to tearing of the anterior and posterior
ciliary arteries.>” Direct damage to the
trabecular meshwork may result in an
early rise in I10P.7



In angle recession glaucoma, the
trabecular meshwork may be damaged
at the time of the trauma that causes
angle recession, but often there is not
enough functional compromise to
cause outflow dysfunction. It isn’t until
there is a natural age-related decline in
trabecular function that the damage is
unmasked with IOP elevation.

While angle recession following
blunt ocular trauma is rather common,
only approximately 6% of patients will
develop glaucoma.? The likelihood
of developing glaucoma is related to
the extent that the angle is recessed.
Typically, greater than 180 of angle
recession will result in glaucoma while
less than 180° will not.>415

The presence of hyphema at the
time of injury greatly increases the
risk of late onset open glaucoma angle
either with or without angle reces-
sion.>>8 The presence of increased tra-
becular pigmentation, elevated baseline
IOP, history of concurrent hyphema,
lens displacement and recession of
more than 180° of the angle are signifi-
cantly associated with the occurrence
of late traumatic and angle recession
glaucoma.®

Minimal recession of the anterior
chamber angle can heal without sequel-
ae. With more significant angle reces-
sion, degeneration atrophy, fibrosis and
scarring of the trabecular meshwork
and Schlemm’s canal occur. There can
be obliteration of the inter-trabecular
spaces and closure of Schlemm’s canal
years after injury with hyaline mem-
brane development over the inner
trabecular meshwork.” Initially, there
may be no increase in IOP. However,
after many years, as the outflow facility
naturally decreases, the IOP may begin
to rise.

Of course, it must be remembered
that this rule does not apply to every
patient. The recession of the angle
itself does not cause IOP elevation.
Rather, widespread damage to the tra-

A case of angle recession glaucoma. Note the
traumatically recessed anterior chamber angle
with torn iris root.

becular meshwork at the time of trau-
ma, with the long-term changes the
injury provokes seems to be the cause.
Hence, the trabecular meshwork is not
just damaged in the area of the visible
recession, but likely a larger portion has
been impaired to some degree. Indeed,
blunt trauma with minimal recession
of the angle can cause glaucoma due to
widespread, though not gonioscopically
visible, trabecular damage.

Management

Glaucoma medications that reduce
aqueous production, such as beta-
blockers, alpha-2 adrenergic agonists
and carbonic anhydrase inhibitors, are
all very effective.

In that the genesis of glaucoma in
angle recession is severe trabecular
meshwork dysfunction, miotics typi-
cally are ineffective due to the disrup-
tion of the ciliary muscle-scleral spur
dynamic.!® For this reason, laser tra-
beculoplasty is likewise ineffective.!’1?
Prostaglandin analogs, which increase
aqueous outflow through the uveo-
scleral meshwork, offer an excellent
alternative for egress and can be very
effective in IOP reduction.”

In cases of recent trauma involving
angle recession, vitreous hemorrhage
and severe IOP elevation, combined
trabeculectomy and vitrectomy is a
viable surgical option with no inci-
dence of recurrent vitreous hemorrhage
or retinal detachment in one study,
though these complications are certain-

ly possible.?’ Overall as a sole surgery,
trabeculectomy demonstrates a lower
success rate in angle recession glau-
coma compared to primary open angle
glaucoma. Bleb fibrosis forms earlier
and more significantly in cases with
angle recession.?! For this reason, the
use of antifibrolytic agents are desirable
in conjunction with trabeculectomy.??

Clinical Pearls

* In cases of apparent unilateral
or asymmetric glaucoma, a history of
antecedent trauma should be sought.

* It can be difficult to identify a
recessed angle. When performing
gonioscopy, it is usually necessary to
compare two sections of the angle in
one eye or, occasionally, switch from
eye to eye repeatedly to identify subtle
recessions. If there is 360° of angle
recession, comparison with the fellow
eye is necessary. By examining only
the suspect eye, the diagnosis can be
elusive.

* IOP level in angle recession glau-
coma can be quite dramatic. We have
seen IOP exceed 70mm Hg.

* We have seen exceptional
responses to prostaglandin analogs
in patients with angle recession glau-
coma.

* Due to the potential for IOP to
rise years after trauma, patients with
angle recession must be followed close-
ly for their entire lives.

* Angle recession glaucoma may be
an antiquated term. Early traumatic
glaucoma can occur from microhyphe-
ma or angle structure damage without
recession. More accurate and descrip-
tive would be the term late-onset trau-
matic glaucoma with angle recession.

* Gonioscopy is never indicated
immediately after blunt trauma.

Late traumatic glaucoma and angle
recession glaucoma typically occur
months to years following the injury.
Gonioscopy at the time of the injury
(Continued on page 54A)
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2013 Medication Update — Advancements and Enhancements

Since the publication of the 2012 edition of The Handbook
of Ocular Disease Management, there have been several phar-
maceutical developments. Pertinent to clinical eye care, the
categories for these new medications include glaucoma and
retinal disease. In one instance, an older medication is being
reintroduced to the ophthalmic marketplace.

Patients with glaucoma now have two new preservative-free
options, a beta-blocker—free combination therapy as well as
another medication that may exploit a seldom-used pressure
reducing pathway.

» Zioptan. Glaucoma treatment can exacerbate or even cause
ocular surface disease (OSD). Clinicians managing patients with
glaucoma who also have pre-existing or developing OSD must
act to improve patients’ ocular health and enhance their satis-
faction and quality of life. Much has been said about the role of
preservatives, specifically benzalkonium chloride (BAK) and its
relationship to the development of OSD. Decreasing the BAK
load for patients being treated chronically for glaucoma is critical
to enhance quality of life by minimizing OSD.

Other medications have approached this problem by devel-
oping preservatives that limit affect to the ocular surface. There
now exists, for the first time, a preservative-free PGA: tafluprost
0.0015% (Zioptan, Merck), available in unit-dose vials. This pre-
servative-free PGA has demonstrated efficacy and tolerability in
patients being treated for glaucoma and ocular hypertension.'-

In a study on the efficacy and tolerability of tafluprost in 544
patients, Hommer et al* found that tafluprost was an effective,
well tolerated and safe medication in a patient population with
poor IOP control and/or tolerability issues with their former
medication.*

In a study of tolerability and efficacy, Milla et al> found
that switching treatment to tafluprost in patients already being
treated with another PGA resulted in a statistically significant
improvement of all symptoms evaluated, including stinging/burmn-
ing/irritation, itching, foreign body sensation, tearing and dryness
sensation. In these eyes, there was no difference noted in the
IOP. In treatment-naive eyes with either ocular hypertension or
glaucoma that underwent tafluprost treatment as initial primary
therapy, there was a reduction in IOP of 22%-30%, respectively.®

Tafluprost has been seen to be better tolerated than BAK-
containing latanoprost, showing lower tear osmolarity levels
while maintaining effective IOP control.® Additionally, Ranno et
al. noted that three months after switching patients intolerant
of either travoprost, latanoprost, or bimatoprost to tafluprost
experienced an overall IOP lowering effect similar to the other
PGAs—however, when each PGA was individually compared
with tafluprost, bimatoprost seemed to provide a statistically
significant additional IOP lowering effect.”

Uusitalo and colleagues noted that tafluprost maintained
IOP at the same level as latanoprost, but was better tolerated.
In those patients, there was also a measurably improved quality
of life and satisfaction with treatment using preservative-free
tafluprost.®
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e Cosopt PF There is now also a preservative-free fixed
combination agent. The available combination is dorzolamide
hydrochloride 2%/timolol maleate 0.5% ophthalmic solution,
marketed under the name Cosopt-PF (Merck). Like Zioptan, it
is supplied in single-use unit vials. While Cosopt itself is not a
new medication, the preservative-free formulation represents
another option to decrease BAK load for patients on chronic
therapy. While removing BAK is very likely to reduce the impact
of OSD, there exists trepidation that the preservative-free
formulations may not lower intraocular pressure as well as the
preservative-containing formulation. This does not appear to be
a concern with Cosopt PF. A study comparing the efficacy and
tolerability of preservative-free and preservative-containing (PC)
formulations of Cosopt saw that the two formulations were
equivalent in efficacy for change in trough and peak IOP, and
had similar tolerability.”

* Rescula. Unoprostone isopropyl 0.15% (Sucampo Pharma-
ceuticals) was initially approved by the FDA in 2000 for lowering
IOP in patients with glaucoma and ocular hypertension who
were intolerant of other medications or who needed addi-
tional pressure reduction more than current drug therapy was
providing. Labeled dosing was twice daily. Rescula disappeared
from the US market, presumably due to competition from true
prostaglandin analogs, which offered impressive reduction and
once daily dosing. On December 7, 2012, the FDA approved
a supplemental new drug application for Rescula with the same
previous indications and dosing.

Unoprostone was developed from a prostaglandin metabo-
lite, but the compound itself was considered to be a docosanoid
in the prostone family with properties fundamentally different
from prostaglandin analogs.

The drug's effects were studied on Ca(2+)-activated K(+)
(BK, or Big Potassium) channels in the human trabecular mesh-
work as well as on prostaglandin receptors. It was seen that
unoprostone was a potent BK channel activator but had no
effect on prostaglandin receptors.

Further study of the effects of unoprostone compared to
that of latanoprost showed that unoprostone has a distinctly
different mechanism of action from latanoprost. It was not
clear in this study if unoprostone affects the BK channel directly
or through an unidentified mechanism.'® Though not clearly
understood, it appears that the effects of unoprostone on BK
and CIC-2 channels act to increase aqueous outflow through
the trabecular meshwork.

[t appears that Rescula may offer an alternate route to IOP
reduction involving aqueous outflow through the trabecular
meshwork, a mechanism currently enjoyed only by miotics.
Rescula has a mean IOP reduction of 3-4mm Hg throughout the
diurnal cycle in patients with a mean baseline IOP of approxi-
mately 23mm Hg. Rescula has been suggested an acceptable
alternate for beta blocker therapy.''

Additionally, it is noted that Rescula is an effective adjunct
to patients already using topical beta-blockers.'? In comparing
additive effects of unoprostone 0.15% with brimonidine 0.2% in
patients already using timolol maleate 0.5%, it was observed that



there was similar efficacy and safety between the two adjunc-
tive medications throughout the daytime diurnal curve.'> When
comparing the effects of monotherapy with either unoprostone
0.15% or brimonidine 0.2%, it was noted that twice-daily brimo-
nidine demonstrates a statistically greater peak reduction in IOP
than unoprostone, but unoprostone decreased |IOP over the
complete |2-hour daytime dosing cycle whereas brimonidine
did not.'*

[t appears that Rescula has a favorable safety profile. There
are no apparent adverse cardiovascular or pulmonary effects
associated with Rescula use and no noted drug interactions.'>!”

¢ Simbrinza. A novel combination therapy consisting of
brinzolamide 1% and brimonidine 0.2%, Simbrinza suspension
(Alcon) is designed to lower IOP in patients with open-angle
glaucoma and ocular hypertension. Like its individual compo-
nents, Simbrinza is labeled for TID dosing.

As Simbrinza is a suspension, the bottle should be shaken
before use. Simbrinza suspension is supplied in an 8ml bottle.
The two components of Simbrinza appear to have a comple-
mentary mechanism of IOP reduction in aqueous suppression as
well as increased uveoscleral outflow.

Compared to the individual components, Simbrinza offers an
additional I-3mm Hg IOP reduction. When used as a sole agent,
Simbrinza accounted for a 21-35% reduction in IOP from base-
line depending upon the time of measurement.'®-20 In efficacy
studies comparing Simbrinza to its individual components, the
baseline IOP of study patients was stratified for each group so as
to not confound the effects of the medications or inadvertently
favor one treatment over another.

No additional risks were identified with Simbrinza suspen-
sion compared to those observed with the individual compo-
nents.'®20 The most frequently reported treatment-related
adverse events, occurring in approximately 3-5% of patients, in
descending order of incidence were blurred vision, eye irritation,
dysgeusia (bad taste), dry mouth and ocular allergic reactions.
Overall, Simbrinza suspension was well tolerated in clinical stud-
ies. Cardiovascular parameters (resting pulse rate and systolic
and diastolic mean blood pressure) in patients using Simbrinza
suspension were similar to those using brimonidine, with a mod-
est, clinically insignificant decline.'®!®

Simbrinza suspension is approved as first-line therapy,
adjunctive therapy and replacement therapy for patients who
cannot use a prostaglandin analog.

Patients suffering from symptomatic vitreoretinal adhe-
sion, macular edema and neovascular disease now have new
advancements in therapies for their conditions.

e Jetrea. In October 2012, the FDA approved the proteo-
lytic enzyme ocriplasmin 2.5mg/ml intravitreal injection (Jetrea,
Thrombogenics) for patients with symptomatic vitreomacular
adhesion; the therapy was introduced commercially in January
2013.

Vitreomacular adhesion and vitreomacular traction syn-
drome can lead to vision loss from pathologic traction and can
progress on to macular hole development with even greater
visual morbidity. Previously, such vitreomacular traction could

only be relieved through vitrectomy. Now it appears that suc-
cess can be achieved in up to 25% of patients with vitreomacular
traction syndrome with a single intravitreal injection of Jetrea.

Vitreoretinal adhesion and traction exists due to a fibrocel-
lular proliferation at the macula. Ocriplasmin acts to cleave
fibronectin and laminin at the vitreoretinal interface.?'?? In the
largest study to date, 652 eyes with symptomatic vitreomacular
adhesion were treated with a single intravitreal injection of
either ocriplasmin or placebo with a goal or vitreoretinal traction
resolution by day 28. Of these treated study eyes, vitreomacular
adhesion resolved in 26.5% of ocriplasmin-injected eyes and in
10.19% of placebo-injected eyes (P<0.001). Additionally, total
posterior vitreal detachment was achieved in significantly more
ocriplasmin-injected eyes than placebo.

Closure of pre-existing macular holes occurred at a signifi-
cantly greater percentage in eyes injected with ocriplasmin com-
pared to placebo. Also, visual acuity improvement (three lines
or more) occurred more often in eyes injected with ocriplasmin
compared to placebo. The most common adverse events asso-
ciated with ocriplasmin injection were vitreous floaters, photop-
sia, injection-related eye pain and conjunctival hemorrhage.”?

* Eylea. Aflibercept (Eylea, Regeneron) is a soluble decoy
receptor against vascular endothelial growth factor (VEGF) that
offers greater potency and binding affinity than other anti-VEGF
drugs.”* Aflibercept has been shown to trap VEGF and inhibit
multiple growth factors, giving it a commonly used moniker as a
“VEGF-trap.”> VEGF is well known to be a causative factor in the
development of neovascularization, as well as macular edema.
Aflibercept binds VEGF-A, VEGF-B, and placental growth factors
| and 2 with high affinity.?®

Eylea was originally approved by the FDA in November
201l for the treatment of choroidal neovascularization associ-
ated with age related macular degeneration (AMD). Anti-VEGF
agents inhibit angiogenesis in the eye by suppressing abnormal
blood vessel growth. Aflibercept given every eight weeks after
a loading dose was clinically equivalent to the current FDA-
approved therapy ranibizumab (Lucentis, Genentech), given
every four weeks.”* Thus, Eylea is appealing in that it has anti-
VEGF activity similar to standard accepted therapies but requir-
ing injection only every eight weeks rather than four.

