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FROM THE AUTHORS

To Our Colleagues:

The publication of the Twelfth edition of The Handbook of Ocular Disease Management coincides
with many changes within the profession of optometry. Optometry has evolved from what was once
a purely visual correction and refractive profession to an integrated member of the healthcare team.
There has been increased specialization within optometry to the point that optometrists now utilize
intra-professional referrals rather than strictly using inter-professional referrals. We need to embrace
the concept that eye care, patient care, and optometry have become so advanced that it is difficult
for any single practitioner to be everything to every patient. Optometric societies have developed to
cater to and foster interest in specialized areas of optometry. Sub-specialization has become a real
part of optometry. Referral to optometric colleagues for glaucoma and ocular disease management,
vision therapy, low vision, and specialty contact lens fittings is now common place.

Common to all of these changes is the need for optometrists to remain current and enhance their
knowledge and education. Optometrists must commit to lifelong learning. Reading high quality
peer-reviewed publications is necessary. Attending continuing education conferences that are free
of commercial bias allows optometrists to keep current and interact, both socially and professionally,
with colleagues. We have always felt that the best way to begin this commitment to lifelong learning
is through the completion of an accredited residency. Residency training not only provides increased
clinical experience, it opens doors and initiates the lifelong learning process. To all optometry stu-
dents (and practitioners) reading this manuscript, we strongly encourage you to pursue residency
training.
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EYELIDS AND ADNEXA

FLOPPY EYELID SYNDROME

Signs and Symptoms

Floppy eyelid syndrome
(FES), first described in 1981
by Culbertson and Ostler, is a
relatively uncommon
condition characterized by flac-
cid, easily everted upper lids.!
It is usually seen in overweight,
middle-aged males, although it
may occasionally be encountered
in women, children and non-
obese individuals. A fair per-
centage of patients with FES
also suffer from obstructive sleep
apnea (OSA), a disorder marked
by partial collapse of the phar-
ynx during inspiration while sleeping,
resulting in loud snoring and gasping
for air.2#

Symptoms generally consist of ocular
irritation, itching and stringy mucous
discharge, particularly upon awaken-
ing.!* The symptoms may appear to
be largely unilateral or asymmetric.
Patients with OSA characteristical-
ly complain of erratic sleep patterns,
chronic somnolence, fatigue and morn-
ing headaches.

Examination of patients with FES
typically reveals chronic papillary con-
junctivitis with mild to moderate bul-
bar hyperemia, often lateralizing to the
patient’s habitual sleeping side (i.e.,
if they sleep on their LEFT side, the
presentation is more evident OS).
Punctate corneal epitheliopathy and
mucous strands in the tear film and
fornices may also be apparent. The lids
themselves routinely display pseudo-
ptosis and an odd “rubbery” consisten-
cy.® Eversion of the upper lids can be
accomplished with minimal manipula-
tion; in fact, it may occur spontaneously
during normal ocular examination. Past
ocular history may include blepharitis,
meibomian gland dysfunction, derma-
tochalasis, keratoconus and seasonal
allergic conjunctivitis.5

ocular

Pathophysiology
The exact etiology of FES is not
thoroughly understood. Research has

Floppy eyelid syndrome.

demonstrated that tarsal elastin is sig-
nificantly diminished in these patients,
such that the tarsal plate of the eye-
lid no longer displays its customary
rigidity.® A recent study of patients
with FES identified elevated matrix
metalloproteinase (MMP) activity in
subjects’ eyelids; MMPs in these cases
have been shown to degrade local elas-
tin fibers and may ultimately lead to
eyelid laxity and instability in this dis-
ease process.” The authors postulated
that nocturnal mechanical factors may
result in local eyelid ischemia, which
upregulates these elastin-degrading
enzymes to produce the tissue laxity.”
Another publication suggested that
clevated plasma leptin (a hormone that
produces satiety symptoms) in FES
patients may play a role in the sys-
temic up-regulation of the MMPs that
degrade elastin within the eyelid.®
Along with the etiopathology, the
precise mechanism by which this dis-
order becomes manifested also remains
disputed.»* The most widely held
theory suggests that, because of the lid
laxity and tendency of these patients
to lie on their sides or in a “face-
down” position, spontaneous lid ever-
sion occurs during sleep.! This results
in mechanical abrasion of the ocular

surface. Others have suggested that the
underlying mechanism is simply poor
apposition of the upper eyelid to the
globe, instigating an inadequate
tear distribution and subsequent
desiccation of the ocular surface

tissues.’

Management

In the majority of cases,
diagnosis is made by the clas-
sic appearance and effortless or
spontaneous eversion of the eye-
lids. There are few ancillary tests
to consider beyond the normal
ocular evaluation, though vital
dye staining (e.g., sodium fluo-
rescein, rose bengal and/or lis-
samine green) may help to assess the
severity of any associated keratopathy.

Treatment for FES consists primar-
ily of lubricating the ocular surface and
safeguarding the eye from nocturnal
damage. Artificial tears, used liberally
throughout the day, help to eliminate
mucous debris and promote corneal
healing. In cases of moderate or pro-
found epitheliopathy, consider more
enduring lubricants such as Systane
Ultra (Alcon Laboratories) or Blink
Tears (Abbott Medical Optics) on a
q.i.d. basis. At bedtime, the patient
should instill either a bland ophthal-
mic ointment (e.g., Systane Nighttime,
from Alcon Laboratories or Refresh
PM from Allergan) or mild antibi-
otic ointment and apply a protective
eye shield, or simply tape the lids
in a closed position. Another option
involves the use of removable eyelid
weights (e.g., Blinkeze External Lid
Weights, by MedDev Corporation)
at bedtime.!® Severe, recalcitrant cases
that do not respond to primary ther-
apy may require surgical intervention.
Most commonly, this involves an eye-
lid tightening procedure at the lateral
canthus, or a horizontal lid shortening
procedure by full-thickness resection
of the lateral one-third of the lid mar-
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gin.! Lateral tarsorrhaphy has been
suggested for noncompliant patients
with severe disease.?

As important as managing the ocu-
lar sequela of FES is addressing the
associated problem of obstructive sleep
apnea. OSA is a potentially fatal condi-
tion that has been linked to pulmonary
hypertension, congestive heart failure
and cardiac arrhythmia. Weight loss
and consultation with a sleep physi-
cian for appropriate studies are highly
recommended, considering the signifi-
cant comorbidities of both obesity and
OSA. At least one study has demon-
strated notable improvement of FES

when OSA is properly addressed.!®

Clinical Pearls

* Many patients with FES mani-
fest attendant blepharitis, particularly
meibomian gland dysfunction. Rosacea
has also been found in association with
both FES and OSA. In the course of
treating these patients, strongly con-
sider a trial of oral doxycycline 50mg to
100mg b.i.d. for six to 12 weeks.

* In the course of interviewing
patients with FES, always remember
to inquire about prominent snoring
or gasping episodes during sleep. In
this regard, realize that a spouse or
family member may actually prove to
be a more reliable resource than the
patient! Any such findings consistent
with OSA warrant consultation with
a sleep physician, otolaryngologist, or
pulmonologist.
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HERPES ZOSTER
OPHTHALMICUS

Signs and Symptoms

Herpes zoster ophthalmicus (HZO)
typically begins with nondescript facial
pain, fever, and general malaise.!”
About four days after onset of symp-
toms indicative of an outbreak, a skin
rash appears along the distribution of
the fifth cranial nerve (trigeminal).
Patients then develop a painful unilat-
eral dermatomal rash in the distribution
of one or more branches of the trigemi-
nal nerve (the ophthalmic division, V1,
or the maxillary division, V2) with each
being able to support lesions amongst
its branches. Frequently V1 with its
supraorbital, lacrimal, and nasociliary
nerves is affected.! A characteristic
respect for the midline, consistent with
the distribution of the affected nerves
will be evident.b? The skin manifesta-
tions begin as an erythematous macu-
lar rash, which progresses over several
days into papules, vesicles, and then
pustules. The vesicles emanate a fluid
discharge and begin to form scabs after
about one to three weeks in immu-
nocompetent individuals.? During
this inflammatory stage, the pain is
extremely severe, and patients are tre-

mendously symptomatic, even when
the rash is minimal.!® A number of
patients will continue to experience
pain known as post-herpetic neuralgia
long after resolution of the acute out-
break.3

Ocular involvement in herpes zoster
occurs in 20-50% of cases and is by
no means invariable.*® However, in
patients with vesicular eruptions at
the tip of the nose indicating nasocili-
ary nerve involvement (Hutchinson’s
sign), the patient has a nearly 100%
likelihood of ocular involvement.l#-®
Severe vesicular eruptions are also pre-
dictive of ocular involvement, uveitis,
reduced visual outcome and incidence
of post-herpetic neuralgia.’ In addition
to nasociliary nerve involvement, lac-
rimal nerve involvement is also highly
predictive of ocular manifestations.’

Ocular involvement is highly var-
ied and may involve anterior struc-
tures, retina and choroid, as well as
the cranial nerves (optic, oculomotor,
trochlear, abducens).>7 The common
presentations include subconjunctival
hemorrhage, follicular conjunctivitis,
epithelial and/or interstitial keratitis,
nummular keratitis, keratouveitis with
secondary inflammatory glaucoma,
scleritis or episcleritis, chorioretinitis,
acute retinal necrosis, optic neuritis,
and ophthalmoplegia with cranial
nerve 111, IV, and VT palsy.>"’

Corneal involvement may appear as a
non-descript epitheliopathy or pseudo-
dendritic keratopathy. Occasionally,
superficial epithelial deposits repre-
senting necrotic epithelial cells will
manifest.