The major update regarding Eylea is a new FDA indication
for treatment of macular edema secondary to central retinal
vein occlusion (CRVO). In a six-month study comparing monthly
intravitreal injection of aflibercept with placebo in eyes with
macular edema from CRVO, aflibercept treated eyes demon-
strated improved visual acuity and reduced retinal thickness.
Additionally, there was no development of neovascularization in
the aflibercept treated eyes while 7% of placebo treated eyes
developed this complication.?”

Carrying the results of this study out to a year with patients
receiving 2mg of intravitreal aflibercept as needed for persistent
macular edema resulted in a statistically significant improve-
ment in visual acuity at week 24, which was largely maintained
through week 52 with PRN dosing.?® It remains to be seen if
the frequency of Eylea injections may be reduced while treating
CRVO-related macular edema.

[t appears that Eylea is not only a viable treatment for
macular edema arising from CRVO, but may also be used for
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exudative AMD. It should be noted that the treatment for
CRVO-related macular edema involved monthly injections of
Eylea while the treatment for exudative AMD was bimonthly.
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IDIOPATHIC POLYPOIDAL
CHOROIDAL VASCULOPATHY

Signs and Symptoms

Idiopathic polypoidal choroidal vas-
culopathy (IPCV), historically known
as posterior uveal bleeding syndrome,
is a typically unilateral disease that pro-
duces numerous periodic bouts of reti-
nal pigment epithelium (RPE) detach-
ment with or without hemorrhage
secondary to serosanguinous leakage in
the peripapillary region.!'3 A macular
variant has been identified.>7 The dis-
ease has also been associated with the
risk factor of smoking, myopic degen-
eration with the presence of staphy-
loma, and tilted disc syndrome.”" 14

Though frequently mistaken for
age-related macular degeneration
(AMD), its differentiation is based on
age of onset (younger individuals), race
(often non-white), lack of drusen, as
well as its characteristic angiographic
and optical coherence tomography
(OCT) findings.!®* Once believed to
be a disease of middle-aged, African-
American women, its presentation is
now recognized to affect any people
of color with some suggestion of a
greater prevalence among Asians."1*
The entity has a documented inci-
dence of only 8-13% in white patients
with cases reported in Irish, French,
German and Italian nationalities.
IPCV has no obvious gender predilec-
tion.1® The natural course of the dis-
ease often follows a remitting-relapsing
course clinically associated with chron-
ic, multiple, recurrent serosanguinous
detachments of the retinal pigment
epithelium, associated neurosensory
retinal detachment, and subretinal
neovascularization.* Remarkably, the
long-term visual prognosis is good as
long as the macula is not involved.!"3

Funduscopically, IPCV presents
as subretinal orange nodules (polyps)
within the choroidal vasculature.!-14
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Idiopathic polypoidal choroidal vasculopathy.

Intravenous fluorescein angiography
(IVFA) poorly delineates the choroidal
circulation. Indocyanine green angiog-
raphy (ICGA) uses indocyanine green
dye which fluoresces in the infrared
spectrum, permitting enhanced imag-
ing of structures below the RPE

and overlying extravasated fluid. Its
molecular size and capacity to bind to
albumin allow the dye to remain in the
choriocapillaris, providing the poten-
tial for detailed imaging of entities at
this deep level.!131 Active IPCV will
angiographically appear as a hot spot at
the location of the leaking polyps.!31?

Pathophysiology

Idiopathic polypoidal choroidal
vasculopathy has been considered by
many as a distinct choroidal abnormal-
ity characterized by an intrachoroidal
vascular network of vessels ending
in polyp-like structures.!"1%13 Tt is
hypothesized that eyes with neovascu-
lar AMD are different than those with
IPCV in that the new vascular forma-
tions exhibit substantially different
structural alterations of the elastic layer
in the Bruch’s membrane.® Elastin
gene (EG) polymorphisms play a role
in the development of neovasculariza-
tion of both entities; however, genetic
differences in the EG may be among
the reasons for the histopathological

differences.?

Researchers using indocyanine green
angiography have been able to discern
two different patterns of vasculariza-
tion.220 The first demonstrates feeder
and draining vessels along with net-
work vessels creating the characteristic
findings seen in choroidal neovascu-
larization (CNV).210 Points of focal
dilatation on marginal vessels were
comprised of polypoidal lesions.? The
second pattern demonstrated neither
teeder nor draining vessels in the set-
ting of far fewer network vessels.?
Again, the points of deformation of
the network vessels appeared as polyp-
oidal lesions.2

The researchers believe the first pat-
tern represents a variant of deformed
CNV.210 The second pattern is more
unique and postulated to result from
abnormalities of the choroidal ves-
sels such as abnormal dilatation and
hyalinization of the vessels in the set-
ting of exudative changes in the blood
plasma.? Further changes in the base-
ment membrane, showing deposits
and granulomatous tissue suggests, at
least in some cases, the condition arises
from hyalinized arteriolosclerosis of
choroidal vessels.21112

The pathophysiology postulated to
induce IPCV choroidal abnormalities
in cases of myopic staphyloma and tilt-
ed disc syndrome are induced blood-
flow disturbances to the region.® Once
the abnormal vessels invade Bruch’s
membrane to form a polypoidal net-
work, the RPE is pushed upward by
increased intravascular pressure created
by the dilated vessels and exudation
from the vessels in the choroidal net-

work.220

Management

In the event fluid and hemorrhage
obscure observation of the choroidal
detail, OCT, IVFA and ICGA can
assist in diagnosis as well as guide
treatment and improve post-treatment-

Illonitoring.13’21'26



Indocyanine green angiography uses
tricarbocyanine dye that is injected
intravenously and is imaged as it passes
through ocular vessels. An excitation
filter with a peak at 805nm and a bar-
rier filter with a transmission peak of
835nm, corresponding to the maxi-
mum fluorescence emitted by the dye
in whole blood permits the capture of
its pooling or leakage.!?-? The large
molecular characteristics of the dye
itself and its ability to bind to albumin
allow it to remain inside the large cho-
roidal vessels. Its fluorescent properties
enable viewing in the presence of cho-
roidal bleeding.!3%628 Choroidal neo-
vascularization using ICG is observed
as either focal hyperfluorescence (hot
spot) or diffuse hyperfluorescence
(plaque). Scanning laser ophthalmos-
copy (SLO) imaging allows for better
visualization of feeder vessels, allowing
even more selective treatment.20

Imaging the choroid with spectral-
domain optical coherence tomography
(SD-OCT) technology is often inef-
fective because of signal transmission
limitations.2?-32 Modifications to the
instrumentation has created enhanced-
depth imaging optical coherence
tomography (EDI-OCT).? This
improved system permits imaging of
the choroid with reasonable clarity.??-32
Enhanced-depth imaging provides
in vivo cross-sectional imaging of the
choroid. It is a commercially avail-
able package on most spectral-domain
OCT devices.?*?? EDI-OCT demon-
strates solitary or multiple polypoidal
lesions with local moderate reflectivity
between the RPE and Bruch’s mem-
brane.31:32 Moderate reflectivity and an
incomplete Bruch’s membrane can be
seen in the presence of dome-like RPE
detachments which sometimes accom-
pany polypoidal lesions.3?

Intravitreal therapy remains the
standard-of-care treatment for pol-
ypoidal choroidal vasculopathy.?*33-37
Photodynamic therapy (PDT) can

be used by itself or in combination
with an anti-vascular endothelial
growth factor inhibitor (anti-VEGF)
such as ranibizumab or bevacizum-
ab. 1-410,11,22-25,35-40 While the addi-
tion of an anti-VEGF agent has not
significantly improved outcomes or
reduced polypoidal lesion recurrence,
the EVEREST and PEARL studies
along with others demonstrated its
assistance to PDT in treating subreti-
nal hemorrhages.>*38 For this reason,
dual therapy seems to be gaining favor
over PDT alone.3*3® Continuous
monthly intravitreal anti-VEGF treat-
ment has also been studied.3 While
the results indicate the treatment is
well tolerated with reduced polypoidal
lesions, visual stabilization, resolution
of subretinal hemorrhage and reduced
macular edema are variable. Branching
choroidal vessels remain.?
Angiographically guided laser pho-
tocoagulation targeted exclusively to
the feeder vessels supplying IPCV
lesions and laser directed at extrafoveal
IPCV lesions is also recognized as
an effective method of treatment.®#0
Laser photocoagulation is used as a last
resort when other therapies fail.*’

Clinical Pearls

* Since choroidal neovascular mem-
branes have the capability to grow at a
rate of 10-15 microns per day, prompt
referral to the retinal specialist upon
suspicion of any CNV is urgent.

* All modern imaging techniques
such as IVFA, ICGA and OCT have
a role in the accurate diagnosis and fol-
lowing of IPCV.

* Patients found to have exudative,
hemorrhagic retinopathy, without signs
of active inflammation or precursors to
AMD, should be considered suspicious
for IPCV.

1. Yannuzzi LA, Sorenson J, Spaide RF, Lipson B.
Idiopathic polypoidal choroidal vasculopathy (IPCV).
1990. Retina. 2012;32 Suppl 1:1-8.

2. Yuzawa M. Polypoidal choroidal vasculopathy. Nihon

Ganka Gakkai Zasshi. 2012;116(3):200-31.

3. Ciardella AP, Donsoff IM, Huang SJ, et al.
Polypoidal choroidal vasculopathy. Surv Ophthalmol.
2004;49(1):25-37.

4. McCleary CD, Guier CP, Dunbar MT.

Polypoidal choroidal vasculopathy. Optometry.
2004;75(12):756-70.

5. Escano MF, Fuijii S, Ishibashi K, et al. Indocyanine
green videoangiography in macular variant of idio-
pathic polypoidal choroidal vasculopathy. Jpn J
Ophthalmol. 2000;44(3):313-6.

6. Stangos AN, Gandhi JS, Nair-Sahni J, et al.
Polypoidal choroidal vasculopathy masquerading

as neovascular age-related macular degenera-

tion refractory to ranibizumab. Am J Ophthalmol.
2010;150(5):666-73.

7. Moorthy RS, Lyon AT, Rabb MF, et al. Idiopathic
polypoidal choroidal vasculopathy of the macula.
Ophthalmology. 1998;105(8):1380-5.

8. Kondo N, Honda S, Ishibashi K, et al. Elastin gene
polymorphisms in neovascular age-related macular
degeneration and polypoidal choroidal vasculopathy.
Invest Ophthalmol Vis Sci. 2008;49(3):1101-5.

9. Mauget-Faysse M, Cornut PL, Quaranta El-Maftouhi
M, Leys A. Polypoidal choroidal vasculopathy in tilted
disk syndrome and high myopia with staphyloma. Am J
Ophthalmol. 2006;142(6):970-5.

10. Quaranta M, Mauget-Faysse M, Coscas G.
Exudative idiopathic polypoidal choroidal vasculopathy
and photodynamic therapy with verteporfin. Am J
Ophthalmol 2002;134(2):277-80.

11. Costa RA, Navajas EV, Farah ME, et al. Polypoidal
choroidal vasculopathy: Angiographic characterization
of the network vascular elements and a new treatment
paradigm. Prog Retin Eye Res 2005;24(5):560-86.

12. Yuzawa M, Mori R, Kawamura A. The origins of
polypoidal choroidal vasculopathy. Br J Ophthalmol
2005;89(5):602-7.

13. Stanga PE, Lim JL, Hamilton P. Indocyanine green
angiography in chorioretinal diseases: indications and
interpretation: an evidence-based update. Ophthalmol.
2003;110(1):15-21.

14. Laude A, Cackett PD, Vithana EN, et al. Polypoidal
choroidal vasculopathy and neovascular age-related
macular degeneration: same or different disease? Prog
Retin Eye Res. 2010;29(1):19-29.

15. Kumar A, Nainiwal S, Prakash G. Indocyanine
green angiography in age-related macular degenera-
tion. Bombay Hosp J. 2002;44(3):333-9.

16. Alexander LJ. Exudative and nonexudative macular
disorders. In: Alexander LJ, ed. Primary care of the
posterior segment, 3rd Ed. New York, McGraw-Hill
2002:75-208.

17. Fernandes LH, Freund KB, Yannuzzi LA, et al. The
nature of focal areas of hyperfluorescence or hot spots
imaged with indocyanine green angiography. Retina
2002;22(5):557-68.

18. Berger JW, Maguire MC, Fine SL. The macular
photocoagulation study. In: Kertes, P J, Conway

MD, eds. Clinical trials in ophthalmology: a summary
and practice guide, 1st Ed. Philadelphia; Lippincott,
Wiliams and Wilkins 1998:71-96.

19. Nishiima K, Takahashi M, Akita J, et al. Laser
photocoagulation of indocyanine green angiographically
identified feeder vessels to idiopathic polypoidal choroi-
dal vasculopathy. Am J Ophthalmol 2004;137(4):770-3.
20. Okubo A, Hirakawa M, Ito M, et al. Clinical features
of early and late stage polypoidal choroidal vasculopa-
thy characterized by lesion size and disease duration.
Graefes Arch Clin Exp Ophthalmol. 2008;246(4):491-9.

JUNE 15, 2013 REVIEW OF OPTOMETRY

57A



21. Conrath J, Ridings B. Indocyanine green angi-
ography in age-related macular degeneration. J Fr
Ophtalmol. 2003;26(8):854-63.

22. Ueno C, Gomi F, Sawa M, Nishida K. Correlation
of indocyanine green angiography and optical coher-
ence tomography findings after intravitreal ranibi-
zumab for polypoidal choroidal vasculopathy. Retina.
2012;32(10):2006-13.

23. Chae JB, Lee JY, Yang SJ, et al. Time-lag between
subretinal fluid and pigment epithelial detachment
reduction after polypoidal choroidal vasculopathy treat-
ment. Korean J Ophthalmol. 2011;25(2):98-104.

24. Coppens G, Spielberg L, Leys A. Polypoidal choroi-
dal vasculopathy, diagnosis and management. Bull Soc
Belge Ophtalmol. 2011;(317):39-44.

25. Gomi F, Tano Y. Polypoidal choroidal vascu-
lopathy and treatments. Curr Opin Ophthalmol.
2008;19(3):208-12.

26. Windisch R, Windisch BK, Cruess AF. Use of fluo-
rescein and indocyanine green angiography in polypoi-
dal choroidal vasculopathy patients following photody-
namic therapy. Can J Ophthalmol. 2008;43(6):678-82.
27. Hutchinson JK, Street, M, Gurwood AS, Myers MD
Face off: Fluorescein vs. OCT. Review of Optometry
2011; 148(9): 62-75.

28. Slakter JS, Yannuzzi LA, Guyer DR. Indocyanine-
green angiography. Curr Opin Ophthalmol.
1995;6(3):25-32.

29. Noori J, Riazi Esfahani M, Hajizadeh F, Zaferani
MM. Choroidal mapping; a novel approach for evaluat-
ing choroidal thickness and volume. J Ophthalmic Vis
Res. 2012;7(2):180-5.

30. Nagase S, Miura M, Makita S, et al. High-
penetration optical coherence tomography with
enhanced depth imaging of polypoidal choroidal vascu-
lopathy. Ophthalmic Surg Lasers Imaging. 2012;43(2)
e5-9.

31. Qjima Y, Hangai M, Sakamoto A, et al. Improved
visualization of polypoidal choroidal vasculopathy
lesions using spectral-domain optical coherence
tomography. Retina. 2009;29(1):52-9.

32. Li HY, Dai RP, Dong FT, Chen YX. Tomographic
features of polypoidal choroidal vasculopathy lesions
by spectral domain optical coherence tomography.
Zhonghua Yan Ke Za Zhi. 2011;47(8):715-20.

38. Ziemssen F, Heimann H. Evaluation of verteporfin
pharmakokinetics--redefining the need of photosensitiz-
ers in ophthalmology. Expert Opin Drug Metab Toxicol.
2012;8(8):1023-41.

34. Koh A, Lee WK, Chen LJ, et al. EVEREST Study:
efficacy and safety of verteporfin photodynamic
therapy with ranibizumab or alone versus ranibi-
zumab monotherapy in patients with symptomatic
macular polypoidal choroidal vasculopathy. Retina
2012;32(8):1453-1464

35. Gomi F, Sawa M, Wakabayashi T, et al. Efficacy of
intravitreal bevacizumab combined with photodynamic
therapy for polypoidal choroidal vasculopathy. Am J
Ophthalmol. 2010;150(1):48-54.

36. Kim SJ, Yu HG. Efficacy of combined photodynam-
ic therapy and intravitreal bevacizumab injection versus
photodynamic therapy alone in polypoidal choroidal
vasculopathy. Retina. 2011;31(9):1827-34.

37. Lee YH, Lee EK, Shin KS, et al. Intravitreal ranibi-
zumab combined with verteporfin photodynamic
therapy for treating polypoidal choroidal vasculopathy.
Retina. 2011;31(7):1287-93.

38. Tomita K, Tsujikawa A, Yamashiro K, et al.
Treatment of polypoidal choroidal vasculopathy

with photodynamic therapy combined with intra-

vitreal injections of ranibizumab. Am J Ophthalmol.
2012;153(1):68-80.

39. Kokame GT, Yeung L, Lai JC. Continuous anti-
VEGF treatment with ranibizumab for polypoidal cho-
roidal vasculopathy: 6-month results. Br J Ophthalmol.
2010;94(3):297-301.

40. Gemmy Cheung CM, Yeo |,Li X, et al. Argon laser

with and without anti-vascular endothelial growth factor

therapy for extrafoveal polypoidal choroidal vasculopa-
thy. Am J Ophthalmol. 2013;155(2):295-304.

POSTERIOR VITREOUS
DETACHMENT

Signs and Symptoms

Posterior vitreous detachment
(PVD) refers to the separation of the
cortical vitreous from the internal lim-
iting membrane (ILM) of the retina
anywhere posterior to the vitreous
base.!1 It may be localized, partial
or complete.>> Symptoms include
the appearance of floating spots in
the visual field, particularly noticeable
against the bright blue sky or light
colored surfaces such as reading words
on a white page or looking at a white
wall. The floating spots are the result
of shadows cast by collagen fibrils
suspended and drifting through the
liquefied portions of the vitreous gel.
The result is the characteristic entoptic
phenomenon known as “floaters.” The
phenomenon is often accentuated in
environments having fluorescent illu-
mination.”

In cases where floaters are the result
of acute PVD with accompanying vit-
reous hemorrhage, the floating spots
may be large or may be numerous.

In the event the vitreous hemorrhage
is on the visual axis, a reduction of
acuity may be present.!3!* In cases
where there is an incomplete detach-
ment and retinal traction, the symp-
tom of flashing lights (photopsia)
may occur.”? PVD has no racial or
gender predilection and is common,
occurring in approximately 50% of
patients over the age of 50, increasing
to approximately 75% by age 65.511:12
There is an increased risk of PVD in

Weiss ring in a case of PVD.

aphakic or pseudophakic eyes, myopes
and eyes with a history of trauma or
intraocular inflammation.”!2 Women
may be prone to PVD at a younger age
secondary to reduced hyaluronic acid
synthesis associated with decreasing
postmenopausal estrogen levels.>%1!

Biomicroscopic examination reveals
an optically clear space filled with liq-
uefied vitreous between the detached
posterior hyaloid and the retina.1
The pathognomonic sign of a PVD
is the presence of a clinically observ-
able fibrous annulus of tissue (Weiss
or Vogt ring) in the vicinity of the
optic disc.” This ring represents the
remnants of the circular attachment of
the posterior, primary cortical vitre-
ous to the site encircling the nerve
(Area of Martegiani).!” The presence
of a Weiss ring does not indicate total
separation of the posterior hyaloid
membrane from the ILM, nor does
its absence confirm that the posterior
hyaloid membrane remains attached.*
While patients on anticoagulation
therapy may have a larger incidence of
vitreous hemorrhage following acute
PVD, their risk for retinal tears and
detachments does not seem to be any
higher.1314

In cases where the detachment is
incomplete, traction is produced by
tangential mechanical forces caused by
tocal condensations and shrinkage of
the vitreous.'>16 This causes vitreo-

macular traction (VMT) syndrome.'>1¢
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These patients may experience variable
changes in visual acuity and metamor-
phopsia which has the potential to

worsen as the tissue distorts.!>16

Pathophysiology

The vitreous is comprised of water,
inorganic salts, ascorbic acid and two
major macromolecules: collagen and
glycosaminoglycans (GAGs), particu-
larly hyaluronic acid.}7-21 The vitreous
“gel” is formed by a dilute meshwork of
collagen fibrils that provides a scaffold-
like structure that is supported by hyal-
uronic acid.’” Attachments of the vitre-
ous to the retina occur in areas where
the ILM is the thinnest, including
the vitreous base, the margins of the
optic disc, the back of the crystalline
lens in contact with the hyloidocap-
sular ligament of Wieger, the foveola,
along large retinal vessels and sites of
abnormal vitreoretinal adhesion such as
lattice margins or areas of chorioretinal
scar formation.»>7 It was previously
thought that the posterior vitreous
collagen fibrils directly inserted into
the ILM but recent findings suggest
that an extracellular matrix composed
of laminin, fibronectin and sulfated
proteoglycans interface and act as a
“molecular glue.”®® The balance of the
posterior vitreous adherence is more
diffuse.®

As aging occurs, progressive reor-
ganization of the hyaluronic acid and
collagen molecules induces two major
vitreous changes: liquefaction and
aggregation of collagen fibrils.!12!
Synchysis refers to liquefaction of
the vitreous and is typically an aging
process accelerated by myopia, inflam-
mation, trauma, hereditary vitreoreti-
nal syndromes such as Stickler’s and
Marfan’s syndromes, retinal vascular
diseases, aphakia and vitreous hemor-
rhage.1'11'19‘23 Synchysis is the most
common degenerative change in the
vitreous and has been found to be
present as early as four years of age.

Liquefied vitreous may account for
approximately 20% of the vitreous vol-
ume by ages 14-18.13 The degenera-
tion continues steadily after age 40 with
more than half of the vitreous body
becoming liquid by the age of 80.%1118

The process of synchysis leaves
pockets of liquefaction known as
lacunae. Biomicroscopically, they are
regions that develop centrally, devoid
of collagen fibrils. These lacunae
typically enlarge and coalesce over
time.>1121,2325 Syneresis refers to the
process of vitreous collapse where col-
lagen fibrils aggregate into macroscopic
bundles of parallel fibrils.111:18,21,26

When both synchysis and syneresis
are present, the collagen aggregates
become suspended and mobile within
the lacunae.?! They create moving
penumbra which, when large enough,
can be detected by the patient. The
aggregates can also be observed clini-
cally as freely moving dark particles
in the vitreous that scatter with ocular
movement. 121

The process of PVD begins with
synchysis of the vitreous and weaken-
ing of the vitreoretinal adhesions.!823
Enlargement of formed lacunae cause
the posterior vitreal cortical wall over-
lying the involved area to become
thinned.? As the vitreoretinal adhe-
sions dissolve, discontinuities form
within the posterior hyaloid (either via
fissure evolution or via a microbreak
in the thin cortical vitreous layer).?’
This allows synchytic vitreous to enter
the subhyaloid space, dissecting the
posterior hyaloid from the ILM of the
retina.}->10-21

PVD typically begins in a single
superior perifoveal quadrant. The
vitreoretinal ILM attachments at
the fovea and optic nerve head often
remain attached.?® Over time, as the
perifoveal detachment enlarges, it
completely surrounds the attachments
at the fovea.?® Finally, detachment of
the vitreous from the foveal region

produces a funnel-shaped configura-
tion with attachments at the optic disc
and vitreous base.2028 When the PVD
releases from the optic nerve, the pro-
cess is complete.?830 A complete PVD
occurs when the posterior cortical vitre-
ous is detached from the entire retina,
including its attachment to the optic
nerve up to the posterior border of the
vitreous base.3! Even healthy young
eyes may begin to form incomplete or
partial PVD beginning as early as the
fourth decade of life.?? These cases
may remain asymptomatic but progress
slowly for years before becoming a
complete PVD.30

An anomalous PVD results when
synchysis occurs without sufficient
detachment from the ILM. Here,
gel liquefaction exceeds the degree of
vitroretinal dehiscence (separation).!®
This results in tractional effects at the
interface.!® Those with genetic collagen
disease, such Marfan’s, Ehlers-Danlos
and Stickler’s syndromes have a higher
incidence of anomalous PVD 11:18,32
The physics of anomalous PVD has the
potential to generate forces which split
the posterior vitreous cortex causing
vitreoschisis.'® When this phenom-
enon occurs in the periphery, tractional
forces increase the risk of retinal tears
and detachments.'®!8 When it occurs
in or adjacent to the macula, it has the
potential to induce wrinkling of the
neurosensory retina referred to as macu-
lar pucker. The pathology is also known
as cellophane maculopathy, epiretinal
membrane, vitreoretinal interface macu-
lopathy and VMT syndrome. 161833

Vitreoschisis may contribute to the
process of macular hole formation
and increase the risk diabetic macular
edema.1®33 When vitreoschisis occurs
in the region of the optic disc, vitreo-
papillary traction may increase the risk
of neovascularization of the disc.!® In
susceptible patients, the process can
increase the risk of proliferative vitreo-
retinopathy.!®
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Uchino et al. have proposed a grad-
ing system for age-related PVD:

Stage 1—incomplete perifoveal
PVD in up to three quadrants

Stage 2—incomplete perifoveal
PVD in all quadrants, with residual
attachment to the fovea and optic disc

Stage 3—incomplete PVD over the
posterior pole with residual attachment
to the optic disc

Stage 4—complete PVD.3°

Management

The management for acute PVD is
thorough examination of the posterior
segment to rule out the presence of
retinal holes, tears and detachments.
The vitreous should be evaluated for
“tobacco dust,” sometimes referred
to as Schaffer’s sign (retinal pigment
epithelial cells or red blood cells that
are passed into the vitreous following
a retinal tear) and hemorrhage.3436
Dilated biomicroscopy (with and with-
out a contact or non-contact fundus
lens), three-mirror lens and binocular
indirect ophthalmoscopy with and
without scleral indentation should all
be considered to examine for retinal
breaks requiring immediate treatment.

Patients should be educated to the
classic signs and symptoms of retinal
detachment: repetitive flashing lights,
sudden shower of additional new
floating spots, cobwebs in the field of
vision, visual acuity loss and missing
visual field as if a curtain was block-
ing the view. Since patients initially
diagnosed as having uncomplicated
PVD have approximately a 3.4%
chance of a retinal tear within the first
six weeks following the event, they
should be advised to limit their activity
(no contact or competitive sports, no
weight lifting, no jogging or running)
over that period until they can be re-
evaluated.”!! Patients should be coun-
seled that in most cases the symptoms
disappear on their own. In the event
symptoms remain and create a distract-
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ing annoyance, pars plana vitrectomy
can be discussed as an option, although
the procedure is not routinely recom-
mended.?” Pharmacologic vitreolysis

can be used for anomalous PVD lead-

ing to vitreomacular traction.

Clinical Pearls

* The Weiss ring, which results
from a PVD, may be complete (circu-
lar) or broken and often casts a shadow
during indirect ophthalmoscopic exam-
ination.

* Patients with posterior vitreous
detachment with vitreous pigment
granules or hemorrhage are much more
likely to have a retinal tear compared
with those who have normal findings
on qualitative vitreous examination.

* Patients should be educated about
the potential long-term complications
of the pars plana vitrectomy option for
the removal of floaters (i.e., potential
for cataractogenesis in phakic patients,
potential for prolonged healing course,
potential for macular edema).

* Patients who develop late-onset
retinal breaks and/or detachment (fol-
lowing retinal examination) after acute
PVD typically are patients who com-
plained of increased symptoms follow-
ing the acute PVD event. Patients not
reporting increased symptoms despite
having a PVD are unlikely to have late-

onset retinal complications.
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VITREOMACULAR TRACTION
SYNDROME

Signs and Symptoms

Vitreomacular traction (VMT)
syndrome has no racial or age pre-
dilection, though there is a greater
incidence in older women than men.!?
Common symptoms include micropsia,
metamorphopsia and vision decrease.
These symptoms are often mild and
their onset insidious.™* In some cases,
patients may be asymptomatic and
VMT syndrome is discovered on opti-
cal coherence tomography (OCT)
evaluation being done for other reasons.
In other cases, mild symptoms and
a subtle ophthalmoscopy appearance
leads to performance and subsequent
discovery on OCT. Several terms are
used to describe this condition, includ-
ing vitreomacular traction, vitreomacu-
lar adhesion (VIMA) and vitreomacular
traction syndrome (VMTY).

There may exist a discrepancy
between signs and symptoms, with
some patients demonstrating signifi-

Vitreomacular adherence with tractional cystoid
macular edema in vitreomacular traction
syndrome. (Courtesy Diana Shechtman, 0D.)

cant degrees of VMT yet manifesting
excellent visual acuity while others with
minimal VMT but with significant
anterior-posterior vitreal traction hav-
ing greatly diminished acuity.!
Diagnosis of VMT syndrome is very
challenging clinically. Adhesions of
the vitreous at the macula may be dif-
ficult if not impossible to observe even
with high-powered contact or non-
contact lens biomicroscopy. More easily
observed than the actual vitreal macular
traction itself is the surface wrinkling
it produces similar to epiretinal mem-
brane (ERM). Other complications
that are more observable include actual
ERM, cystoid macular edema (CME)
and macular pseudohole.! The defini-
tive diagnosis of VMT syndrome is
done through OCT analysis.”®
Spectral-domain OCT will show
a partial posterior vitreous detach-
ment (PVD) with an adherent vitreous
attached to the macular region of the
retina. The posterior hyaloid space
will be hyper-reflective and firmly
adherent to the macular region. The
adhesion and resultant traction may
be focal and not disturb the normal
foveal architecture. Alternately, there
may be significant anterior traction
on this focal adhesion with tenting of
the macula, perifoveal macular detach-
ment, tractional CME and lamellar or
full-thickness macular hole. These focal
adherences are often termed vitreofo-
veal traction, where VMT syndrome

Broad vitreomacular adherence in a case of
vitreomacular traction syndrome. (Courtesy
Diana Shechtman, 0D.)

is often reserved for more broad areas
of involvement. In these other cases,
rather than a focal macular adhesion,
the detaching vitreous may be broadly
adherent. This type of broad VMT is
commonly associated with ERM and
diffuse retinal thickening."