Patients experiencing HZO are typ-
ically elderly, with most cases occurring
in patients over age 50 due to natu-
ral weakening of the immune system.
However, the condition does occur in
children as well.®®20 In adults under
the age of 50, HIV co-infection should
always be considered.?!

In a rare subset of patients, there
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will be unilateral neuropathic pain
with other characteristics of HZO,
but without the attendant rash.
This has been termed zoster sine
herpete.15

Pathophysiology

Herpes zoster is the second man-
ifestation of the Varicella zoster
virus (VZV), which typically causes
chickenpox.?* This virus typically
enters the human system through
the conjunctiva and/or nasal or oral
mucosa, and then occupies sensory
ganglia throughout the body. The
herpes zoster rash most commonly
resides in the facial and mid-tho-
racic-to-upper lumbar dermatomes.
An active immune system suppress-
es the virus, which lies dormant in
dorsal ganglia. Should the body’s
immunity fail from natural aging, or
other triggers such as chemotherapy
or severe systemic disease occur, the
virus actively replicates along the route
of the ganglia. Due to the widespread
exposure to the virus, nearly 100% of
the population develops antibodies to
the disease by age 60.* Cell-mediated
immunity keeps the VZV suppressed
and periodic re-exposure helps prevent
the VZV from activating as herpes
zoster. Declining VZV-specific cell-
mediated immune response account
for the increased frequency of herpes
zoster seen in older adults. Periodic
subclinical reactivation of VZV serves
as immune boosters increasing the cell-
mediated immunity and reducing the
likelihood of the patient experiencing a
full herpes zoster outbreak.”

HZO results when the trigeminal
ganglion is invaded by the herpes zos-
ter virus. Neuronal spread of the virus
occurs along the ophthalmic (1st) and
less frequently the maxillary (2nd) divi-
sion of cranial nerve five. Vesicular
eruptions occur at the terminal points
of sensory innervation, causing extreme
pain. Nasociliary nerve involvement

Characteristic dermatological manifestations in a patient
with herpes zoster and inflammatory glaucoma.

will most likely entail ocular inflam-
mation, typically affecting the tissues
of the anterior segment. Contiguous
spread of the virus may lead to involve-
ment of other cranial nerves, resulting
in optic neuropathy (CN II) or isolated
cranial nerve palsies (CN III, IV, or
VI).13141617 The numerous manifes-
tations in HZO are likely due to the
varied pathophysiologic processes initi-
ated by the VZV. There are features
of viral infection, vascular and neural
inflammation, immune and general
inflammatory reactions. These numer-
ous reactions partially explain the suc-
cess and failure of anti-viral medication

in cases of HZO.*

Management

The systemic component of this
disorder as well as the myriad of condi-
tions occurring in HZO is best treated
by initiating oral antiviral therapy as
soon as the condition is diagnosed.
Oral acyclovir, 600mg to 800mg 5x/
day for seven to ten days is standard.
Alternately, famciclovir (500mg p.o.
t.i.d.) and valacyclovir (1000mg b.i.d.

to t.i.d.) for a 10-day course are accept-

able.3102223 Timing is crucial, and
if these agents are started within
72 hours of the onset of the acute
rash, they will significantly shorten
the period of pain, viral shedding,
rash, and anterior segment com-
plications.?3 Valacyclovir and fam-
ciclovir may better reduce the inci-
dence and severity of post-herpetic
neuralgia compared with acyclovir.
However, oral antiviral agents can-
not totally prevent post-herpetic
neuralgia.?3

Oral corticosteroids may be uti-
lized as adjuvant therapy to alleviate
pain and associated facial edema;
40mg to 60mg of prednisone daily,
tapered slowly over ten days is rec-
ommended. Topical care of the skin
lesions may be afforded by applying
an antibiotic or antibiotic-steroid
ointment to the affected areas twice
daily. Ocular management is depen-
dent upon the severity and tissues con-
cerned. In most cases involving uveitis
or keratitis, cycloplegia (homatropine
5% t.i.d.-q.i.d. or scopolamine %%
b.id. to q.i.d.) is warranted. Topical
steroids (prednisolone acetate 1% q2h
to q3h) may be utilized in addition to
oral antiviral agents. Prophylaxis with a
broad-spectrum antibiotic is also usu-
ally advisable for any compromised
cornea. Finally, palliative treatment
may consist simply of cool compresses;
however some patients may require
oral analgesics in severely painful cases.
Tricyclic antidepressants, antiseizure
drugs, opioids, and topical analgesics
are pain relief options.3 Cimetidine
(H2-histamine receptor blocker)
400mg p.o. b.id. may afford some
additional relief from the neuralgia,
though the mechanism by which this
occurs is not entirely understood.?*

It may well be that the best treatment
for HZO is prevention through vacci-
nation.?” The Shingles Prevention
Study Group demonstrated that a vac-
cine against VZV boosted VZV cell-
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mediated immunity and significantly
reduced the morbidity due to HZ and
post-herpetic neuralgia in older adults
without causing or inducing an actual
herpes zoster outbreak.?” Overall, VZV
vaccine reduced the incidence of post-
herpetic neuralgia by 66.5% and the
incidence of HZ outbreak was also
reduced by 51.3%.%°

Clinical Pearls

* This disorder has a great propen-
sity for those over the age of seventy.
Also, those who are immunocompro-
mised due to lymphoma, HIV and
AIDS, are at significantly increased
risk of developing HZO.

* Ocular involvement is extremely
variable and often confusing in the
early stages. Extreme care must be
taken in differentiating this condition
from herpes simplex virus (HSV), par-
ticularly when there is corneal involve-
ment—one key consideration is that
the dendriform keratitis which occurs
in HZO is infiltrative, while the HSV
dendrites are ulcerative.

* In pseudo-dendritic keratitis in
HZO, there are no terminal end-bulbs
on the lesion whereas true dendritic
keratitis in HSV will have terminal
end-bulbs.

* The practitioner must also recog-
nize the possibility of more involved
and complex ocular sequelae (cho-
rioretinitis, optic neuropathy, cranial
nerve palsies, uveitic glaucoma) and
apply appropriate management strate-
gies in these cases.

* Herpetic keratouveitis is a com-
mon manifestation of HZO where the
patient demonstrates elevated intra-
ocular pressure in the face of mild
anterior segment inflammation. This
is best managed according to standard
treatments for anterior uveitis with the
addition of oral antiviral medication. In
diagnosing this entity, look also for iris
stromal atrophy and mild hyphema.

* Malaise and neuralgic prodrome

are key diagnostic findings in patients
with unusual corneal presentations,
other peculiar ocular involvement or
headaches without other signs.
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CANALICULITIS
Signs and Symptoms

Canaliculitis is a relatively rare dis-
order that typically affects older adults.
In one recent series, patients ranged
from 43 to 90 years of age.! An older
study suggests that canaliculitis is more
common in postmenopausal women.?
Most cases are unilateral, though
bilateral phenomena have been docu-
mented.> Complaints tend to center
around a chronic, recalcitrant red eye
and focal swelling of the medial can-
thus. Epiphora, or excessive tearing to
the point of overflow, is often reported.
The discharge may range from a sim-
ple watery consistency to full-blown
mucopurulence. In many cases, the
patient will report previous therapy
with topical antibiotics, but to no avail.
Recurrent episodes are not uncommon.

The classic biomicroscopic sign
associated with canaliculitis is a “pout-
ing punctum,” although it may not be
seen in all cases.’ This terminol-
ogy refers to the fact that the punc-
tal orifice is red, swollen and turned
outward, resembling a pair of pouting
lips. The involved area is often tender
to the touch. Discharge and/or concre-
tions may be expressed with digital
manipulation of the punctum and/
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or canaliculi. Other important signs
include erythema and swelling of the
lid and adnexal tissue, and a conjuncti-
vitis that is more pronounced inferiorly
and nasally. Diagnostic signs can also
be encountered with lacrimal probing,
although this should never be attempt-
ed by a novice. The clinician will
encounter a “soft stop” while probing
the canaliculus. This blockage indicates
the presence of concretions within the
drainage system. Concurrent with this
finding is the so-called “wrinkle sign”;
as the clinician’s probe meets resis-
tance, the overlying skin of the
medial canthus may be seen to
compress and wrinkle.®

Pathophysiology

Canaliculitis represents a prima-
ry infection and inflammation of
the lacrimal outflow system, at the
level of the canaliculus. Multiple
pathogens have been associated
with the condition, including
bacteria, fungi and some viruses.”
Canaliculitis has been most closely
associated with Actinomyces israelii,
a cast-forming, Gram-positive
anaerobe that is difficult to isolate
and identify.® Actinomyces spe-
cies are prone to causing infections of
the hollow spaces via the formation
of canaliculiths.® Other bacteria that
have been associated with canaliculitis
include Arcanobacterium haemolyticum,
Mycobacterium chelonae, Arachnia propi-
onica, Nocardia asteroides, Fusobacterium,
Lactococcus lactis cremoris, Eikenella cor-
rodens and Staphylococcus aureys.»79712
Fungal pathogens include Candida and
Aspergillus species.!® Herpetic etiolo-
gies should be suspected when cana-
liculitis is encountered in a younger
patient (i.e., under 40 years of age).!*

Canaliculitis is associated with the
formation of dacryoliths, which are
small stones or concretions that fur-
ther impede lacrimal drainage. These
concretions help to form pockets in

which the infection flourishes. In these
“pockets” the organisms are not sub-
ject to the antimicrobial properties
of the precorneal tear film.* Foreign
objects that reside within the cana-
liculus, such as intracanalicular punctal
plugs, can produce a similar presenta-
tion. Indeed, a significant number of
published cases have been associated
with the SmartPLUG (Medennium,
Irvine, CA), a thermoacrylic polymer
designed for lacrimal occlusion therapy
in patients with dry eye.>1517

Canaliculitis presents with canalicular inflammation and
punctal dacryoliths.