Pathophysiology

VMT was first described in 1970 as
an incomplete PVD exerting traction
on the macula and accompanied by
decreased visual acuity.” Today, VMT
can best be described as an anomalous
PVD. VMT results from vitreoreti-
nal adhesions at the macula and the
onset of a partial PVD. The tractional
forces imparted upon the macula have
the potential to cause foveal deforma-
tion and cavitation, CME, macular
detachment, ERM and macular hole
formation. Indeed, VMT syndrome
is within a spectrum of maculopathies
caused by vitreoretinal traction.

Posterior vitreous detachment is
a normal age-related phenomenon
characterized by progressive vitreous
liquefaction, resulting in a separation
between the posterior vitreous cortex
and the internal limiting membrane
(ILM) of the retina. Complications of
PVD are more likely to arise in eyes
where accelerated vitreous liquefaction
occurs prior to weakening of vitreo-
retinal adhesions. An anomalous PVD
occurs most likely as a result of pre-
mature vitreous liquefaction associated
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with insufficiently weakened vitreo-
retinal adhesion. At the posterior pole,
vitreoretinal traction may induce VMT
syndrome.!

In VMT syndrome, there is a fibro-
cellular proliferation that accounts for
the increased vitreoretinal adhesion
at the macula. The most commonly
found cells at the vitreoretinal inter-
face in VMT syndrome are astrocytes,
myofibroblasts and fibrocytes, though
recently it appears that retinal pigment
epithelial (RPE) cells may be present as
well.10 These cells, especially RPE cells,
are commonly found in ERM as well,
hence the similarity between the two
conditions.

The vitreous cortex adherent to
the ILM provides the scaffolding for
this fibrocellular proliferation and the
development of firm vitreoretinal adhe-
sion seen in VMT syndrome. The
proliferating cells and their accompa-
nying extracellular matrix fortify the
attachment of the vitreous to the retina.
Small defects in the ILM, possibly as
a result of a slowly detaching posterior
vitreous, have been proposed as the
nidus for the proliferating cells to gain
access to the ILM surface, although
this does not seem to explain the pres-
ence of RPE cells.?0

As the vitreous continues to detach,
the fibrocellular proliferation forming
a tight adhesion between the retinal
surface and the posterior hyaloid allows
for both lateral and anterior vitreo-
retinal traction. This results in VMT
syndrome with possible subsequent
macular tenting, foveal cyst formation,

tractional CME, ERM, foveal detach-

ment and macular hole formation.»>10

Management

In cases where the patient is asymp-
tomatic or minimally symptomatic with
good visual acuity (>20/30), observa-
tion should be the first consideration
as there may be no functional deficits

induced by VMT. There exists the
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possibility that complete vitreous sepa-
ration may spontaneously ensue, with
relief of the vitreomacular traction, res-
toration of normal macular architecture,
and an excellent visual outcome.!1-14

In cases with reasonable acuity,
observation is the preferred manage-
ment. Here, the patient should be
instructed on the use of Amsler grid
for home monitoring and to report any
visual changes immediately. Repeat
OCT is recommended every three to
six months. Any documented progres-
sion of the condition or loss of function
should precipitate a discussion consid-
ering more invasive therapy.

Eyes with focal VMT syndrome
(vitreofoveal traction) are more likely
to progress to macular hole formation
with worse visual outcomes than those
eyes with broad VMT. These cases
should be considered for surgical inter-
vention earlier.

Vitrectomy has long been the
procedure of choice to resolve VMT
syndrome and prevent other macular
complications.?®” Vitrectomy will
relieve vitreomacular traction and often
prevents progression to more serious
maculopathies such as macular hole. It
has been demonstrated that vitrectomy
can impart a significant improvement
in visual acuity and central foveal thick-
ness postoperatively. Eyes with lamellar
separation of the inner and outer foveal
layers preoperatively tend to have worse
prognoses, whereas eyes with cystoid
macular edema or broad VMT have
better postoperative visual results.!”
Preoperative foveal structure, macular
thickness, and duration of symptoms
are also correlated with post-operative
visual outcome.!8

A new method to relive traction in
VMT is the advent of pharmacologic
vitreolysis using ocriplasmin (Jetrea,

Thrombogenics).20-%°

Ocriplasmin is a
genetically engineered version of a plas-
min proteolytic enzyme. Fibronectin

and laminin are clinically relevant

plasmin receptors located at the vit-
reoretinal interface which are cleaved
by ocriplasmin. Ocriplasmin has been
shown in clinical trials to safely release
vitreomacular adhesion and close Stage
2 macular holes in a significant number
of patients.”® A single intravitreal ocri-
plasmin injection can induce separation
of the vitreous from the macular sur-
face and thereby relieve the tractional
changes that contribute to vision loss
from VMT syndrome and macular
hole. Due to the recent FDA approval
and only recent clinical availability
(January 2013), it is unclear where this
new modality will fall in the treatment
of VMT syndrome and whether or not
it will replace vitrectomy.

Clinical Pearls

* Focal vitreofoveal traction more
commonly leads to CME, foveal cyst
formation, and macular hole develop-
ment. Broad VMT will typically lead to
ERM formation, tractional CME and
increased foveal thickness, but is less
likely to result in macular hole forma-
tion, thus a better overall visual prog-
nosis.

* VMT is more common than
expected, as many patients are either
asymptomatic or minimally symptom-
atic and the condition is found surrep-
titiously on OCT scanning.

* In mild cases, it is difficult to
separate the degree of vision loss due to
VMT from that caused by co-existing
cataract.
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TOXOPLASMOSIS
Signs and Symptoms

Toxoplasma gondii is an intracel-
lular obligate protozoan parasite.l® In
under-developed countries, untreated
drinking water is considered a major
source of the Toxoplasma organ-
ism.>1% In the developed world, the
major sources of the organism are via
consumption of raw or undercooked
meat (pork, lamb and wild game meat)
and raw fruits and vegetables.">® The
organism can also be acquired through
contact with soil contaminated with the
feces of the cat or other small game.'
Worldwide exposure to 7. gondii has
been estimated at 30% in the US and
40-80% in Europe, India, countries
in Africa and countries in South

America. 2712

“Headlights in a fog” characteristic of active
toxoplasmosis. (Courtesy Barry Frauens, 0D.)

Congenital cases (newborns with
disease) are acquired through seroposi-
tive mothers.'® Congenital infection
frequently results in systemic compli-
cations at birth: fever, jaundice, low
birth weight, skin rash, pneumonia and
hepatoslenomegaly.»1® A unique com-
plexity of the disease is that even when
infection occurs at the time of birth,
signs and symptoms may not become
apparent for years.!”

In disease acquired later in life, ocu-
lar symptoms are known to be variable
according to the age when the infec-
tion blossoms and the ability to launch

a sustained immune response.!"14
Affected children (<12 years of age)
frequently present with reduced visual
acuity and may exhibit an acquired
strabismus, nystagmus or evidence of
previous or chronic episodes of inflam-
mation.>18-20 Teenagers and adults also
present with decreased vision but may
describe floaters secondary to more
substantial vitreous reaction along with
photophobia, pain, and hyperemia
from a uveitic response.>” Individuals
immunocompromised from either
human immunodeficiency virus (HIV)
or from iatrogenic suppression (organ
transplantation, chemotherapy) are also
highly susceptible.!

While the disease has the ability to
nest itself in the deeper layers of the
retina, active disease doesn’t always
present with an aggressive vitreous
reaction."62125 When the vitritis is
heavy, patients may present with the
chief complaint that their vision has
taken on a red hue. Toxoplasma retino-
choroiditis (choroid and retina affected)
is most commonly encountered in the
posterior pole.>1%?2 The lesions can
be solitary, or multiple with satellite
lesions.3® Active lesions present as
gray-white foci of retinal necrosis with
adjacent deep choroiditis, retinal vascu-
litis (sheathing of vessels), intraretinal
hemorrhage and varying amounts of
vitritis.>"®822 When the optic disc
demonstrates involvement, the condi-
tion is referred to as toxoplasma neuro-
retinitis. +6-23-25

The disease has been recognized as
being among the common causes of
granulomatous anterior uveitis with
mutton-fat keratic precipitates, fibrin,
cells, flare, iris nodules and posterior
synechiae.»> Uveitis-based abnor-
mality of intraocular pressure (either
low or elevated) often occurs and in
cases where inflammation is chronic
from recalcitrant or recurrent disease,

premature cataract formation is pos-
sible.21:26.27
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Scar formation occurs as each
lesion becomes inactive and is signi-
fied by pigmentary hyperplasia.!¢ Old
retinal scars connote significant retinal
destruction and leave corresponding
dense scotomas which may affect vision
depending upon location.> 28 As in
any case of posterior inflammation,
cystoid macular edema may develop.*®
Other associated complications include
punctate outer retinitis, papillitis,
intraocular inflammation without reti-
nochoroiditis, unilateral pigmentary
retinopathy, Fuchs’-like anterior uveitis,
scleritis, retinal artery occlusion and
multifocal or diffuse necrotizing retini-
£i5.3:29:30

Finally, like any disease involving the
subretinal tissues, cytokines and che-
moattractants along with the stressor
of the inflammation and pathology
itself can induce the genesis of choroi-
dal neovascularization, though this is

uncommon.31’32

Pathophysiology

Toxoplasmosis was initially iden-
tified and described by the team
of Nicolle and Manceaux and by
Splendore in Brazil in 1908.33-3 They
named the organism Crenodactylus
gundi and recognized the source
as rodents and rabbits.333% Today
renamed as Toxoplasma gondii, the
organism is among the most success-
ful protozoan parasites, with an innate
ability to manipulate the immune
system of the host.!*" The organ-
ism can be picked up by any number
of mammals and some birds with a
renewal lifecycle that is perpetuated in
the host’s small intestines. The cat is
considered en masse to be the definitive
host.1-533-40 Congenital transmission
occurs from an infected mother to the
fetus through the placenta.!6:33-40 Raw
or undercooked meat (lamb, chicken
or beef) are also principle vectors.!®
When not contracted congenitally, the
mode of transmission is through direct
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contact with the organism.
Toxoplasma gondii is an apicom-
plexan intracellular protozoa (obligate
organisms that have evolved complex
developmental stages important for
pathogenesis and transmission).3”#? Tt
is the most extensively studied organ-
ism of the coccidian group.3”*? Cats
acquire the organism through kills
or by being fed raw meat.3¥? Upon
ingestion, 7. gondii commences the
sexual stage by differentiating into male
and female gametes which fuse in the
intestinal epithelium of the host, form-
ing a fertilized oocyst.3® The oocyst is
then shed in the feces.*38 This living
morphologic form can remain viable in
soil for up to one year.*3%3? The spon-
taneous process of sporulation (where
the oocyst develops sporozoites) creates
the infectious form of the organism
which can be ingested intentionally or
unintentionally by another animal or
human.*>383% Once inside the intes-
tines of the new host, asexual prolifera-
tion begins as the organism assumes
the form of what is known as the pro-
liferative tachyzoite.*>38-40
Tachyzoites disseminate through-
out the body via the circulatory and
lymphatic systems carried by macro-
phages.3¥3% Tachyzoites can penetrate
virtually any nucleated cell.*>3%3
Central to the transmission and patho-
genesis of the organism is its ability
to convert from the proliferative stage
(tachyzoite) into latent tissue cysts
known as bradyzoites.’®3’ Bradyzoites
have the ability to accomplish encyst-
ment, becoming encapsulated.®®3? This
biologic feature permits Toxoplasma
to persist in the host and affords the
parasite a unique opportunity to spread
to new hosts through blood (placenta)
or oral contact without proceeding
through its sexual stages.3%*
Bradyzoite tissue cysts can survive in
brain, heart, skeletal muscle and retinal
tissue.>®3%* They can be reactivated
into active toxoplasmosis whenever

host immunity becomes impaired.3%%’
When the encapsulation breaks down,
the organisms transform back into
tachyzoites which invade neighboring
cells. #3840 The resultant inflammatory
response of the human immune system
in the choroid, retina and nerve create
the classic chorioretinal and neuroreti-
nal appearance.!637-40

Management

Laboratory diagnosis of toxoplasmo-
sis is based on isolation of the organism
from body fluids and tissues; however,
as its presentation is so distinctive,
many make the diagnosis based on the
observable clinical characteristics.*>#°
Detection of 7" gondii can be accom-
plished by direct identification using
polymerase chain reaction (PCR) to
uncover organism DNA and direct
detection of the tachyzoites cysts and
bradyzoites from tissues or smears
obtained from biopsy of cerebral spinal
fluid and blood.*>* Another approach
is indirect detection by checking for
antibodies using the antitoxoplasma
antibody test, indirect immunofluo-
rescent antibody tests (IFAT), Sabin-
Feldman methylene blue dye test (the
standard for detecting Toxoplasma
antibodies in humans) and complement
fixation test.3*3-48

Enzyme-linked immunosorbent
assay and PCR are laborious, time-con-
suming, expensive studies.*3 Recently,
loop-mediated isothermal amplification
was developed using isothermal condi-
tions (65°C) for DNA amplification.*?
The apparatus requires only a simple
incubator and can amplify up to 109
copies in less than an hour, making its
use more efficient.*?

Toxoplasmosis therapy in immu-
nosuppressed individuals includes
specific oral medication for the sys-
temic infection and topical anti-uveitic
medications for the ocular inflam-
matory component. There are several
regimens, with different drug combi-



nations.222449-53 Medications include
pyrimethamine, sulfadiazine, clindamy-
cin, trimethoprime-sulfamethoxazol,
spiramycin, azithromycin, atovaquone
and tetracycline.>*222449-53 One classic
approach includes pyrimethamine in
combination with folinic acid to reduce
the risk of drug-associated side effects,
sulfadiazine and prednisone.?#53 A
more convenient combination enlists
Bactrim DS (trimethoprim 160mg/
sulfamethoxazole 800mg, Roche) 1 tab
PO BID for 4-6 weeks.>* In patients
who are allergic to sulfonamides,
atovaquone (750mg, PO Q6H, over
2-6 months) can be substituted as an
alternative to the pyrimethamine/sulfa-
diazine.>*

In cases where active disease does
not threaten the macula or optic disc in
an immunocompetent patient, observa-
tion without medical management can
be offered.>2%3 However, most clini-
cians continue to prescribe medications
despite a lack of Level I evidence to
support the efficacy of routine oral anti-
biotic or oral corticosteroid treatment
for acute events in immunocompetent
patients.”*> There is Level I evidence
suggesting that long-term prophylactic
treatment (one tablet of Bactrim DS
every three days) may reduce recur-
rences in chronic relapsing cases.”>
In all cases, topical uveitis management
includes cycloplegia with atropine 1%
or homatropine 5% QD-TID and topi-
cal steroids such as prednisolone acetate
1% or difluprednate QID-Q2H in
accordance with the level of inflamma-
tion.3449-51

The prognosis for ocular toxoplas-
mosis in immunocompetent individuals
is usually good, as long as the optic
nerve and macula are not directly
involved.3*21:22:2443,52-56 A the disease
can play a role in the provocation of
other disorders, a full medical work
up should be completed.”” Since the
infection and inflammation involve the
choroid and retina, all lesions have the

potential to induce choroidal neovas-
cularization requiring photodynamic
therapy and anti-vascular endothelial
growth factor injections.?,>256,5%:60

Laser photocoagulation is rarely con-
sidered. %60

Clinical Pearls

* Transmission from an infected
pregnant woman to her fetus leading to
congenital toxoplasmosis is referred to
as vertical transmission.

* The risk of vertical transmission
increases when infection occurs later in
pregnancy. However, the consequences
to the fetus are more severe when
transmission occurs within the first tri-
mester.

* Since acquired infection with 7'
gondii is currently a more important
cause of ocular toxoplasmosis compared
to congenital infection, prevention
should be directed not only toward
pregnant women but toward the gen-
eral population.

* Other causes of granulomatous
anterior uveitis with associated pos-
terior inflammation include syphilis,
tuberculosis, Lyme disease, Toxocara
infection and HIV. Laboratory testing
in unconfirmed cases should include
these entities.
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TRACTIONAL RETINAL TEARS
Signs and Symptoms

Tractional retinal tears (TRT) have
no specific racial, gender or laterality
predilection; rather, they are produced
by complications of other pathologies
which induce preretinal tension.!3?
Retinal tears are more common in the
older population.

Tractional retinal tears are associ-
ated with posterior vitreous detachment
(PVD), myopia with staphylomatous
retinal stretching and vitreoretinal ten-
sion created by vitreoretinal interface
abnormalities such as white with and
without pressure, degenerative reti-
noschisis, cystic retinal tufts, epiretinal
membrane, vitreomacular traction syn-
drome and rarely, zonular traction tufts
on or near the border of lattice degen-
eration.” 10:13-16:32 Qther vitreoretinal
pathologies including Wagner’s syn-
drome and Stickler’s syndrome increase

the risk of TRT.??

Tractional retinal tear.

While intraretinal neovascular dis-
eases such as proliferative diabetic reti-
nopathy, ischemic venous occlusion and
proliferative sickle-cell retinopathy can
induce fibrovascular traction—which
create retinal tears and tractional retinal
detachment (TRD)—the typical cause
is robust interaction of the vitreous
along the border of vitreoretinal adhe-
sion.!3% In one study, the incidence
of TRT in eyes with a symptomatic
posterior vitreous detachment (PVD)
was 8.29%.31 TRT are also associated
with systemic diseases such as Marfan’s
syndrome, Ehlers-Danlos syndrome
and homocystinuria.!” Tractional reti-
nal tears may lead to rhegmatogenous
retinal detachment (RRD).1-25

Patients with TRT often report a
sudden onset of either a single or mul-
tiple floating spots, along with flashing
lights (photopsia).!%-12 Unlike entoptic
phenomena, which demonstrate exac-
erbations and remissions, or the scintil-
lating scotoma produced in vasospastic
events, the visual symptoms remain sta-
ble in the patient’s visual field.*1? Pain
is not a feature of any retinal detach-
ment as the tissue has no pain recep-
tors. There may be precipitating ocular
or head trauma. If there has been a
vitreous hemorrhage, there will be mul-
tiple large floaters or opacities which
may take the form of “cobwebs.”10-12
There may be severe loss of vision if
dense vitreous hemorrhage interrupts



the visual axis or if a resultant RRD
involves the macula. It is also possible
that the patient is asymptomatic and
unaware anything has occurred.!? The
blood or retinal pigment epithelium
(RPE) debris released from a TRT can
be observed by the clinician during fun-
dus examination and should be noted
as “tobacco dust” or “Schaffer’s sign.”?’

Pathophysiology

Retinal breaks are defined as full-
thickness defects in the neurosensory
retina.b27-10,11,19 They typically occur
anterior to the equator. All retinal
detachments involve a dissection of the
neurosensory retina from its underlying
RPE layer by subretinal fluid (SRF).**
The principle involved in RRD is that
forces exerted by the vitreous at the
site of their attachment to the retina
overcome its tensile strength, creating
a full-thickness discontinuity through
which fluid can migrate, separating the
neurosensory retina from the underly-
ing RPE.3’5’13’14’19

TRT often assume one of three
forms: the flap tear (horseshoe-shaped
tear), a retinal tear adjacent to an area
of lattice degeneration or an opercu-
lated tear.b>*1419 The incidence of
RRD without retinal breaks in the gen-
eral phakic population is typically low
(12/100,000).147%1% The natural prev-
alence of RRD increases to 14% with
myopia greater than -3D; however,
the risk increases dramatically when a
symptomatic TRT is present.!®? Byer
notes that while the incidence of RRD
from retinal breaks associated with lat-
tice degeneration is low (0.3-0.5%),
lattice degeneration may be associated
with up to 60% of RRD.® This is
due to lattice degeneration being quite
common and RRD uncommon in the
general population.

The most common natural inciting
process creating a TRT is posterior
vitreous detachment.1?24 The vitreous
“gel” is formed by a meshwork of col-

lagen fibrils that provide a scaffold-like
structure formed by hyaluronic acid.!
Firm attachments of the vitreous to
the retina occur via chemical bonds
through laminin, fibronectin and sul-
fated proteoglycans.!® The areas of firm
adhesion include the vitreous base, the
margin of the optic disc, the back of
the crystalline lens (hyloidocapsular
ligament of Wieger), the fovea, along
large retinal vessels and sites of abnor-
mal vitreoretinal anatomy such as the
margins surrounding lattice degen-
eration.!%13:3233 PVD begins with
synchysis (vitreous liquefaction). This
weakens the vitreoretinal adhesions.®
As the vitreoretinal adhesions dissolve,
discontinuities form within the poste-
rior hyaloid (either via fissure evolution
or via a microbreak in the thin cortical
vitreous layer).?? This allows liquid
vitreous to enter the subhyaloid space
dissecting the posterior hyaloid from
the TLM.111,20-23

An anomalous PVD results when
synchysis occurs without complete
detachment from the ILM.?7 This
results in tractional effects at the
interface.1:1120-23,3233 The physics of
PVD has the potential to generate
forces which split the posterior vitreous
cortex, causing vitreoschisis.!® When
this phenomenon occurs, tractional
forces increase the risk of TRT and
RRD, especially at the margins of ana-
tomically thin retina (lattice degenera-
tion). 1133233 The classic work of Foos
identifies the pathogenic principles of
TRT to include association with three
topographical relationships to the vitre-
ous base: intrabasal (caused by avulsion
of zonular traction tufts) juxtabasal
(related to traction of the posteriorly
detached vitreous on irregularities in
posterior border of vitreous base) and
extrabasal (resulting from avulsion of
cystic retinal tufts).3?

Traumatic retinal breaks are theo-
rized to result from rapid globe distor-
tion with expansion and contraction.

Here, vitreoretinal traction at the ora
serrata and equator induces TRT,
irregular breaks or retinal dialysis (cir-
cumferential breaks).!*2627 Traumatic
retinal breaks are documented to have
an increased incidence in the infero-
temporal and superonasal regions.!?728

Horseshoe-shaped tractional tears
are triangular in appearance. The apex
of the tear (posterior edge) may remain
attached to mobile vitreous and points
towards the posterior pole.b!? The base
of the tear is anchored at the vitreous
base. Mechanical traction of mobile vit-
reous to the retina may enlarge the tear
and physically separate it from the RPE
creating “tobacco dust.”1%30 If the tear
bridges a blood vessel, there can be
subsequent vitreous hemorrhage.!® If
an area of retinal tissue is pulled com-
pletely free and is observed to be float-
ing in the vitreous, the lesion is consid-
ered an operculated tear with the free
retinal tissue, termed the operculum.!”
Operculated tears often signal complete
vitreoretinal traction release.!?

Classic evidence suggests that the
edges of retinal breaks are covered by
smooth cellular membranes, merging
peripherally with a meshwork of vitre-
ous fibrils.’® These membrane cells
have poorly defined borders, a pitted
surface and a variable number of micro-
villi.!® Lattice surfaces and paravascular
retinal degenerations seem to be cov-
ered by similar membranes with subtle

microscopic differences.!®

Management

The management of a TRT (obser-
vation vs. protective intervention)
depends upon whether the risks of
treatment outweigh the risks of retinal
detachment. 2151930 Tear location
(superotemporal), size (larger TRT
increase risk), symptoms (number
one consideration), history of retinal
detachment in the same eye or fellow
eye, history of retinal detachment in the
family, lifestyle (active vs. sedentary),

JUNE 15, 2013 REVIEW OF OPTOMETRY

67A



68A REVIEW OF OPTOMETRY

the presence of myopia (greater than
six diopters), the patient’s phakic status
(phakic, pseudophakia, aphakia) and
planned cataract surgery are all impor-
tant factors.1,21219:30

One study reported the rate of reti-
nal detachment in symptomatic phakic
patients with TRT to be 35%, strongly
recommending prophylactic treatment
for any break presenting in a patient
complaining of flashing lights.1%34
Symptomatology in the form of pho-
topsia is long held as the most impor-
tant criterion for therapeutic interven-
tion to reduce the risk of RRD.151?
The modalities used to create the pro-
tective barrier around TRT, preventing
subretinal fluid (SRF) infiltration and
subsequent RRD, are cryoretinopexy
and barrier laser photocoagulation.!%

Cryoretinopexy involves transcon-
junctival cold application to create a
seal between the chorioretinal tissues
by destroying choriocapillaris, RPE
and outer retinal elements and induc-
ing retinal pigment epithelial hyper-
plasia.’30-3 The hyperplastic RPE
invades the sensory retina and creates
a seal which makes migration of sub-
retinal fluid and detachment of the
retina difficult. The procedure requires
three weeks for the seal to mature
mandating reevaluation in that time
period.130-33 Barrier laser photocoagu-
lation uses argon blue-green, krypton
red or diode delivery systems to create
the same effect. Evidence suggests
significant effects occur immediately
with the maximal effect occurring in
10 days.1930-35

Clinical Pearls

* Tractional tears without symp-
toms or other risk factors may be
safely monitored without treatment.
However, a consult is advised.

* The retinal pigment epithelium
often becomes hyperplastic following
an insult that produces a retinal tear.
This chorioretinal scar may act as a
natural seal around the break. When
this happens, there is a lower risk of
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tractional/rthegmatogenous detach-
ment.

* In lightly pigmented fundi, natu-
ral RPE hyperplasia often does not
occur. Additionally, cryoretinopexy
and laser photocoagulation may be less
effective.

* Since eyes with a symptomatic
posterior vitreous detachment develop
retinal breaks in 8.2% of cases, patients
presenting with new onset PVD with
symptoms should be advised to limit
strenuous activity and contact sports
for a period of 3-6 weeks following
the event. These patients should be
re-examined with dilation and indirect
ophthalmoscopy within 2-5 weeks
of the initial presentation to confirm
stable anatomy. Of course, patients
developing increased floaters and flash-
es should be re-examined immediately.
Patients with no increase in symptoms
are highly unlikely to have any late
retinal complications.

* Asymptomatic atrophic retinal
holes in lattice rarely lead to RRD and
do not need prophylactic treatment.

* Evidence suggests cases of TRT
exhibiting vitreous hemorrhage should
be considered for early vitrectomy.
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NEURO-OPHTHALMIC DISEASE

CONGENITAL OPTIC DISC PIT

Signs and Symptoms

A congenital optic disc pit (CODP)
appears as a small, hypopigmented,
yellow or whitish, oval or round exca-
vated defect, most often within the
inferotemporal portion of the optic
disc. However, as CODP is considered
to be an atypical coloboma (in that it
is not limited to just the inferior disc
region), it can appear anywhere within
the boundaries of the disc. CODP
width may range from 150 to 1000
microns, with an average size of 500
microns (1/3 of a disc diameter) and
depths reaching as much as 0.16mm.!

CODP occur in one per 11,000
patients.! Typically, a CODP is seen
unilaterally, but the presentation is
bilateral in 10-15% of cases.!? A large
percentage of discs with congenital
optic pits also have cilioretinal arteries.>
Discs with congenital pits are larger
than fellow eyes without pits in 85% of
cases.>3 There is no apparent predilec-
tion for sex. In that they are congenital,
their discovery typically coincides with
a patient’s initial eye exam.*

Most patients are unaware of the
presence of a CODP. Although many
optic pits demonstrate arcuate scoto-
mas on threshold visual field testing
corresponding to the loss of retinal
ganglion cells in the area of the pit,
acuity is rarely affected by the pit itself.
Patients with CODP are at risk of
developing serous maculopathy affect-
ing visual acuity. Should this occur,
patients will notice visual blur and
metamorphopsia. Those with tempo-
rally located pits are at the greatest risk
for developing serous maculopathy.

Maculopathy compromises vision in
25-75% of patients, typically occurring
between the ages of 30-40 years.1>®
CODP maculopathy appears as a
serous macular detachment of the
sensory retina.>¢"1> However, careful
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observation aided by optical coherence
tomography (OCT) has shown that the
maculopathy caused by CODP is not
limited to serous macular detachment,
but also a retinoschisis-like splitting of

the inner retinal layers.>1115-21

Pathophysiology

The origin of CODP remains
unclear. CODP have been associated
with colobomatous lesions, imply-
ing that they result from incomplete
closure of the fetal fissure. The optic
nerve is comprised of retinal gan-
glion cells, neuroectodermal layers
of the optic stalk and its associated
mesoderm. Failed development of the
lamina cribrosa and its associated struc-
tures contribute to pit development.?’
Arcuate visual field defects result sec-
ondary to the loss of the axons of the
retinal ganglion cells, which correspond
to the area of the pit or secondary atro-
phy of attenuated nerve fibers in the

vicinity of the optic pit defect.

Optic disc pit with associated maculopathy.

While the CODP itself is an
unchanging entity, concern is directed
toward the potential for associated
serous maculopathy that can develop
in up to 75% of patients with this con-
genital condition. While ophthalmo-
scopically the maculopathy manifests
as a non-undulating, serous macular
detachment, the pathology appears to
be either a secondary event or an epi-
phenomenon from the development of

inner nuclear layer macular retinoschi-
5is 15,17,18,21

The origin of the serous submacular
fluid is unknown, with hypotheses
including cerebrospinal fluid from the
subarachnoid space as well as liquefied
vitreous from the vitreous cavity.!6?%23
It appears that an abnormal vitreoreti-
nal interface inducing tangential trac-
tional forces is the genesis behind the
development of macular retinoschisis in
CODP.161924 Recently, optical coher-
ence tomography (OCT) before and
after vitreoretinal surgery for CODP
maculopathy indicates that peripapil-
lary vitreous traction with the passage
of fluid into the retina through the pit
is the cause of the schisis-like separa-
tion.”> Other OCT reports have indi-
cated that fluid from the optic pit can
go directly to the subinternal limiting
membrane space, ganglion cell layer,
inner nuclear layer, outer nuclear layer,
or the subretinal space, although the
outer nuclear layer is most commonly
affected.26

Management

The management of asymptomatic
CODP begins with threshold perim-
etry to document the existence of visual
field loss. Photodocumentation is
appropriate at this point.