Management

Many cases of canaliculitis are diag-
nosed only after a seemingly benign case
of blepharoconjunctivitis fails to resolve
following topical antibiotic therapy.
Cases often persist in a recurrent fash-
ion for long periods of time with clini-
cians failing to observe the hallmark
sign of dacryoliths. In one series, an
average duration of 36 months was
noted before the correct diagnosis was
made.! Topical antibiotics are generally
ineffective alone because many of the
offending organisms are not bacterial;
in addition, the bacteria Actinomyces
demonstrates limited susceptibility to
some of the more common ophthalmic
drugs (e.g., tobramycin or ciprofloxa-
cin).’® Moreover, canalicular concre-

tions and thick stagnant secretions
impede the penetrance of topical eye
drops to the site of the infection.

Definitive management of cana-
liculitis involves surgical excavation
of the canaliculus, or canaliculoto-
my, with plating of extruded mate-
rial for the purpose of determining
the correct pharmacologic course.”!?
Canaliculotomy is performed under
local anesthesia; a probe is inserted
through the punctum and an incision
is made through the adjacent conjunc-
tiva into the dilated canaliculus,
effectively dissecting the nasal lid
from the punctal orifice down to
the level of the common cana-
liculus (approximately 10mm).!
Next, a small chalazion curette is
used to remove any concretions
or dacryoliths. Post-operatively,
broad spectrum topical and sys-
temic antibiotics are indicated. The
preferred agent for Actinomyces is
penicillin, and penicillin G solution
may be used for canalicular irriga-
tion. Systemic antibiosis with oral
penicillin or ampicillin should be
continued for several weeks follow-
ing surgical recovery.! Canaliculitis
secondary to herpetic or fungal eti-
ologies should be addressed with the
appropriate agents (e.g., trifluridine 1%
solution five times daily for two to three
weeks, and nystatin 1:20,000 ophthal-
mic solution t.i.d., respectively). In
extreme cases, patients may have such
severely scarred nasolacrimal systems
that they must undergo intubation via
dacryocystorhinostomy to successfully
reestablish lacrimal outflow.

Clinical Pearls

¢ Canaliculitis must always be dif-
ferentiated from dacryocystitis, as the
treatment modalities differ signifi-
cantly. Dacryocystitis typically presents
more acutely and with greater pain
and swelling in the canthal region;
it is treated with systemic antibiotics
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and generally does not require surgical
intervention.

* Herpetic canaliculitis often fol-
lows herpes simplex blepharoconjunc-
tivitis. This should be considered in
cases that manifest persistent epiphora
after resolution of the herpes vesicles.

* Should treatment fail to eradicate
the problem or if canalicular patency
cannot be restored with a simple cana-
liculotomy,  dacryocystorhinostomy
may be required.

* Smears and cultures are usually
obtained from the extruded canalicu-
lar material. However, in the typical
scenario of an older, otherwise healthy
individual with canuliculitis, culture
and pathology of the specimen may
not be necessary. Empirical canalicu-
lotomy 1is extremely effective in both
Actinomyces and non-Actinomyces infec-
tions.? Furthermore, since Actinomyces
is difficult to identify, many studies fail
to yield definitive results.

* Interestingly, while Actinomyces is
not susceptible to many commercial
topical antibiotics, agents to which it
may be sensitive include several older
drugs, such as chloramphenicol, sulfa-
cetamide and erythromycin.
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DACRYOCYSTITIS
Signs and Symptoms

An inflammation of the nasolacri-
mal sac, dacryocystitis typically pres-
ents with focal pain, redness and swell-
ing over the nasal aspect of the lower
eyelid. In some cases, the pain may
extend to the nose, cheek, or teeth
on the involved side. Epiphora and/
or ocular discharge is also frequently
reported. Examination reveals ery-
thematous swelling over the lacrimal
sac, and mucopurulent discharge may
be expressed from the inferior punctum
when pressure is applied. The condi-
tion may be recurrent, and in severe
cases associated with fever. While
vision may be subjectively blurred
due to discharge, acuity is not acutely
impacted in most instances.!®

Dacryocystitis  demonstrates  a
bimodal distribution, with the major-

ity of cases seen in infants and those
over 40 years of age.! Postmenopausal
women represent approximately 75%
of cases.! Untreated, dacryocystitis fre-
quently progresses to preseptal cel-
lulitis.12 Orbital cellulitis is far less
common, but has been documented in
the literature.?

Pathophysiology

The nasolacrimal apparatus drains
the tears and tear constituents from the
eyes into the nose. The system consists
of inferior and superior puncta, their
respective 10mm  canaliculi, the 7mm
to 10mm lacrimal sac, and a common
17mm interosseous/intermembrane-
ous nasolacrimal duct that drains into
the nose through the valve of Hasner
beneath the inferior turbinate.3 The pri-
mary etiology of dacryocystitis is naso-
lacrimal apparatus obstruction, prompt-
ing secondary infection.* Most cases of
nasolacrimal duct obstruction are found
in the older population, resulting from
chronic mucosal degeneration, ductile
stenosis, stagnation of tears and bacterial
overgrowth.” The most frequently isolat-
ed pathogens are Gram-positive bacte-
ria, particularly Staphylococcus aureus and
Streptococcus; common Gram-negative
organisms include Pseudomonas aeru-
ginosa, Fusobacterium and Haemophilus
inﬂuenza.6

Infantile or congenital dacryocystitis
is less common than the adult form,
and results primarily from incomplete
canalization of the nasolacrimal duct,
specifically at the valve of Hasner.?
Neonatal infection may be a contribu-
tory element.?

Management

Because dacryocystitis represents a
deep tissue infection, systemic antibiot-
ics are indicated. Options for children
include oral amoxicillin/clavulanate
or cefaclor 20mgs/kg/day to 40mgs/
kg/day in three divided doses, along
with topical antibiotic drops (e.g., 0.5%
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moxifloxacin or 1% azithromycin).
Amoxicillin and cephalosporins (e.g.,
cephalexin 500mg p.o. q.i.d.) are also
popular choices for adult therapy.”®
Supportive treatment includes the use
of warm compresses several times a
day, and oral analgesics (e.g., acet-
aminophen, aspirin or ibuprofen) as
needed for pain and inflammation.
Management of the febrile patient
must be handled with extreme cau-
tion. In these instances hospitaliza-
tion should be considered along with
IV antibiotics such as cefazolin q8h.”
In cases that are atypical or suspect,
neuroimaging (CT or MRI) should
be considered to rule out potential
malignancies and other invasive dis-
orders.

Surgical management of dacryocys-
titis serves to reduce recurrence rates
as well as symptomatic epiphora, and
likely helps to normalize the conjunc-
tival flora.” The treatment of choice
is dacryocystorhinostomy (DCR), a
procedure that creates a direct commu-
nication between the lacrimal drainage
system and the nasal cavity, bypass-
ing the nasolacrimal sac. Historically,
DCR was performed as an exter-
nal surgical procedure, approaching
through the skin overlying the nose.
More recently, however, surgeons have
begun using an endonasal technique,
which can be performed by the use of a
long-handled scalpel or laser.#1%1! The
technique begins with the creation of
a mucosal flap over the anterior por-
tion of the middle turbinate, exposing
the lacrimal fossa at the juncture of
the maxillary and lacrimal bones. This
bony area is drilled out to expose the
nasoacrimal sac, which is then incised.
A neo-ostium is created so that tears
can drain from the canaliculus directly
into the nose through the middle tur-
binate. This ostium is kept open with a
silicone tube placed through the puncta
into the sac and out the nose. The
tubes are kept in place for anywhere

Dacryocystitis, with characteristic inflammation of the
nasolacrimal sac.

from six weeks to six months.12
Alternatives to DCR include balloon
dacryoplasty and recanalizaton using
a high frequency lacrimal probe.!3!4
Balloon dacroplasty employs an inflat-
able probe, inserted through the punc-
tum, to essentially stretch the lacrimal
duct and canaliculus; this technique has
been shown to work well for incom-
plete, non-acute nasolacrimal duct
obstruction.’® The recanalization tech-
nique described by Chen and associates
involves a probe that can discharge a
power current (50 to 150 watts) at 150
kHz frequency to cauterize blocked
tissue in the nasolacrimal duct, which
ultimately dissipates the blockage and

allows for enhanced lacrimal drain-
14

age.
Clinical Pearls

¢ Obstruction of the tear drainage
system can occur at any age, but is most
common in young children and older
adults.

¢ Dacryocystitis must always be dif-
ferentiated from canalicultis, as the
treatment modalities differ significant-
ly. Canaliculitis tends to run a more
chronic and indolent course, with less
significant pain and swelling near the
punctal orifice. Canaliculitis typically
requires surgical intervention to remove

the concretions with which it is asso-
ciated from the canaliculi.

* Prompt, decisive and aggressive
management is essential in cases of
dacryocystitis. Hospitalization with
intravenous antibiotics should be con-
sidered in severe, febrile or recalci-
trant presentations.

* Punctal dilation and nasolac-
rimal irrigation is ABSOLUTELY
CONTRAINDICATED in the
acute stages of dacryocystitis, as iatro-
genic trauma can facilitate the spread
of infection beyond the confines of
the nasolacrimal system, potentially
resulting in life-threatening conse-
quences.
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ACUTE ALLERGIC
CONJUNCTIVITIS

Signs and Symptoms

Allergic conjunctivitis is the most
common manifestation of ocular aller-
gy, affecting between 20% and 40% of
the U.S. population.!1% Acute allergic
conjunctivitis describes the abrupt and
immediate response seen in sensitized
individuals after exposure to a particu-
lar allergen or sensitizing agent. Two
forms are recognized: seasonal allergic
conjunctivitis (SAC), which coincides
with pollen blooms such as ragweed,
and perennial (or persistent) allergic
conjunctivitis (PAC), in which expo-
sure may occur at any time throughout
the year (e.g., allergies to animal dan-
der or dust mite feces).»* In the major-
ity of cases, allergic conjunctivitis is a
bilateral phenomenon, although the
presentation may be asymmetric.

The allergic response classically
involves several signs and symptoms,
all of which may vary in intensity.
Ocular itching remains the hallmark
symptom; tearing is also an exceed-
ingly common complaint, particularly
after rubbing the eyes in response to
i'cching.l'7 More severe reactions may
prompt symptoms of ocular burning,
foreign body sensation, or photopho-
bia, though these are relatively rare.!
Clinical evaluation reveals variable
conjunctival hyperemia and chemosis.
Ocular discharge is watery, though
mucus may accumulate in the forni-
ces or collect on the lash margin in
the form of “crusts,” especially during
sleep. Eversion of the eyelids may
reveal a fine papillary response, par-
ticularly along the upper tarsal plate.
Externally, the eyelids may be red,
swollen and edematous, with a pseudo-
ptosis in pronounced cases. A palpable
preauricular lymph node is noticeably
absent. If questioned, the patient will
often reveal a personal or family his-

tory of allergies. Concurrent symptoms
of allergic rhinitis, post-nasal drip, or
sinus congestion may be present, espe-

cially in SAC.3

Pathophysiology

The allergic response is classically
considered to be an over-reaction of the
body’s immune system to substances
perceived as foreign (allergens), despite
the fact that said substances are not
inherently pathogenic.* This response
can be innate or acquired. The key com-
ponent of the ocular allergic response is
the mast cell; mast cells are widely
distributed, especially in connective
tissue and mucosal surfaces, particular-
ly the conjunctiva.! Immunoglobulin
(IgE and IgG) receptors, which are
sensitized to specific allergens, are
expressed on mast cell surfaces. When
allergens are encountered at the cellu-
lar level, an antigen-antibody response
ensues, in turn triggering mast cell
degranulation; this process releases
pre-formed pro-inflammatory media-
tors, and spurs the secretion of che-
mokines and cytokines.*® The primary
chemical mediator released during
degranulation is histamine, which
is responsible for increased vascular
permeability, vasodilation, bronchial
contraction and increased secretion of
mucus.” Heparin, chymase and trypt-
ase are also released from mast cells,
as well as several chemotactic fac-
tors. Degranulation also stimulates the
production of newly formed media-
tors through the activation of phos-
pholipase-A2 on membrane phospho-
lipids, releasing arachidonic acid and
platelet-activating factor. Arachidonic
acid is further degraded via the cyclo-
oxygenase pathway to form, among
other chemicals, prostaglandins and
thromboxanes, and via the lipoxy-
genase pathway into leukotrienes.®1
These newly formed mediators drive
the inflammatory reaction and incite

recruitment and activation of addi-
tional inflammatory cells, leading to
what has come to be known as the “late
phase” of the allergic response.

The late phase reaction typically
commences between four and six hours
following sustained mast cell degranu-
lation.®! T-lymphocyte activation and
infiltration of the conjunctival mucosa
by eosinophils, neutrophils, monocytes
and basophils are the hallmark of the
late phase.”!? Leukocytic infiltration is
not necessarily inherent to all cases of
acute allergic conjunctivitis; in fact, the
late phase response is much more char-
acteristic of chronic allergic disorders
like atopic and vernal keratoconjuncti-
vitis, which constitute less than 2% of
cases seen in clinical practice.l’s

Management

The management of ocular allergic
reactions is primarily aimed at reducing
symptomology and quelling any sig-
nificant inflammation while attempt-
ing to discover, remove and avoid the
offending agent, although this may
not always be possible or practical.
Artificial tear solutions provide a bar-
rier function, serving to flush or dilute
the antigens from the ocular surface
while soothing and lubricating the irri-
tated ocular surface; these may be used
on an as-needed basis. Cold com-
presses and topical decongestants help
to produce vasoconstriction, reduc-
ing hyperemia, chemosis and other
symptoms by retarding the release of
the inflammatory cells into the tis-
sues from the vasculature. Numerous
decongestant solutions (containing one
of the following: naphazoline, antazo-
line, tetrahydrozaline, phenylephrine)
are available as over-the-counter prep-
arations, either alone or in combina-
tion with a mild topical antihistamine
(e.g., pheniramine maleate or antazo-
line phosphate). These agents tend to
be the preferred treatment modality for
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those patients who self-medicate
their allergies. Unfortunately,
such OTC preparations have
been associated with significant
tachyphylaxis as well as chron-
ic follicular conjunctivitis and
eczematoid blepharoconjuncti-
vitis when used chronically.!314

The pharmacologic options
for managing ocular allergy are
extremely diverse. In fact, there
are more commercially available
topical medications for allergic
conjunctivitis today than there
are for glaucoma. Overall, five
distinct classes or categories of topical
drugs are recognized; these include:

1. Antihistamines, e.g., Emadine
(0.05% emedastine difumarate, Alcon

Laboratories);
2. Mast cell stabilizers, e.g.,
Crolom (4% cromolyn sodium,

Bausch & Lomb), Alomide (0.1%
lodoxamide tromethamine, Alcon
Laboratories), Alocril (2% nedocro-
mil sodium, Allergan), and Alamast
(0.1% pemirolast postassium, Vistakon
Pharmaceuticals);

3. Antihistamine/mast cell stabilizer
combinations, e.g., Patanol and Pataday
(0.1% and 0.2% olopatadine hydrochlo-
ride, respectively, Alcon Laboratories),
Optivar (0.05% azelastine hydro-
chloride, Meda Pharmaceuticals),
Zaditor (0.025% ketotifen fumarate,
Novartis Pharmaceuticals), Elestat
(0.05% hydrochloride,
Inspire Pharmaceuticals) and Bepreve
(1.5% bepotastine besilate, ISTA
Pharmaceuticals);

4. Corticosteroids, e.g., Alrex
(0.2% loteprednol etabonate, Bausch
+ Lomb);

5. Non-steroidal anti-inflammatory
agents (NSAIDs), e.g., Acular (0.5%

ketorolac tromethamine, Allergan).

epinastine

These medications are available only
by prescription in the United States,
with the exception of Zaditor, which
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Profound conjunctival chemosis in a patient with allergic conjunc-
tivitis.

was granted over-the-counter status
in October 2006. In the wake of that
approval, ketotifen has been released
commercially under a variety of other
trade names, including Alaway (Bausch
+ Lomb), Refresh Eye Itch Relief
(Allergan), Claritin Eye (Schering-
Plough) and Zyrtec Itchy Eye Drops
(McNeil Consumer Healthcare).

In general, all of these medications
are beneficial to a degree by themselves
and in combinations. Topical antihis-
tamines provide prompt symptomatic
relief, but their effects can be short-
lived—on the order of just four to
six hours. Mast cell stabilizers prevent
degranulation and hence eliminate the
allergic response, but they lack the
capacity to alleviate itching rapidly.
In addition, mast cell stabilizers may
take several days to a week in order to
achieve full efficacy, and require pre-
loading to be effective when the expo-
sure takes place. Antihistamine/mast
cell stabilizer combinations provide the
benefits of both of these categories and
are by far the most common choice
among eye care practitioners; these
drugs also have the advantage of b.i.d.
dosing, except for Pataday which is the
only topical allergy medication cur-
rently approved for once-daily dosing.!®

Topical corticosteroids may serve to
quell inflammation and offer relief to

those patients with more severe
cases of acute allergic conjunc-
tivitis. While there are well-
known risks associated with
long-term  corticosteroid use
(e.g., cataractogenesis, ocular
hypertension), short-term thera-
py with steroids can be extreme-
ly effective. Also, studies have
shown Alrex to have an excellent
safety profile in the treatment of
ocular allergy, even with therapy
of up to four years’ duration.'®
Topical NSAIDs are likely the
least effective option for ocular
allergy. While they may provide mild
symptomatic relief, they do not directly
address mast cell degranulation or the
histamine response, and inhibit only a
portion of the inflammatory cascade.
In the last few years, there has been
a good deal of discussion regarding the
use of nasal allergy preparations and
their potential for alleviating ocular
allergy symptoms. The literature does
demonstrate that nasal corticosteroid
sprays can have a direct and beneficial
impact on ocular allergy.!82® Studies
have consistently shown that medica-
tions like Flonase (0.05mg flutica-
sone propionate, GlaxoSmithKline),
Veramyst (0.0275 mg fluticasone
furoate, GlaxoSmithKline) and
Nasonex (0.05mg mometasone furoate,
Schering-Plough) help to ameliorate
concurrent ocular symptoms when used
to treat nasal rhinitis.!®2® However, it
is important to understand that topical
agents still offer faster, safer and more
complete relief of ocular symptoms
than any other form of therapy, as
demonstrated in head-to-head studies
for ocular itching, redness, chemosis
and eyelid swelling associated with
allergic conjunctivitis.?#+2
Oral antihistamines are rarely
required for the treatment of acute
allergic conjunctivitis, unless there is
associated rhinitis, sinusitis, urticaria



or other manifestations of systemic
allergy. Some of the older, over-the-
counter antihistamines, such diphen-
hydramine hydrochloride and chlor-
pheniramine maleate, are effective but
can induce drowsiness and functional
impairment.?’?® Loratadine, deslorata-
dine, fexofenadine, cetirizine and levo-
cetirizine are second generation anti-
histamines; the sedative effect of these
drugs is greatly diminished, though
it is not entirely eliminated. In addi-
tion, all of these oral medications have
the capacity for anticholinergic effects,
causing dryness of the mucosal mem-
branes of the mouth, nose and eyes.?’