Home acuity assessment and Amsler
grid self-analysis should be used to
monitor for the onset of maculopathy.
Patients should be educated to the
signs and symptoms of macular com-
promise (e.g., blurred vision, visual
distortions and metamorphopsia) and
instructed to return immediately should
any occur.

The treatment for CODP-related
maculopathy varies. Barrier thermal
laser photocoagulation has been used
in an attempt to halt the spread of
subretinal fluid.®1% However, most
surgeons have abandoned thermal laser
photocoagulation alone in favor of vit-
rectomy, either with or without adjunc-
tive juxtapapillary barrier thermal laser
photocoagulation.



There is no clear consensus on
the management of CODP-related
maculopathy. Due to the tangentially
induced tractional forces by the poste-
rior hyaloid causing foveal retinoschisis
formation, pars plana vitrectomy with
complete removal of all vitreoretinal
adhesions is necessary for optimal
treatment of macular detachment
associated with optic pits.!31>16:24 In
several cases, serous maculopathy sec-
ondary to CODP resolved with spon-
taneous detachment of the posterior
vitreous.?” There are numerous reports
on successful management with vitrec-
tomy combined with retinal tampon-
ade by either expansive gas or silicon
0l 13:6:7,9,10,13-15,19,22-24,28-31

Other studies have indicated the
necessity of additionally peeling the
internal limiting membrane (ILM) as
part of the vitrectomy for optimal visual
results.?$30-32 Another report, however,
indicated ILM peeling is not neces-
sary for good visual outcomes.33 At this
time, serous retinal detachment occur-
ring from CODP will be surgically
treated with a combination of vitrec-
tomy, barrier juxtapapillary retinal laser
photocoagulation, ILM peeling and
expansive gas tamponade.>* Visual and
anatomical outcomes have been quite
good, but can be slow. The restoration
of the junction of the inner and outer
photoreceptors is evident 6-12 months
after surgery and is complete 24 months
after fluid absorption. Improvement in
vision is noticed only during the first
two years of follow-up.®

Clinical Pearls

* CODP may also appear in con-
junction with other optic disc anoma-
lies, including congenital coloboma and
tilted disc syndrome.

* Any changing of the appearance
of the optic pit over time indicates the
possibility that the lesion is actually an
acquired defect of the neuroretinal rim
secondary to glaucoma.

* Due to the fact that the embryonic
fetal fissure closes inferiorly last, typical
colobomas occupy the inferior aspect of
the disc. CODP are atypical colobomas
in that they can occur anywhere on the
disc.

* Temporally located CODP are
ominous in that they are at most risk
for maculopathy development.
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TONIC PUPIL
Signs and Symptoms

Tonic pupils (sometimes referred
to as internal ophthalmoplegia) result
from damage to the parasympathetic
innervation to the eye, resulting in
decreased function of the iris sphincter
as well as the ciliary body.!1? A tonic
pupil responds to both light and near
stimuli with extremely slow constric-
tion and re-dilation. Patients typi-
cally present with a chief complaint
of unilaterally reduced near vision and
anisocoria. When first noted by the
patient in ambient light, the tonic pupil
is often the larger of the two. However,
if viewed in dim illumination, it may
reverse and become the smaller pupil.!»?
Interestingly, the anisocoria may
diminish as the tonic pupil becomes
more miotic over time.!>>7? The
tonic pupil is typically unilateral (90%),
but may become bilateral at a rate of
4% per year.1'3'7 The iris margin may
be irregular and the pupil misshapen
due to a sector paralysis of the iris.

Along with the pupil anomaly,
parasympathetic damage may result in
dysfunction of the ciliary body, causing
accommodative spasm, accommodative
insufficiency and induced astigmatism,
generating complaints of blur at both
distance and near.2 Accommodation,
like pupillary responses, is tonic as
the patient changes fixation from
distance to near and back again. As a
result, patients with tonic pupil often
complain that vision transiently blurs
(until the ciliary muscle catches up
or relaxes) during attempts at focus-
ing. Accommodative amplitude is also
found to be reduced.?? Over time, the
tonicity of both the accommodative
and pupillary responses increase.

Tonic pupils can be found at any
age and in both sexes; however, 70%
are found in otherwise healthy females
between the ages of 20 and 50.17
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Right pupil mydriasis in tonic pupil syndrome.

Pathophysiology
Afferent input to the parasympa-
thetic pathway results in pupillary
constriction (the direct light reaction).
The pathway originates in the photo-
receptors and retinal ganglion cells and
travels via the optic nerve, chiasm and
optic tract. Some fibers leave the tract
prior to the lateral geniculate body via
the superior colliculus and the brachi-
um conjunctivam. These fibers synapse
in the pretectum and are distributed
bilaterally to the Edinger-Westphal
nucleus adjacent to the oculomotor
nerve in the dorsal mesencephalon.!”
Parasympathetic tone of the irides
originates in this complex group of
paired midline nuclei. The efferent
fibers travel with the third cranial
nerve, entering the orbit and synapsing
in the ciliary ganglion.!”” Postsynaptic
fibers leave the ganglion traveling as
the short ciliary nerves, piercing the
sclera to arrive at their end organ desti-
nations, the iris and ciliary body.!?
The vast majority (93-97%) of these
parasympathetic fibers go on to sup-
ply the ciliary body, resulting in the
stimulation of accommodation. The
remaining 3-7% of parasympathetic
fibers innervate the pupillary sphincter,
allowing constriction of the pupil in
response to light.»?>7 The hypoth-
esized reason for this uneven distribu-
tion is the unequal masses of the ciliary
muscle and the iris sphincter.>>¢
Interruption of the above pathway
anywhere along its route can result in

incomplete parasympathetic inner-
vation, causing pupillary dilation,
decreased speed and amplitude of
constriction and decreased speed and
amplitude of accommodation. Since
the input to the Edinger-Westphal
nucleus is crossed and innervation of
the pupillary sphincters is bilateral,
the pupils are expected to be equal in
size. Pupil size is determined by the
interaction of the parasympathetic
and the sympathetic nervous system.
The parasympathetic system conducts
the light reaction. The sympathetic
nervous system acts either directly on
the dilator muscle or by inhibiting the
Edinger-Westphal nucleus.! Acquired
anisocoria indicates a lesion in one

of the efferent pathways or the iris
muscle.

Also playing a role in pupillary con-
striction are three synkinetic reactions:
(1) the near reflex (miosis, accom-
modation and convergence), (2) Bell’s
phenomenon (levator inhibition, supe-
rior rectus activation and miosis) and
(3) the Westphal-Piltz reaction (orbi-
cularis contraction and miosis).2>>7

Following injury to the ciliary gan-
glion or the short ciliary nerves, clini-
cal signs may be seen. These include
light-near dissociation, tonicity of both
the pupillary light reaction and accom-
modation, segmental palsy of the iris
sphincter, and denervation hypersensi-
tivity to dilute cholinergic agents.'"1In
the 8-12 weeks following injury to the
ciliary ganglion, surviving nerve cells
sprout collaterals to re-innervate both
the ciliary body and the pupil.1>*0
Because of the unequal ratio of fibers
originally favoring the ciliary muscle,
this re-innervation results in a pupil
that constricts more when accommoda-
tion is stimulated (a target held near)
than to light and is termed a light-near
dissociated pupil.'"” Unlike light-near
dissociation, which takes weeks to
months to develop, hypersensitivity can

be observed in days to weeks.1?>



In addition, the re-established con-
nections are less efficient, further con-
tributing to the latency and slow pupil-
lary constriction.? The tonic pupil also
dilates poorly due to inappropriate tone
secondary to aberrant reinnervation.>
The tonic characteristic of both con-
striction/redilation is also in part due
to the decreased number of intact neu-
romuscular junctions following injury.
Segmental palsy results from the fact
that the sphincter is made up of 70-80
separate motor units, each served by a
separate parasympathetic nerve fiber.?
Partial denervation will then result in
partial or segmental constriction of the
iris in response to both light and near
stimuli.

Bilateral tonic pupils have been
found in association with other dys-
functions of the autonomic nervous
system including Ross syndrome
(hyporeflexia, tonic pupil and progres-
sive segmental anhidrosis), orthostatic
hypotension, and Riley Day Syndrome
(familial dysautonomia).»>12-> There
appear to be reports of Ross syndrome
variants, including tonic pupil and
anhydrosis with preservation of deep
tendon reflexes as well as tonic pupil,
hyporeflexia and segmental compensa-
tory hyperhidrosis where hypohidrosis
or anhidrosis is not even noticed.!>16

William John Adie has long been
credited with describing benign non-
syphilitic tonic pupils (Adie’s tonic
pupil) and a syndrome involving tonic
pupil and absent deep tendon reflexes
(Adie’s syndrome). However, Adie
was not the first to describe the pupil
abnormality and it is more appropriate
to refer to tonic pupils simply as such
and leave the Adie name to describe
the syndrome.!” It is important to note
that this benign pupil abnormality and
syndrome are largely isolated and have
no discernible cause. There are numer-
ous etiologies that can result in a tonic
pupil, either unilaterally or bilaterally.
The discovery of a tonic pupil should

Sector paralysis in tonic pupil syndrome.

not be presumed to be benign.

It is well known that migraine can
result in a tonic pupil.'®-?3 The patho-
physiology is not well understood,
but this association may be caused by
infarction of parasympathetic fibers
secondary to prolonged vasospasm
which sometimes occurs in migraine.

Damage to the ciliary nerves
through surgery or laser photocoagula-
tion can also cause tonic pupil to devel-
op.?* Infectious diseases such as herpes
zoster, HIV, neurosyphilis and cyto-
megalovirus have been implicated as
causes of tonic pupil.?>-?’ Obstructive
hydrocephalus has been noted to cause
tonic pupil.?® Iris and ciliary body isch-
emia occurring from giant cell arteritis
has also been implicated in tonic pupil
development.?’ Various reports have
also implicated sarcoidosis as a caus-
ative etiology.33! Blunt trauma to the
globe may cause segmental iridoplegia,
which can be mistaken for a tonic
pupil.® Thus, it is important to try to
discern a cause when encountering a
patient with a tonic pupil(s).

Management

The first step in proper diagnosis
is determining if the anisocoria is
benign and physiologic or acquired and
pathologic. This is accomplished by
comparing the amount of anisocoria
in bright and then dim illumina-
tion. Pupils that possess physiological
anisocoria will show a relative size

difference that typically does not vary

from one illumination level to the next.
However, in very bright illumination,
the degree of anisocoria may become so
imperceptible that the pupils may seem
isocoric. Pupils suffering from sympa-
thetic pathway lesions (i.e., Horner’s
syndrome) will possess anisocoria that
is greater in dim illumination, due to
failure of the iris dilator.15%10 There
will also be a dilation lag in dim light,
turther separating this from physiologic
anisocoria. Pupils suffering from para-
sympathetic pathway interruptions will
demonstrate anisocoria that measures
larger in bright light.1'5 9,10

The second step is to measure the
pupil’s ability to react to light (both the
direct and consensual response). The
third step is to measure the amount of
constriction accompanying an accom-
modative effort compared to the light
response, checking for light-near disso-
ciation. It is also helpful to know how
long the anisocoria has been present,
as a more acute onset is more likely to
warrant evaluation. If the patient can-
not delineate a time frame, inspection
of old photographs may be helpful.

A tonic pupil can be diagnosed upon
examination with the biomicroscope.®
With the slit beam opened wide and
directed from a 60° angle, the details of
the iris can be easily observed. When
a tonic pupil is present, as the light
source is turned on and off, sectors of
the iris will be found paralyzed and
not constricting to light. These fibers
can be observed being dragged by
neighboring functional segments.® This
phenomenon, referred to as “stromal
streaming,” is due to sectoral palsy of
the sphincter muscle.246-9

Thompson observed 122 patients
with tonic pupil, noting that every pupil
exhibited this sectoral paralysis.® He
also observed a tendency for sphincter
function to decrease over time. The
near reaction in tonic pupils is often
segmental as well. Segments which are
reactive during accommodation may
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not be the same segments that react to
light.® The pupillary constriction that
accompanies accommodation is slow
and after the near effort is relaxed,
redilation may take minutes to hours.?

Pharmacological testing aids tonic
pupil diagnosis. In 80-90% of patients
with tonic pupil, dilute pilocarpine
(0.125%) will induce pupillary constric-
tion after 30-45 minutes while nor-
mal pupils will not respond.»?%7 To
accurately test for hypersensitivity, the
corneal epithelium must be intact. Any
compromise to integrity may produce a
false positive result. Alternatively, pro-
fuse tearing or blinking may dilute the
already weak pilocarpine, resulting in
false negative findings.!> Observations
of pupil diameter should be made
while fixation is directed at distance to
eliminate any contribution of the near
synkinetic response.!?

If denervation hypersensitivity is
present, one of two things will be
observed: The involved pupil will
constrict more than 0.5mm relative to
the fellow eye, or the suspicious pupil,
larger in size prior to the instillation of
the drop, will become the smaller pupil
following instillation."? If the pupil
fails to constrict to 0.125% pilocarpine,
the next step is to instill a 1% pilocar-
pine solution. If the pupil also fails to
constrict to 1% pilocarpine, the dilation
is likely due to pharmacological mydri-
asis, traumatic iridoplegia, sphincter
ischemia or iatrogenic damage from
prior intraocular surgery.b>#610

No definitive treatment for the
tonic pupil exists. Patients primarily
seek relief from glare associated with
mydriasis and cosmetic improvement
related to anisocoria. In these cases,
an opaque cosmetic contact lens may
provide the solution. Visual complaints
associated with ciliary body dysfunction
occasionally respond to low concentra-
tions of cholinergic drugs. In some
cases, accommodative lag can be helped
by a near addition.
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Clinical Pearls

* Light-near dissociation, irregular
pupil shape and miosis with dilute con-
centrations of pilocarpine are character-
istic of tonic pupils.

* The light-near dissociation
response may be difficult to observe.

It is best to examine the suspect pupil
biomicroscopically. In this manner, it is
easier to see the stromal streaming and
poor light response. While at the bio-
microscope, direct the patient to look
at an accommodative target with the
tellow eye. You should see a brisk near
response compared to a minimal light
response.

* Most cases of isolated internal
ophthalmoplegia (tonic pupil) are
found to be idiopathic and referred to
as Adie’s tonic pupil, though it may be
more appropriate to simply call them
‘tonic pupils.

* An idiopathic tonic pupil in con-
cert with loss of deep tendon reflexes is
termed Adie’s syndrome.

* In the absence of other signs and
symptoms, a tonic pupil is a benign
finding. However, until other etiologies
have been ruled out, it is inappropri-
ate to refer to the tonic pupil as Adie’s
tonic pupil. This is actually a diagnosis
of exclusion.
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OPTIC DISC DRUSEN

Signs and Symptoms

Optic disc drusen (ODD) represent
a condition involving retained hyaline
bodies (products of degenerated retinal
ganglion cell axoplasmic transport, also
known colloid bodies) in the anterior,
prelaminar portion of the optic nerve.