Clinical Pearls

* When evaluating patients with
presumed allergic conjunctivitis, pay
special attention to the inferior fornix
and medial canthus. In many cases,
the caruncle and plica semiluminaris
may demonstrate marked hyperemia
or inflammation. This is presumably
because of the accumulation of his-
tamine-laden tears in the area of the
lacrimal puncta. Also, eyelid eversion
is recommended to assess the status of
the superior tarsus.

* In differentiating allergic conjunc-
tivitis from other forms of ocular sur-
face disease, an extremely helpful ques-
tion may be, “What happens when you
rub your eyes?” Most itchy surface dis-
orders such as dry eye and blepharitis
generally improve with digital manipu-
lation because it stimulates the flow of
additional tears. However, rubbing in
allergy can cause further degranulation
of mast cells, releasing more histamine
and other chemokines into the ocular
tissues and resulting in greater sympto-
mology.3®3! Hence, patients with true
allergies almost always say that their
symptoms worsen when they rub their
eyes.

* Remember that seasonal allergic
conjunctivitis usually occurs around

the same time each year, and may last
for only a month or two. Therefore,
patients who present for their annual
examination during other times of the
year may go undiagnosed. It is impor-
tant to ask not only whether the patient
is experiencing symptoms at the time
of the exam, but also if they EVER
suffer from red, itchy, watery eyes. The
safety and efficacy of today’s medica-
tions allows for proactive prescribing,
even months before symptoms arise.

* Livostin (0.05% levocabastine
hydrochloride), a topical antihistamine
introduced by Novartis in 1993, was
discontinued in the U.S. and U.K.
several years ago. It is still available,
however, in Canada, several European
countries and Australia/New Zealand.

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

In most cases, pterygia are discov-
ered upon routine ocular evaluation
in asymptomatic individuals, or in
patients who present with a cosmetic
concern about a tissue “growing over
the eye.” In some instances, the vas-
cularized pterygium may become red
and inflamed, motivating the patient
to seek immediate care. In other cases,
the irregular ocular surface can interfere
with the stability of the precorneal tear
film, creating a symptomatic dry eye
syndrome. Occasionally, the pterygium
may induce irregular corneal warp-
age and astigmatism, or even obscure
the visual axis of the eye, resulting in
diminished acuity.!*

Clinical inspection of pterygia
reveals a raised, whitish, triangular-
shaped wedge of fibrovascular tissue,
whose base lies within the interpalpe-
bral conjunctiva and whose apex
encroaches on the cornea. The
leading edge of this tissue often
displays a fine, reddish-brown iron
deposition line (Stocker’s line).
More than 90% of pterygia occur
nasally.! These lesions are more
commonly encountered in warm,
dry climates, or in patients who are
otherwise chronically exposed to
outdoor elements or smoky/dusty
environments. There is a striking-
ly significant association between
outdoor work, sunlight exposure
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Nasal pterygium encroaching on the visual axis.

and pterygium formation.>* The use
of UV-blocking sunglasses has been
seen to reduce the incidence of pte-
rygia.* One study showed that pterygia
occurred three times more frequently
in patients of Affrican descent than in
whites.* Men are affected somewhat
more frequently than women.*

Pathophysiology

Ultraviolet light exposure (both
UV-A and, especially, UV-B) appears
to be the most significant contributory
factor in the development of pterygia.’
This may explain why the incidence is
vastly greater in populations near the
equator and in persons who spend a
great deal of time outdoors.® Other
agents that may contribute to the for-
mation of pterygia include allergens,
noxious chemicals, and irritants (e.g.,
wind, dirt, dust, air pollution). Heredity
may also be a factor.” While the etiolo-
gy is varied, pterygia represent a degen-
eration of the conjunctival stroma with
replacement by thickened, tortuous
elastotic fibers. Activated fibroblasts
in the leading edge of the pterygium
invade and fragment Bowman’s layer
as well as a variable amount of the

superficial corneal stroma. It has been
suggested that multipotential stem and
progenitor cells may be involved in
the pathogenesis of pterygium through

their differentiation into fibroblasts and

vascular endothelial cells.” The detec-
tion of T-lymphocyte infiltration in
pterygium epithelium strongly supports
the suggestion that cellular immunity
plays an important role in pterygium
formation.® Epidermal growth factors
have been localized in pterygium tissue,
and are significantly induced by UV-B
in pterygium-derived epithelial cells.
This may be the means by which UV
irradiation causes the pathogenesis of
p'cerygium.9

Histologically, pterygium develop-
ment resembles actinic degeneration
of the skin. Surface cells in pterygi-
um exhibit squamous metaplasia with
increased goblet cell density. These
changes are most pronounced directly
over the pterygium surface.!® Stocker’s
line represents corneal linear iron
deposition, derived from tear film lac-
toferrin and presumably due to abnor-
mal iron metabolism. The presence of
Stocker’s line along the advancing head
of the pterygium may signify a lack of
growth potential.!! Pterygia often per-
sist after surgical removal; these lesions
appear as a fibrovascular scar arising
from the excision site. These “recurrent
pterygia” probably have no relationship
to ultraviolet radiation, but rather may
be likened to keloid development in
the skin.

Management

Before initiating management,
the clinician must be certain that
the diagnosis is correct. A clear
distinction needs to be made
between the potentially progres-
sive pterygium and the less threat-
ening pinguecula. When large,
pingueculae may be very difficult
to differentiate from pterygia.
Pingueculae are more yellow in
color and lie within the inter-
palpebral space, but generally do
not encroach beyond the limbus.!?
Pingueculae also lack the wing-



shaped appearance of pterygia,
the former being more oval or
amoeboid in appearance.

Because pterygium development
and proliferation appears to be
linked to environmental exposure,
management for asymptomatic or
mildly irritative pterygia involves
UV-blocking spectacles and liberal
ocular lubrication. Patients should
be advised to avoid smoky or dusty

areas as much as possible. More

inflamed or irritated pterygia may Close-up view of pterygium; note the pronounced vascularity.

be treated with topical cortico-
steroids (e.g., 1% prednisolone
acetate or 0.5% loteprednol etabonate
q.i.d. for several days).

Surgical excision of pterygia is indi-
cated for unacceptable cosmesis, sig-
nificant induced astigmatism, threats
to peripheral corneal hydration and
stability and/or significant threat by
ingrowth to the visual axis. Surgical
excision involves dissection and remov-
al of the fibrous tissue down to the
level of Tenon’s capsule. Conjunctival
autograft—a technique that involves
excision of the pterygium and cover-
ing of the resulting bare sclera with
a free conjunctival graft harvested
from an uninvolved site of the ocular
surface—is typically used to prevent
recurrence.®!31# The use of fibrin glue
has advanced the use of conjunctival
autografts by eliminating the need for
suturing, hence reducing both operat-
ing time and postoperative pain and
inflammation.> An alternative to
conjunctival autograft involves use of
an amniotic membrane transplanta-
tion.'*!® Amniotic transplants typical-
ly are reserved for patients with recur-
rence following conjunctival autograft
and those with insufficient viable con-
junctival tissue, or those with glaucoma
who may need the superior conjunctiva
preserved for future trabeculectomy.
Unfortunately, amniotic membrane
transplantation is associated with a

high rate of recurrence.!® Medical
adjuncts in the form of the antimetab-
olites mitomycin C and 5-Fluorouracil
may be used in order to reduce pte-
rygia recurrence.!”22 However, these
antimetabolites can have attendant
complications and are frequently used
in cases of previous surgical failure.
Beyond medical adjuncts, single-dose
beta-irradiation remains the simplest
procedure following bare sclera sur-
gery. It is an effective and safe treat-
ment that reduces the risk of primary
pterygium recurrence.”3 Removal of
large pterygia can greatly reduce the
amount of induced corneal astigma-
tism and preserve limbal health.?*

Clinical Pearls

* Pterygia represent a benign clini-
cal entity in most cases.

* Another clinical entity that must
be ruled out in the diagnosis of pterygia
is conjunctival intraepithelial neoplasia
(CIN). CIN is a precursor of conjunc-
tival squamous cell carcinoma. This
lesion is generally unilateral, elevated
and gelatinous, with deep irregular vas-
cularization and an amoeboid shape.
CIN is an invasive ocular cancer with
the capacity to inflict significant mor-
bidity. Biopsy should be obtained if
CIN is suspected.

* Pterygia do have the capacity to
affect vision if left unchecked. The

corneal degradative effects of a
pterygium extend approximately
three millimeters beyond the lead-
ing edge, or head, of the lesion.
This means that the pterygium
need not cover the visual axis to
inflict significant visual compro-
mise. Clinicians have discovered
that seemingly benign pterygia
at least two millimeters off the
visual axis have induced in excess
of 10 diopters of irregular corneal
astigmatism and resulted in a best
corrected acuity of 20/80.

* It is not wise to wait until a
pterygium impacts the visual axis or
vision before recommending surgical
excision. Since healthy corneal tissue
beyond the leading edge of the pteryg-
ium must be resected during excision,
waiting until the visual axis is affected
virtually guarantees permanent visual
reduction.

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

Signs and Symptoms
Subconjunctival hemorrhage (SCH)
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is a common presenting clinical prob-
lem for eye care practitioners.!”!! The
condition is marked by a well defined,
well circumscribed area of coalesced
blood between the bulbar conjunctiva
and the sclera. The hemorrhage may
be flat or slightly elevated depend-
ing on the volume trapped. While
they are impressive to observe and
often a source of worry or panic for
patients, they rarely produce symptoms
or disabilities of any kind.!"1% Although
SCH is usually benign, it can be caused
by a variety of entities, each with their
own important sequelae.>!! When the
condition is induced by traumatic vec-
tors, no additional work-up is required.
SCH has an established relationship
with loose, free moving conjunctival
tissue.!® Here, conjunctivochalasis
permits the conjunctival surfaces that
are redundant to be in frictional con-
tact with one another, resulting in
small vessel injury and rupture.!? This
also explains why the phenomenon is
observed more frequently in persons
of older age and in persons who wear
contact lenses. 1112

In the event a subconjunctival bleed
cannot be explained by mechanical
means or redundant tissue sources, a
comprehensive history and ancillary
testing is indicated to rule out infection
or adverse effects from systemic medi-
cations or systemic disease.>13

Epidemiologic studies prospective-
ly examined 8,726 and 161 patients,
respectively, in outpatient eye clin-
ics.®!* In one study, a total of 225
patients (2.9%) presented with a sub-
conjunctival hemorrhage.® No sexual
or age predilection was found in either
cohort.®1* The most common causes
for SCH found in both studies were
minor local trauma, systemic hyperten-
sion and acute hemorrhagic conjuncti-
vitis.>!* There were some interesting
cohorts identified. In both reports,
SCH resulting from local trauma were

most frequently diagnosed in the sum-
mer months, those induced by contact
lenses were in younger populations,
and those associated with systemic
hypertension were noted most often in
older patients.®10-1214

Pathophysiology

The etiopathology of SCH is vascu-
lar compromise of capillaries under the
conjunctiva.!% This may result from
exposure to mechanical forces such as
excessive increase in blood or plasma
volume, shearing forces, rapid accel-
eration/deceleration exposure or from
hemo-perfusive abnormalities such as
blood flow stasis or impaired blood tis-
sue composition.l'15

The largest subset of SCH patients
suffer from acute trauma.’”’ Here,
something as complicated as rapid
acceleration, deceleration and expo-
sure to blunt forces or as simple as
a sneeze or Valsalva’s maneuver can
result in threshold vascular stresses
sufficient to overcome vessel cellular
barriers. Jarring physical contact, the
act of vomiting, coughing, singing,
playing an air-driven musical instru-
ment, raising of the voice, lifting heavy
weights and attempting to overcome
constipation are all reported sources
of SCH.'"!! Hypertension, diabetes,
various anemias (such as polycythemia,
for example), bleeding disorders (Von
Willebrand’s  disease, hemophilia,
those caused by medication side effects
or anticoagulation therapy), Behcet’s
disease and malignancies (tumors of
the conjunctiva and blood-leukemia)
are all capable of adding to the blood
volume, increasing blood viscosity, cre-
ating an inability to clot, raising blood
pressure, producing abnormal perfu-
sion, altering blood flow and creat-
ing vascular stasis and/or leakage—all
processes capable of contributing to the
processes that generate SCH.1316

Evidence suggests that anatomi-



cal and system-wide abnormali-
ties may induce SCH to occur
in lesion specific locations.!
Researchers examining location of
SCH and underlying pathologic
causes found that traumatic SCH
were smaller in their extent com-
pared with SCH related to hyper-
tension, diabetes, hyperlipidemia
or those that were idiopathic.!
Further, SCH in all groups was
significantly more common in the
inferior aspect as compared to
superior.! In patients with SCH
secondary to trauma or diabetes,
there was a tendency to find temporal
areas affected more often than the nasal

areas.l

Management

The management for subconjunc-
tival hemorrhage begins with appro-
priate patient education. Frightened
individuals can be reassured and com-
forted regarding the source and benign
nature (in most cases) of the bleed-
ing. Counseling regarding resolution
and expected course also can add lay-
ers of assurance. Cold compress, hot
compress, artificial tears and possibly
bed rest are other palliative strategies.
While the hemorrhage itself does not
require direct medication to promote
its resolution, an underlying cause, if
it exists, may. If the etiology is trauma,
cycloplegia and topical anti-inflamma-
tory therapy may be indicated for any
concurrent uveitis. If the cornea or
conjunctiva are abraded or infected, a
topical antibiotic is required.

Management of any discomfort must
be accomplished through means that do
not promote anti-platelet activity. This
means aspirin and ibuprofen derivatives
must be used with caution if they are
used at all. In highly recurrent cases,
testing for blood-tissue abnormali-
ties, clotting disorders, hypertension,
diabetes and malignancies should be

A subconjunctival hemmorrhage. This resulted from ocular
trauma.

done. This includes, but is not lim-
ited to, a complete blood count with
differential and platelets, prothrombin
time, activated partial thromboplastin
time, fasting blood sugar, blood pres-
sure evaluation, echocardiogram, lipid
profile, homocysteine levels, antipho-
solipid antibodies, protein s, protein
¢, antithrombin III, factor V Leiden,
beta-glycoprotein, sickle cell prepara-
tion and human immunodeficiency
virus titres.!>16

In most cases, SCH episodes are not
so severe that they warrant cessation of
a patient’s necessary systemic medica-
tions. However, in cases where the
occurrence is substantial, communica-
tion and discussion with the internist

is advised. As a rule SCH is rarely

evacuated.! 1!

Clinical Pearls

* Given the common nature of this
entity, so long as there are obvious
mechanical vectors and the injury is
not recurrent, no further work up is
required.

* Since the space between the sclera
and conjunctiva is infinitely thin, the
smallest amount of blood can produce a
striking lesion.

* Arresting patient fear is often more
significant than the actual post incident
care.

* Blood pressures should be exam-

ined in patients with subconjunc-
tival hemorrhages, particularly in
older patients.

* Any 360° subconjunctival
hemorrhage following trauma
should invoke a suspicion and
investigation to rule out ruptured
globe.

* Recurrent events may sug-
gest a situation of abuse, tumor
or excessive anticoagulation ther-
apy (Requiring an International
Normalized Ratio [INR] evalu-
ation to determine the patient’s
sensitivity to clotting).
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CORNEAL ABRASION and
RECURRENT CORNEAL
EROSION

Signs and Symptoms

Corneal abrasion is one of the com-
mon urgent clinical entities that pres-
ent in practice.! Patients usually pres-
ent with some or all of the following:
acute pain, photophobia, pain upon
blinking and extraocular muscle move-
ment, lacrimation, blepharospasm, for-
eign body sensation, blurry vision and
a history of contact lens wear or being
struck in the eye.?1% Biomicroscopy of
the injured area often reveals diffuse
corneal edema and epithelial disrup-
tion. In severe cases, when edema is
excessive, folds in Descemet’s mem-
brane may be visible. Cobalt blue light
inspection, with the instillation of
sodium fluorescein dye, will illumi-
nate the damaged segment. The newly
created wound appears as a bright
green area compared to the rest of the
cornea because the dye accumulates in
the divot, adding density.*® In severe
cases, a mild anterior chamber reaction
may be present.

Pathophysiology

The cornea has five distinct lay-
ers. Below the tear film lays the cor-
neal epithelium. The corneal epithe-
lium is actually composed of three
tissues: the stratified surface epithe-
lium, the wing cell layer (containing
the corneal nerves) and the mitotically
active basement membrane. Next is
the Bowman’s membrane (a whirling
structure designed to prevent penetrat-
ing injuries), the organized lamellar
sheets of stroma, the Descemet’s mem-
brane and finally the endothelium.!!

There are two categories of cor-
neal abrasion: superficial, (not involv-
ing Bowman’s membrane) and deep
(penetrating Bowman’s membrane, but
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not rupturing Descemet’s membrane).
Abrasions may result from foreign
bodies, contact lenses, chemicals, fin-
gernails, hair brushes, tree branches,
dust and numerous other etiologies.! 1!

The cornea has remarkable healing
properties. The epithelium adjacent to
any insult expands in size to fill in the
defect, usually within 24 to 48 hours.!!
Lesions that are purely epithelial often
heal quickly and completely without
intervention or subsequent scarring.
Lesions that extend below Bowman’s
membrane possess an increased risk for
leaving a permanent scar.!!