ODD and the clinical presentation
they create have been referred to in the
literature by many diverse and con-
fusing names, including congenitally
elevated or anomalous discs, pseudo-
papilledema, pseudoneuritis, buried
disc drusen and disc hyaline bodies.'”
ODD are relatively uncommon, occur-
ring in less than 2% of the general
population.! As an entity, it has also
been described as occurring exclusively
in Caucasians; however, these authors
have occasionally encountered ODD in
patients of color. 2

Typically, patients with ODD pres-
ent and remain without symptoms,
with the finding disclosed only upon
routine ocular evaluation. In some
instances, the condition can present
with mildly decreased visual acuity
and visual field defects.>> An affer-
ent pupillary defect may be noted if
the condition is both significant and
unilateral or asymmetric.? Reports of
recurrent, transient visual obscurations
associated with disc drusen have also
been documented.®”

The classic appearance of ODD
involves unilateral or bilaterally elevated
optic discs with irregular or “scalloped”
margins, a small or nonexistent cup
and unusual vascular branching pat-
terns (i.e., marked bifurcations and
trifurcations) that arise from a central
vessel core. Often there are small,
refractile hyaline deposits visible on the
surface of the disc and/or in the peri-

papillary area. ODD most often mani-
fests on the nasal disc margin, but can
be found within any part of the nerve
head. In younger patients, the disc
elevation tends to be more pronounced
and the drusen less calcified and dis-
crete, making them less visible oph-
thalmoscopically and hence offering a
more challenging diagnostic dilemma.
Unlike true disc edema, ODD does not
present with juxtapapillary nerve fiber
edema, exudates or cotton-wool spots.

One report on 100 eyes with ODD
noted the following ophthalmoscopic
features: visible drusen (52%), blurred
edges (84%), raised optic disc (74%),
absence of optic disc cupping (69%),
absence of venous pulse (54%), abnor-
mal vascular branching (81%), presence
of cilioretinal vessels (42%), peripapil-
lary atrophy (56%) and hemorrhages
(2%).8

Pathophysiology

ODD are bilateral in 70-80% of
cases. They have been purported to
demonstrate an autosomal dominant
inheritance pattern with incomplete
penetrance.>*1? Clinicians should real-
ize that there is no histopathological
correlation between drusen of the optic
nerve head and retinal drusen; the
former represent acellular laminated
concretions, often partially calcified,
possibly related to accumulation of
axoplasmic derivatives of degenerating
retinal nerve fibers.

ODD are “buried” in children, but
slowly become visible as they enlarge
toward the disc surface and as the
overlying retinal nerve fiber layer pro-
gressively thins.!%!! They are usually
ophthalmoscopically detectable by
the early to mid-teens, although these
authors have seen patients in their
mid-twenties who continue to display
“buried drusen.” Within the optic
nerve, the hyaline bodies are confined
anterior to the lamina cribrosa and
thus can compress and compromise

the nerve fibers and vascular supply,
leading to visual field defects and disc
hemorrhages.2*+71213

Along with slowly developing optic
atrophy in extreme cases and possible
venous occlusion, disruption of the jux-
tapapillary tissue can result in choroidal
neovascular membrane formation, lead-
ing to subretinal hemorrhage with its

attendant complications.!#17

Management

While ODD is typically consid-
ered a benign condition, it can lead to
modest visual compromise and in rare
instances, devastating vision loss.!820
First and foremost, ODD must be

clearly differentiated from acquired

disc edema, a situation that warrants

Buried optic disc drusen.

Exposed surface optic disc drusen.
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prompt neurologic investigation and
treatment. This is facilitated by care-
ful evaluation of optic nerve, observing
for a spontaneous venous pulse and
the absence of vascular obscuration by
an edematous nerve fiber layer. Nerve
function must likewise be assessed,
with particular attention to visual acu-
ity assessment, contrast sensitivity,
color vision testing, brightness testing
and threshold perimetry.

While visual fields are an impor-
tant method of documenting and
monitoring optic nerve compromise
secondary to ODD, they are neither
uniform nor diagnostic. The more
common patterns encountered include
nasal step defects, enlargement of the
physiologic blind spot, arcuate scoto-
mas, sectoral field loss, and altitudinal
defects. 711 Photodocumentation
should be obtained for future monitor-
ing. Uncomplicated cases should be
monitored every six to 12 months.

In indeterminate or ambiguous
cases, the diagnosis of ODD may be
aided by the use of several ancillary
procedures. These include: (1) red-free
ophthalmoscopic evaluation, which
reveals autofluorescence of visible hya-
line bodies; (2) confocal scanning laser
ophthalmoscopy, which can demon-
strate focal elevations and associated,
focal nerve fiber thinning, (3) com-
puted tomography of the orbits, which
can identify calcified drusen within the
optic nerves, and (4) ocular ultrasound
testing.?1?? Ultrasonography is one of
the most productive and least invasive
in-office procedures that can be used to
identify ODD. The high reflectivity of
the calcified hyaline bodies is dramati-
cally evident on B-scan testing, even
with deeply buried drusen.?!:3

Monochromatic fundus photogra-
phy also assists in the differentiation
of ODD from optic disc edema with
good sensitivity and very high specific-
ity. The best results are obtained when
using autofluorescence and red filters.?*
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Optical coherence tomography
(OCT) can be used to differentiate
ODD from optic disc edema.>>28
Both ODD and optic disc edema
will show an elevated optic disc with
a hyporeflective area beneath the
elevated topography of the disc. In
cases of optic disc edema, there will be
a smooth inner contour of this hypore-
flective area within the disc. In contra-
distinction, there will be irregularity of
the internal contour in ODD, demon-
strating a ‘Tumpy-bumpy’ appearance.
Additionally, there is a hyporeflective
space located between the sensory ret-
ina and the retinal pigment epithelium
and choriocapillaris complex in cases of
optic disc edema. This hyporeflective
subretinal space will extend beyond the
edge of the optic disc and have what is
termed a recumbent Tazy V’ pattern. In
contrast, there is very little hyporeflec-
tive space beyond the edge of the optic
disc in ODD. Finally, nasal retinal
nerve fiber layer thickness greater than
86 microns is more diagnostic of optic
disc edema than ODD.

Qualitative criteria for optic disc
edema include an elevated optic nerve
head with smooth internal contour and
subretinal hyporeflective space extend-
ing beyond the edge of the disc. Optic
nerve head drusen displays a ‘lumpy-
bumpy’ internal optic nerve contour
and a rapid decline in subretinal hypo-
reflective space beyond the edge of the
optic disc.?

While many patients with ODD
remain asymptomatic throughout
life, all individuals with this diagno-
sis should continue to periodically
self-monitor their vision. Although
the condition is typically very slow
to advance, there is a risk of progres-
sive vision loss or visual field loss over
time. Also, abrupt visual changes can
be associated with choroidal neo-
vascular membrane formation and/
or subretinal hemorrhage. In cases
where neovascularization is noted or

suspected, fluorescein angiography is
typically employed to assess the loca-
tion and size of the subretinal net, and
determine if the neovascularization is
classic (well defined) or occult (poorly
defined). Treatment for choroidal neo-
vascularization associated with ODD
includes a variety of techniques, such
as focal laser photocoagulation, pho-
todynamic therapy and treatment with
intravitreal injection of anti-VEGF
medications.16:29-32

It has been reported that eyes with
ODD and concurrent ocular hyperten-
sion are at greater risk of visual field
loss. However, it is unknown if lower-
ing IOP in these cases reduces the
risk of progression of visual field loss.
Should any eye with significant ODD
develop elevated intraocular pressure
(IOP), then prophylactic pressure
reduction should be strongly consid-
ered and perhaps offered to the patient.
In the absence of elevated IOP, there
is no evidence that IOP reduction will
have any effects on preventing visual

morbidity.!

Clinical Pearls

* It has been suggested that the vast
majority of congenitally anomalous,
elevated optic discs are likely associated
with ODD. Often, younger patients
who are diagnosed in this capacity will
be found to have disc drusen later in
life.

* It is important to recognize the
clinical features associated with ODD
in comparison to those features indica-
tive of true optic disc edema. In ODD,
one can expect a typically “normal”
pink to pinkish-yellow color, rather
than a pale waxy disc or a hyperemic
disc. In addition, a spontaneous venous
pulsation is present in about 80% of
patients with ODD, but is absent in
cases of true disc edema. Most impor-
tantly, while the disc margins may
be irregular in ODD, rarely are they
blurred or obscured.



* B-scan ultrasonography and
OCT analysis are probably the most
important ancillary tests to perform
when evaluating suspected ODD. It is
recommended that these procedures be
conducted on all adult patients present-
ing with elevated optic discs that are
not definitively identifiable as ODD
based upon ophthalmoscopic observa-
tion. Keep in mind, however, that optic
disc drusen are generally not calcified
in children and adolescents; hence,
ultrasonography may prove to be of
little help in diagnosis.

1. Friedman AH, Gartner S, Modi SS. Drusen of the
optic disc: a retrospective study in cadaver eyes. Br J
Ophthalmol. 1975;59(8):413-21.

2. Rosenberg MA, Savino PJ, Glaser JS. A clinical
analysis of pseudopapilledema: |, population, laterality,
acuity, refractive error, ophthalmoscopic characteris-
tics, and coincident disese. Arch Ophthalmol. 1979;
97(1):65-70.

3. Savino PJ, Glaser JS, Rosenberg MA. A clinical
analysis of pseudopapilledema: II, visual field defects.
Arch Ophthalmol. 1979;97(1):71-5.

4. Katz BJ, Pomeranz HD. Visual field defects and
retinal nerve fiber layer defects in eyes with buried optic
nerve drusen. Am J Ophthalmol. 2006;141(2):248-53.
5. Lee AG, Zimmerman MB. The rate of visual field loss
in optic nerve head drusen. Am J Ophthalmol. 2005;
139(6):1062-6.

6. Sarkies NJ, Sanders MD. Optic disc drusen and epi-
sodic visual loss. Br J Ophthalmol. 1987;71(7):537-9.
7. Purvin V, King R, Kawasaki A, Yee R. Anterior isch-
emic optic neuropathy in eyes with optic disc drusen.
Arch Ophthalmol. 2004;122(1):48-53.

8. Flores-Rodriguez P, Gili P, Martin-Rios MD.
Ophthalmic features of optic disc drusen. Ophthalmo-
logica. 2012;228(1):59-66.

9. Mustonen E. Pseudopapilloedema with and without
verified optic disc drusen. A clinical analysis I. Acta
Ophthalmol (Copenh) 1983; 61(6):1037-56.

10. Auw-Haedrich C, Staubach F, Witschel H. Optic
disk drusen. Surv Ophthalmol. 2002;47(6):515-32.

11. Spencer TS, Katz BJ, Weber SW, Digre KB.
Progression from anomalous optic discs to visible optic
disc drusen. J Neuroophthalmol. 2004;24(4):297-8.
12. Wilkins JM, Pomeranz HD. Visual manifestations
of visible and buried optic disc drusen. J Neuro-
ophthalmol. 2004; 24(2):125-9.

13. Giuffre G. Optic disc drusen in tilted disc. Eur J
Ophthalmol 2005;15(5):647-51.

14. Brown SM, Del Monte MA. Choroidal neovascular
membrane associated with optic nerve head drusen in
a child. Am J Ophthalmol. 1996;121(2):215-7.

15. Diduszyn JM, Quillen DA, Cantore WA, Gardner
TW. Optic disk drusen, peripapillary choroidal neovas-
cularization, and POEMS syndrome. Am J Ophthalmol.
2002;133(2):275-6.

16. Mateo C, Moreno JG, Lechuga M, et al. Surgical
removal of peripapillary choroidal neovascularization

associated with optic nerve drusen. Retina 2004;
24(5):739-45.

17. Romero J, Sowka J, Shechtman D. Hemorrhagic
complications of optic disc drusen and available treat-
ment options. Optometry. 2008;79(9):496-500.

18. Grippo TM, Shihadeh WA, Schargus M, et al.
Optic nerve head drusen and visual field loss in
normotensive and hypertensive eyes. J Glaucoma.
2008;17(2):100-4.

19. Gili Manzanaro P, Yangtela Rodilla J, Rodriguez
Caravaca G,et al. Decreased visual acuity from optic
disc drusen. Arch Soc Esp Oftalmol. 2010;85(2):64-9.
20. Morris RW, Ellerbrock JM, Hamp AM, et al.
Advanced visual field loss secondary to optic nerve
head drusen: case report and literature review.
Optometry. 2009;80(2):83-100.

21. Davis PL, Jay WM. Optic nerve head drusen. Semin
Ophthalmol 2003; 18(4):222-42.

22. Kuchenbecker J, Wecke T, Vorwerk CT, Behrens-
Baumann W. Quantitative and objective topo-

metrical analysis of drusen of the optic nerve head
with the Heidelberg retina tomography. (German)
Ophthalmologe. 2002;99(10):768-73.

23. McNicholas MM, Power WJ, Griffin JF. Sonography
in optic disk drusen: imaging findings and role in diag-
nosis when funduscopic findings are normal. AR Am J
Roentgenol. 1994;162(1):161-3.

24. Gili P, Flores-Rodriguez P, Yanguela J, et al.
Sensitivity and specificity of monochromatic photogra-
phy of the ocular fundus in differentiating optic nerve
head drusen and optic disc oedema: Optic disc drusen
and oedema. Graefes Arch Clin Exp Ophthalmol. 2012.
[Epub ahead of print]

25. Sarac O, Tasci YY, Gurdal C, Can |. Differentiation
of optic disc edema from optic nerve head drusen
with spectral-domain optical coherence tomography. J
Neuroophthalmol. 2012;32(3):207-11.

26. Johnson LN, Diehl ML, Hamm CW, et al.
Differentiating optic disc edema from optic nerve

head drusen on optical coherence tomography. Arch
Ophthalmol. 2009;127(1):45-9.

27. Lee KM, Woo SJ, Hwang JM. Differentiation of
optic nerve head drusen and optic disc edema with
spectral-domain optical coherence tomography.
Ophthalmology. 2011;118(5):971-7.

28. Flores-Rodriguez P, Gili P, Martin-Rios MD.
Sensitivity and specificity of time-domain and spectral-
domain optical coherence tomography in differentiat-
ing optic nerve head drusen and optic disc oedema.
Ophthalmic Physiol Opt. 2012;32(3):213-21.

29. Delyfer MN, Rougier MB, Fourmaux E, et al. Laser
photocoagulation for choroidal neovascular membrane
associated with optic disc drusen. Acta Ophthalmol
Scand 2004;82(2):236-8.

30. Chaudhry NA, Lavaque AJ, Shah A, Liggett PE.
Photodynamic therapy for choroidal neovascular mem-
brane secondary to optic nerve drusen. Ophthalmic
Surg Lasers Imaging. 2005;36(1):70-2.

31. Knape RM, Zavaleta EM, Clark CL 3rd, et al.
Intravitreal bevacizumab treatment of bilateral peripapil-
lary choroidal neovascularization from optic nerve head
drusen. J AAPOS. 2011;15(1):87-90.