Management

Treatment for corneal abrasion
begins with history. The time, place
and activity surrounding the injury
should be recorded for both medi-
cal and legal purposes. Visual acuity
(VA) should be recorded before any
procedures or drops are given. If the
blepharospasm is sufficiently intense
to preclude an acuity measurement,
one drop of topical anesthetic can
be administered with the VA mea-
sured immediately thereafter (pinhole,
if necessary). The eye examination
should proceed in a logical fashion
from external adnexa to funduscopic
examination. The eyelids should be
everted and fornices scrutinized to rule
out the presence of foreign material.
Fluorescein dye (without anesthetic)
should be instilled to identify the cor-
neal defects. The Seidel test (paint-
ing of the wound with fluorescein
dye observing for aqueous leakage) is
used when full-thickness injuries are
suspected. The abrasion should be
documented for size, shape, location
and depth. It should be cleaned and
scrutinized for foreign matter. The
anterior chamber should be observed
for any evidence of inflammation. A
dilated examination should be com-
pleted to rule out any posterior effects

from the trauma.

Ophthalmic treatment is initiated by
using adequate cycloplegia (determined
on a case by case basis; atropine 1%
q.d. - ti.d., for the worst and scopol-
amine, cyclogel or homatropine in the
office only for the mildest) and topical
broad spectrum antibiotics.!>!3 Bed
rest, inactivity, cold compresses, arti-
ficial tear drops and over-the-counter
analgesics can be used to relieve acute
pain. In cases where pain is severe,
topical nonsteroidal anti-inflammato-
ry medications or a thin, low-water-
content bandage contact lens can be
prf:scribf:d.2'7'10 Pressure patching is
not contraindicated (except perhaps for
contact len wearing patients); however,
it is no longer considered standard-
of-care. 135781415 Patients should be
reevaluated every 24 hours until the
abrasion is reepithelialized.?"

Riboflavin-ultraviolet A (UVA)
treatment is a new procedure that
induces collagen cross-linking to stiff-
en the corneal stroma.!® Inducing a
reduction in stromal swelling and an
increased resistance to microbial and
enzymatic degradation, the procedure
shows promise for corneal injuries of
all types that demonstrate increased
healing times.1®

Reports have recognized the oral
antibiotic class of the tetracyclines
for their ability to protect the cor-
nea against proteolytic degradation
after moderate to severe ocular chem-
ical injury.!”!® Here, oral prepara-
tions inhibit matrix metalloprotein-
ases (MMP) via mechanics that are
independent of the agent’s antimi-
crobial properties. These compounds,
primarily through restriction of gene
expression of neutrophil collagenase
and epithelial gelatinase suppression
of alphal-antitrypsin degradation and
scavenging of reactive oxygen spe-
cies, are able to limit production of
the inflammatory mediator MMP.1718



Oral tetracyclines can be used along
with other therapeutic agents to inhib-
it collagenolytic degradation of the
cornea. Topical steroids can also be
employed following early stage repair
of superficial ocular injuries to increase
the efficiency of corneal wound heal-
ing by suppressing inflammatory
enzymes.!”18 Using 50mg of dox-
yeycline b.i.d. orally and topical
fluorometholone 0.1% t.i.d. for at
least four weeks has demonstrated
efficacy in patients with recurrent
corneal erosion syndrome who
have failed other forms of treat-
ment.'® This non-invasive treat-
ment modality can be effective
in concordance with conservative
ocular lubricant management.!®

Patients with a history of cor-
neal abrasions are more prone
to recurrent corneal erosions
secondary to altered formation
of the hemidesmosomes of the epi-
thelial basal cell layer.”?! When the
hemidesmosomal anchoring fibers are
not established properly, a “peeling”
off of the epithelium can result. This
most frequently occurs upon awaken-
ing.> 161921 Patients who have no his-
tory of a corneal abrasion but who suf-
fer from corneal dystrophies (Cogan’s
microcystic dystrophy, map-dot-fin-
gerprint dystrophy, Meesmann’s cor-
neal dystrophy, Reis—Bucklers dystro-
phy, honeycomb dystrophy, granular
and lattice dystrophies) are also more
susceptible to recurrent corneal ero-
sions.»?? In cases such as these, pal-
liative should
hyperosmotic solutions and lubricants.
When recurrent erosion does occur,
patching and bandage lenses may be
employed.2451021,23

When these modalities fail to pro-
mote adequate corneal healing, super-
ficial phototherapeutic laser keratecto-
my (PTK) may prove to be of benefit.?*
PTK attempts to remove poorly adher-

treatment include

ent superficial layers of the cornea by
ablating the corneal surface with an
excimer laser. Complications of this
procedure include excessive pain, per-
foration and exposure to infection.?

Anterior stromal puncture is

another option.25 Anterior stromal
puncture involves repeatedly punctur-

Epithelial debridement and NaFl staining in a corneal abrasion.

ing the Bowman’s layer, penetrating
into the anterior 1/3 of the corneal
stroma either with a 27 1/2 gauge
needle on a tuberculin syringe or via
a neodymium:yttrium-aluminum-gar-
net (Nd:YAG) laser.”> When applied
to loosened epithelium or the recur-
rent epithelial defect area, both options
serve to produce purposeful scarring,
which strengthens the adherence of
the overlying superficial epithelium
to the Bowman’s layer.”> While the
complications of the needle-based
procedure include pain, infection,
reduced acuity secondary to excessive
scarring and accidental penetration,
a new laser-based practice has been
evaluated in small studies to reduce the
frequency of attacks while only pro-
ducing mild post procedural discom-
fort?>  Epithelial debridement and
diamond burr polishing of Bowman’s
membrane is also an option.
Tarsorrhaphy is the management
option that is used primarily for recal-
citrant epithelial defects.?® Here, the

eyelids are temporarily sutured togeth-
er, providing a complete form of patch-
ing.26 Tarsorrhaphy provides complete
immobilization of the eyelid, which
yields more efficient healing.?® Often,
the sutures are left tied but not knot-
ted and then taped to the forehead, so
they can be tightened and loosened for
the purpose of opening the lids to
instill medications. Partial tarsor-
rhaphy can be accomplished when
complete closure is not required.
While a tarsorrhaphy is simple,
safe and effective, it can be some-
what unsightly and create cosmet-
ic concern for the patient. This
is typically only done in extreme
cases, such as neurotrophic kera-
titis.

Amniotic membrane trans-
plantation (AMT) is a surgical
modality used to create a tempo-
rary “tissue” patch for non-healing
corneal lesions. The membrane can

serve as a reconstructive graft for both
the cornea and conjunctiva.?’ AMT
is primarily used to treat conditions
where the normal corneal reparative
process is either faulty or cannot gain
momentum.?’ In a new procedure,
AMT is accomplished using fibrin
glue instead of sutures. The procedure
was reported as a safe and effective
method for restoring the corneal epi-
thelium. It also had the added benefit
of not requiring a transplantation of
limbal epithelial stem cells.?”

New and on the horizon is a den-
dritic polymer known as a dendrimer.
This molecule seems to have applica-
tions as a nano-adhesive to improve
corneal wound repair.?® The agent is
composed entirely of the biocompat-
ible products, glycerol and succinic
acid.?® The adhesive has advantages
over sutures in the repair of corneal
lacerations, securing unstable LASIK
flaps and closing leaky cataract surgi-
cal incisions.?830 Other applications
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for potential usage of the adhesive
include ocular emergencies involving
perforation of tissues due to trauma or
infection. The substance may also be
applied to strengthen or build up weak
tissues that have been compromised
by the destructive processes associated
with inflammation.28-30

Clinical Pearls

* To promote healing, prevent
recurrent erosion and reduce corneal
edema, a hypertonic solution or oint-
ment may be prescribed along with the
other medications or after re-epitheli-
alization has occurred. The minimum
period of recommended application
for this type of therapy is one month;
however, unusual cases may require
months or even permanent use.

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

* When a significant inflammation
is present or if subepithelial infiltration
occurs during the reparative process,
topical steroids may be required. They
must be used judiciously as they can
retard corneal healing and raise intra-
ocular pressure.

* Worsening subepithelial infil-
tration, increased pain and increased
injection in the setting of an epithe-
lial break may be a sign of ulceration
secondary to infection. Lesions such
as these should be considered vision
threatening, warranting immediate
treatment with a fourth-generation
fluoroquinolone antibiotic drops (if
one is not already employed) and con-
sideration for culture to determine the
presence of an underlying microbial
organism.
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DRY EYE SYNDROME
Signs and Symptoms

Dry eye syndrome may occur in a
wide range of individuals, although it
is more frequently seen in women and
older adults (i.e., those 50 years of age
and above).!7 A higher incidence has
also been noted in those with connec-
tive tissue disorders (e.g., rheumatoid
arthritis, Sjégren’s syndrome), diabetes
mellitus, HIV infection and numerous
other systemic conditions.»®? Patients
with dry eye commonly present with
complaints of ocular irritation or dis-
comfort. As the name implies, dryness
is the most frequently cited problem;
patients may further report itching,
burning, or a “sandy/gritty” foreign
body sensation. Symptoms may be
exacerbated by poor air quality, low
humidity or extreme heat and tend
to be more prominent later in the



day.!® Occasionally, patients will report
excess lacrimation, or epiphora, in
association with the discomfort, a con-
dition known as paradoxical tearing.
Upon gross inspection, the majority
of dry eye patients demonstrate a rela-
tively white and quiet eye. However,
key slit lamp findings may include a
meager tear meniscus at the lower lid,
as well as a reduced tear film break-up
time (TFBUT) of 10 seconds or
less. Sodium fluorescein stain-
ing may be evident as punctate
epithelial keratopathy from the
interpalpebral region to the lower
third of the cornea. In more
severe cases, rose bengal or lissa-
mine green staining of the cornea
and/or conjunctiva may be seen in
the same area. Filaments, which
are tags composed of mucus, epi-
thelial cells and tear debris, may
also stain with these vital dyes.
Additional clinical tests for dry
eye syndrome are quite numerous.
Tear volume assessment is used quite
commonly, and may be ascertained
by use of Schirmer tear test strips
(S5mm x 35mm strips of Whatman #41
or other unbonded, porous paper) or
the Zone-Quick test (70mm strands
of yellow cotton thread impregnated
with phenolsulfonphthalein or “phenol
red” dye, a pH indicator). Diminished
wetting of these test media over a set
period of time (five minutes for the
Schirmer and 15 seconds for the Zone-
Quick test) is indicative of tear vol-
ume deficiency and dry eye syndrome.
Additional diagnostic methodologies
for dry eye include tear film osmo-
larity, lysozyme analysis, lactoferrin
assay, lipocalin assay, impression cytol-
ogy and tear ferning; however, these
tests have seen their greatest utilization
within the research community, being
too complex, expensive or time con-
suming for practical clinical use.!!
Dry eye also commonly occurs sec-