32. Gregory-Evans K, Rai P, Patterson J. Successful
Treatment of Subretinal Neovascularization with
Intravitreal Ranibizumab in a Child with Optic Nerve
Head Drusen. J Pediatr Ophthalmol Strabismus. 2009.
Epub 2009 Aug 21.

OPTIC NERVE HEAD
HYPOPLASIA

Signs and Symptoms

As optic nerve head (ONH) hypo-
plasia is congenital in nature, it is
typically diagnosed in younger patients
at the time of their initial eye exami-
nation, though the condition in mild
form may escape detection until adult-
hood. Patients present with variable
symptoms, depending upon the severity
and laterality of the condition. Visual
acuity may range from normal to no
light perception in the affected eye.!3

Hypoplastic optic disc with characteristic
double ring sign.

Other dysfunctions of the afferent
system, such as diminished color vision,
red desaturation and brightness per-
ception, may also be variably present.
Nystagmus, amblyopia and strabismus
(with esotropia being more prevalent)
are encountered in a high percentage
when patients are visually impaired.>*
Visual field defects may also be elicited,
but vary considerably. Inferior visual
field loss has commonly been docu-
mented.>

There appears to be no gender
predilection.> ONH hypoplasia is typi-
cally bilateral, but may be asymmetric
or unilateral in some cases.>®710.11
Myopic refractive error, which may be
high, is very common.? Examination
reveals the optic nerve in the affected
eye(s) to be smaller than expected, with
the vasculature appearing very large
relative to the disc.1%13 If the case is
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unilateral, there is a notable size differ-
ence in the affected nerve head when
compared to the fellow eye. The affect-
ed optic disc is frequently encircled

by a yellow-white peripapillary halo,
bordered by a dark pigmented ring.?
This circumpapillary ring of scleral tis-
sue creates what is termed “double-ring
sign.” The normally bright reflex from
the nerve fiber layer is characteristically
diminished.

Commonly found in association
with ONH hypoplasia is a history of
maternal diabetes.”!* Optic nerve
head hypoplasia can also be found as
part of fetal alcohol syndrome and a
history of maternal drug or alcohol
use during pregnancy.'>18
abnormalities commonly manifest as

Endocrine

growth hormone deficiency with small
stature, and panhypopituitarism.!!
There may also be concomitant renal
maldevelopment and subsequent renal
disease, which is termed papillorenal
syndrome.!

There exists a variant of ONH
hypoplasia termed superior segmental
optic hypoplasia (SSOH).22* In this
variant, optic nerve hypoplasia is secto-
rial rather than total and involving only
the superior aspect of the optic disc
with corresponding inferior visual field
loss. Due to this superior hypoplasia,
the condition has been referred to as
the ‘topless disc syndrome’ and has
been mistaken for optic atrophy and
normal tension glaucoma.

Pathophysiology

ONH hypoplasia is one of the most
common of the congenital optic nerve
abnormalites.’> ONH hypoplasia is
characterized by a lower number of
optic nerve axons.

The exact mechanism responsible
for ONH hypoplasia is not com-
pletely understood, but the condition
is believed to represent a dysplasia of
the retinal ganglion cell layer with
an associated loss of the nerve fiber
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layer, secondary to some interrup-
tion in the development of the fetus.?
Consequently, underdevelopment of
the optic nerve ensues with the pos-
terior scleral foramen “filling in” with
connective and scleral tissues. This all
seems to result from defective closure
of the embryonic fetal fissure.

Many disorders have been impli-
cated in this disorder, including gesta-
tional diabetes, maternal infection by
cytomegalovirus, syphilis and rubella,
tetal alcohol syndrome and other drug
use by the mother while pregnant as
well as young maternal age.®

Approximately 50% of patients
with ONH hypoplasia have associated
systemic abnormalities.”2 ONH hypo-
plasia may be part of a larger clinical
syndrome historically known as septo-
optic dysplasia, which is associated
with concurrent hypopituitarism and
an absence of the septum pellucidum
and corpus callosum. This is marked by
shortness of stature, congenital nystag-
mus, and a hypoplastic disc.

ONH hypoplasia and hypopituita-
rism historically has been termed de
Morsier’s syndrome.>31! However,
recent evidence suggests that ONH
hypoplasia, hypopituitarism and other
endocrine abnormalities are indepen-
dent of septum pellucidum develop-
ment. Further, it appears that Georges
de Morsier never described a case of
ONH hypoplasia or recognized its
association with hypopituitarism or
missing septum pellucidum. In fact
these associations should be attributed
to William Hoyt.227 Thus, “Septo-
optic dysplasia” and “de Morsier’s syn-
drome” are historically inaccurate and
clinically misleading terms.

Management

ONH hypoplasia is a congenital
condition that does not change over
time. Appropriate management begins
with proper diagnosis, which may be
made by appearance alone in some

cases. If there are questions as to the
exact nature of the disc appearance,
visual field testing, scanning laser
tomography, optical coherence tomog-
raphy (OCT) and MRI may help con-
firm the diagnosis.

It has been shown that there is
pronounced thinning of the retinal
nerve fiber layer and disc abnormalities
in ONH hypoplasia, which is easily
demonstrated by scanning laser tomog-
raphy and OCT.20-222428 Tpy addition,
many clinicians will photograph the
posterior pole of the affected eye and
measure the disc-macula/disc-disc
(DM/DD) ratio; this compares the
horizontal diameter of the nerve head
to the distance between the fovea and
the center of the nerve. In the normal
eye, the DM/DD measures between
2:1 and 3.2:1. Ratios greater than this
are very indicative of hypoplasia.’®
The presence of circumpapillary scleral
crescent or “double ring sign” is highly
diagnostic.

In adult patients who have impaired
vision in the affected eye, management
includes patient education and the
prescribing of protective eyewear. If the
history or examination is indicative of
any associated systemic manifestations,
the patient should be referred for stud-
ies, including MRI, to rule out neuro-
developmental and endocrine disease.
Upon diagnosis in a child, such evalua-
tion should be strongly considered due
to the high prevalence of associated
systemic abnormalities.

Patients with unilateral and bilateral
optic nerve hypoplasia frequently have
concomitant neurologic, endocrine and
systemic abnormalities needing evalu-
ation by pediatric specialists in neurol-
ogy and endocrinology.?*3 In more
profound cases in which both eyes are
affected, visual rehabilitation services
should be recommended to improve
functional abilities.

Most visual debilitation in ONH

hypoplasia stems from a congenital



absence of optic nerve axons and
dysplasia of the retinal ganglion cell
layer. Any structural abnormality of
the optic nerve that reduces visual abil-
ity and acuity in infancy can lead to
developmental vision loss beyond that
which can be explained solely by the
hypoplasia.

It has been reported that these
patients have a degree of “amblyopia”
superimposed upon the visual defi-
cits imparted by ONH hypoplasia.?
However, in this setting, “amblyopia” is
not an appropriate term. Amblyopia is
defined as vision loss in the absence of
Organic causes.

Despite the misuse of the term
“amblyopia,” there may be some visual
benefit to occlusion therapy and other
visual system managements for improv-
ing the development of vision. These
programs should be attempted as early
as possible. However, in that there
are anatomical limitations, the success
of therapy should be assessed quickly
and continuation of therapy should
be based upon the clinical response.
Electrophysiologic testing can give
insight into visual prognosis. Visual
evoked potential (VEP) and pattern
electroretinogram (PERG) are useful
in identifying future visual prognosis in
infants with ONH hypoplasia.’!

In cases with concurrent or resultant
strabismus, surgery can enhance the
patient’s quality of life, though visual
improvement may be minimal. Patients
with vision loss and strabismus second-
ary to ONH hypoplasia may achieve
some limited visual improvement from
therapy, but not as much as would
be expected in patients without this
underlying condition. Prolonged ther-
apy in the absence of clinical improve-
ment is inappropriate.

Clinical Pearls
* It is essential that the clinician
clearly distinguish vision loss second-

ary to ONH hypoplasia from pure

amblyopia. Although both amblyopia
and ONH hypoplasia can present
with reduced acuity, strabismus and
significant refractive error, the former
remains a diagnosis of exclusion. In
cases of ONH hypoplasia, the associ-
ated refractive and/or binocular find-
ings are secondary findings rather than
primary causes of the problem.

* If a child with ONH hypopla-
sia undergoing visual therapy shows
no initial improvement within three
months, therapy should be discontin-
ued. Longer duration of therapy in
these patients will not be met with late
success.

* The ring of scleral tissue sur-
rounding a hypoplastic disc can be
misleading and difficult to identify.

In some cases it can be misdiagnosed
as optic atrophy in a normally sized
nerve. Always look for centrally located
“normal” colored disc tissue as well as
subtle topographic changes that mark
the delineation of disc tissue from
scleral tissue.
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SKEW DEVIATION
Signs and Symptoms

Patients will present with a vertical ocular strabismic
imbalance. There will also likely demonstrate some
ocular torsion along with a head tilt. The head tilt
will be in the direction of the hypotropic eye and the
torsion will be in the direction of the head tilt. This
combination of skew deviation, ocular torsion and
head tilt has been termed ocular tilt reaction (OTR).1
Based upon this OTR, the patient may not complain
of diplopia; when they perceive it, they often feel it is a
minor issue. Disequilibrium is uncommon.

The phenomenon of OTR produces a synkinetic
rotation of the eyes and head tilt designed to align
with what the patient perceives as being vertical. The
patient typically will not complain that the world
appears tilted though what the patient perceives as
being vertical is actually truly tilted.

The vertical dissociation of the eyes may be comi-
tant, non-comitant, intermittently comitant or alter-
nating with the hypertropia reversing in lateral gaze
positions.5'7 There often will be concurrent internuclear
ophthalmoplegia (INO) with an adduction deficit and
an abducting nystagmus, giving a horizontal eye move-
ment disorder compounding the vertical imbalance.3*8

In that skew deviation represents complex dis-
turbance of supranuclear input from lesions in the
brainstem, cerebellum and peripheral vestibular system,
additional associated neurologic complications may
include gaze-evoked nystagmus, gaze palsy, dysarthria,
ataxia, hemiplegia and INO.3* Skew deviation has
neither racial or gender predilection. Though skew
deviation can occur at any age, the main causes of mul-
tiple sclerosis, infarction, tumor, abscess, intracranial
hemorrhage and increased intracranial pressure tend to
afflict an older age group.

Pathophysiology

Skew deviation is caused by a supranuclear lesion.
Skew deviation can result from any insult within the
posterior cranial fossa, including multiple sclerosis,
ischemic infarct, tumor trauma, hemorrhage, syringo-
bulbia and neurosurgical procedures.>*%° Unilateral
vestibular lesions can cause skew deviation as well.
The main function of the vestibulo-ocular system
is to maintain eye position and fixation with head
movement.® This otolith-ocular response to rotation
is impaired due to brainstem lesions. The majority of
causes come from brainstem stroke.3
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Most skew deviations arise from
lesions in the posterior cranial fossa,
especially those involving the brainstem
tegmentum from the diencephalon
to the medulla. Lesions in the utricle
or vestibular nerve can also cause
skew deviation. It has been suggested
that disruption of the utriculo-ocular
pathway is a mechanism.!%! Focal
cerebellar lesions can also cause skew
deviation. Monocular or binocular
imbalance of the utriculo-ocular reflex
leads to cerebellar skew deviation. 101!

The medial longitudinal fasciculus
(MLF) is also a prime location for a
lesion producing both skew deviation
as well as INO. When skew deviation
accompanies INO, the hypertrophic
eye is on the side of the lesion. This
suggests a rostral lesion of the MLF
after crossing in the pons.® In these
cases, demyelinating disease and isch-
emic stroke are likely causes.®

Skew deviation.

Management

When patients present with a verti-
cal deviation or vertical diplopia, there
are several steps to ascertain the etiolo-
gy. First, a mechanical restriction must
be ruled out. This can be tested using
the forced duction test. If mechani-
cal restriction is suspected, orbital CT
scan or MRI is recommended. Once
mechanical restriction is eliminated as
a possible cause, a Parks-Bielschowsky
3-Step Test should be performed. This
is important because the most common
differential diagnosis of skew deviation
is cranial nerve (CN) IV palsy. This is
especially true for non-comitant skew
deviations. In fact, skew deviation can

mimic CN IV palsy.*
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If the 3-Step test does not indicate
CN IV palsy, order MRI with gado-
linium to rule out a lesion of the poste-
rior cranial fossa as well as examine for
evidence of demyelinating disease.

Other methods can further dif-
ferentiate skew deviation from CN IV
palsy. The patient should be examined
for additional neurological signs in the
form of gaze-induced nystagmus, gaze
palsy, facial nerve palsy, hemiplegia,
ataxia and dysarthria. These findings,
common in skew deviation, are absent
in cranial nerve IV palsy unless it was
caused by trauma or a brainstem lesion.
MRI is also recommended.*

Indirect ophthalmoscopy and double
Maddox rod testing can also yield clues
in differentiating skew deviation from
CN IV palsy. In skew deviation, the
hypertrophic eye will be incyclotorted
whereas the hypertrophic eye in CN IV
palsy will be excyclotorted.

Another simple test can give infor-
mation to differentiate from CN IV
palsy.*1? In skew deviation, abnormal
torsion and ocular vertical deviation
are head position dependent but not so
in CN 1V palsy. After performing the
3-Step Test , the ocular torsion and
vertical misalignment should be mea-
sured using a double Maddox rod and
penlight and prism neutralization with
alternate cover test with a 12-point
font near target, both at one meter,
respectively. Once done, the patient
should be reclined to the supine posi-
tion. The ocular torsion and vertical
misalignment should again be mea-
sured in the same manner while supine.

In skew deviation, there will be a
significant improvement or even com-
plete disappearance of the torsional
and vertical abnormalities; by contrast,
there will be little change if CN IV
palsy is the diagnosis. If there is less
than a 50% improvement of the verti-
cal deviation with supination, this part
of the test is considered negative and
skew deviation is the diagnosis. This

upright-supine test is very sensitive
and highly specific. In one report, no
cases of vertical imbalance due to CN
IV palsy, restrictive myopathy, child-
hood strabismus or myasthenia gravis
demonstrated positive results (>50%
improvement) with supination.!? Thus,
it can be argued that the 3-Step test
should now become a 4-Step test.

Clinical Pearls

* In vertical diplopia and vertical
ocular misalignment, the cause is CN
IV palsy until proven otherwise.

* In patients with vertical imbal-
ance, should the 3-Step test fail to
identify CN IV palsy, skew deviation
must be strongly considered as the
likely alternate diagnosis.

* After performing the 3-Step test,
recline the patient and recheck the ver-
tical imbalance. If there is more than
50% improvement upon supination,
then skew deviation is present and the
patient should be referred for an MRI

including the posterior cranial fossa.
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“The image quality is fantastic. One of the most
impressive items for me is the efficiency it provides. My
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THE SOLUTION YOU'VE TRUSTED,
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Season after season, your allergic conjunctivitis patients can rely on PATADAY® Solution
for proven ocular itch relief? with excellent payer coverage and affordability

* Broad Tier 2 formulary coverage for both commercial and Medicare Part D plans?
e Patient Rebate Programs for eligible patients®
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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.
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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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