Severe dry eye syndrome.

ondary to meibomian gland dysfunc-
tion (MGD), so another vital aspect
of examination includes assessment of
the lid margin and meibomian glands.
In these cases, the clinician may notice
lid erythema, madarosis (loss of lash-
es), trichiasis (inward turning of the
lashes), and meibomian gland inspis-
sation (plugging). Foamy, frothy tears
are one of the earliest signs of mei-

bomian gland dysfunction, represent-
ing saponification of tear film lipids.
Digital expression of the meibomian
glands may demonstrate thickened,
turbid and/or diminished oil secretion.

Pathophysiology

Dry eye syndrome has tradition-
ally been viewed as a quantitative or
qualitative reduction of the tear film,
with a multitude of etiologies and con-
tributory factors. The condition tends
to be categorized as either “aqueous
deficient” or “evaporative,” based upon
a comprehensive classification scheme
that was developed in 1995, and later
reiterated in 2007.112 Those condi-
tions that contribute to diminished
tear production, such as Sjogren’s
syndrome or acquired lacrimal gland
disease, constitute the aqueous defi-
cient variety. Conditions involving
meibomian oil deficiency, poor lid
congruity and altered blink dynamics

or other surface disorders (e.g., ocular
allergy) comprise the evaporative cat-
egory. Additional contributory factors
may include contact lenses, low envi-
ronmental humidity and a number of
medications.?

Over the last 15 years, a great deal
of research has been conducted in
the area of dry eye and ocular sur-
face disease, yielding new informa-
tion and concepts regarding the
pathophysiology of this disease
process. Much of this research
was summarized in the recent
report of the International Dry
Eye Workshop (DEWS).11011,15-
17 DEWS represents the most
current and complete consensus
regarding dry eye. According to
the DEWS report, “Dry eye is a
multifactorial disease of the tears
and ocular surface that results in
symptoms of discomfort, visual
disturbance, and tear film insta-
bility with potential damage to
the ocular surface. It is accompanied
by increased osmolarity of the tear
film and inflammation of the ocular
surface.”’? The report further suggests
that dry eye, while having numerous
contributory and etiologic factors, is
ultimately the result of “core mecha-
nisms,” which can initiate, amplify and
potentially change the character of dry
eye over time. These are tear hyperos-
molarity and tear film instability.!

Osmolarity refers to the concentra-
tion of particles in the tear film; it is
akin to the concept of salinity when
referring to the concentration of salt in
a sample of seawater. In a dry eye state,
the tear film becomes hyperosmotic as a
result of diminished aqueous tear flow,
excessive evaporation, or a combina-
tion of these events. Hyperosmolarity
(more particles per sample) stimu-
lates a cascade of inflammatory events,
resulting in the production of inflam-
matory cytokines (e.g., interleukin-1a,
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interleukin-1b, tumor necrosis factor
alpha) and matrix metalloproteinases,
which in turn activate inflammatory
cells at the ocular surface.!*181? These
inflammatory events lead to apoptotic
death of surface epithelial cells and
goblet cells.?® Other factors, such as
autoimmune targeting of the ocular
surface and noxious environmen-
tal stimuli, can amplify these ini-
tiating inflammatory events.

Tear film instability may also
initiate a dry eye state in the
absence of or preceding tear
hyperosmolarity. Tear instabil-
ity results from local deficien-
cies which causes the tear film
to break up too rapidly, thereby
minimizing the protective effect
to the ocular surface; usually this
is described as a TFBUT that is
less than the blink interval.?! This
phenomenon induces local dry-
ing of the exposed surface, which
can result in surface epithelial damage
and disturbance of the glycocalyx and
goblet cell mucins.’ Like osmolarity,
tear instability can be spurred by a
host of factors, including allergic eye
disease, chronic use of preserved topi-
cal medications (particularly those with
benzalkonium chloride) and contact

lens wear.22-24

Management

Historically, management of dry eye
syndrome has been aimed at replenish-
ing the eyes’ moisture and/or delaying
evaporation of the patient’s natural
tears. The first line of defense typi-
cally involves the use of ophthalmic
lubricants or “artificial tears.” The
purpose of these agents is to allevi-
ate symptoms and, in some cases, to
promote healing of the ocular surface
and corneal epithelium. A great deal
of diversity exists within this market,
and practitioners should familiarize
themselves with the various options as
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well as their respective active and inac-
tive ingredients.

In theory, artificial tears may be
used as often as necessary. When
beginning therapy however, lubricants
should be dosed more frequently and
regularly; later, this therapy can be
tapered based upon patient response

Sodium fluorescein in dry eye: note areas of negative staining,
mucus filaments and diffuse epitheliopathy.

and compliance. Highly symptomatic
patients may benefit from products
that demonstrate enhanced ocular sur-
face residence time, such as Systane
Ultra (Alcon Laboratories), which
provide relief with less frequent instil-
lation. Solutions have a distinct advan-
tage over ointments, as they tend to
induce less visual impairment. In addi-
tion, experts recommend that patients
with more advanced diseases employ
non-preserved artificial tear products,
to avoid any potential for toxicity.!625

Patients who do not respond to tear
rehabilitative/lubrication therapy alone
may require treatment with topical
immunomodulatory agents, such as
Restasis (0.05% cyclosporine A oph-
thalmic emulsion, Allergan) or topi-
cal steroids. Cyclosporine works by
suppressing T-cells and inhibiting
their activation, while downregulat-
ing T-cell mediated cytokine produc-
tion.26 In clinical trials, Restasis was
shown to ameliorate symptoms in up

to 44% of patients and improve basal
tear production (as demonstrated by
Schirmer testing) in up to 59% of
patients after six months of therapy.?’
The use of topical corticosteroids (e.g.,
0.5% loteprednol etabonate q.i.d. for
two to four weeks) in conjunction with
Restasis therapy may hasten recovery
and further diminish symptoms
associated with dry eye.!62528
Long-term use of topical steroids
is not recommended however,
due to the potential for cataracto-
genesis and ocular hypertension.

Oral medications and nutri-
tional supplements are another
potential therapy for patients
with dry eye syndrome secondary
to meibomian gland disease. The
use of oral tetracycline therapy
(e.g., doxycycline 50mg -100mg
daily for six to 12 weeks) may be
beneficial in patients who fail to
improve with lubricating drops
and lid hygiene. Tetracyclines dem-
onstrate a host of anti-inflammatory
effects, which have proven beneficial
in those with various forms of blepha-
ritis.??3 Omega-3 fatty acid supple-
ments may provide similar benefits in
restoring meibomian gland function
and tear stability, though the body
of evidence for such therapy is still
emerging.31

Oral secretagogues are sometimes
used to manage advanced cases of
aqueous deficient dry eye, such as those
encountered in Sjdgren’s syndrome.
Salagen (pilocarpine HCI 5mg, MGI
Pharma) and Evoxac (cevimeline HCI
30mg, SnowBrand Pharmaceuticals)
are muscarinic agonists, which stimu-
late non-selective secretion from exo-
crine glands via autonomic pathways,
resulting in enhanced tear produc-
tion.3233 It should be noted that these
agents are specifically indicated for
xerostomia (dry mouth) associated
with Sjégren’s syndrome or certain



forms of cancer, and their use in
dry eye is considered off-label. Also,
because of the potential for a mul-
titude of systemic side-effects, it is
recommended that these agents only
be employed after consultation with an
experienced rheumatologist.

Occlusion of nasolacrimal outflow
with punctal or intracanalicular plugs
offers a different management strategy
for dry eye: preventing drainage of
the tear film and maximizing con-
tact duration with the ocular surface.
While the theory is sound, a signifi-
cant percentage of plugs may be spon-
taneously expelled, and it has been
observed that many patients notice a
subjective decrease in improvement
of symptoms with plugs over time.3%"
36 Some individuals have actually
cautioned against occlusion therapy
in many cases, citing the potential
inflammatory aspects of dry eye; they
suggest that the use of punctal plugs
may create a “cesspool” of cytokines
and promote, rather than alleviate,
damage to the ocular surface.”> This
is why experts highly recommend that
any inflammatory aspects related to
dry eye be addressed prior to the inser-
tion of punctal plugs.'®?

The most severe forms of dry eye
may require more radical forms of
therapy; some options include topical
acetylcysteine, punctal cautery, system-
ic anti-inflammatory therapies, ban-
dage contact lenses, oral cyclosporine,
moisture goggles, or surgery.?® Patients
at this level of severity are probably
best referred to an experienced, board-
certified corneal specialist.

Clinical Pearls

* The symptoms of dry eye syn-
drome tend to be quite variable. Often,
patients seem to be more symptom-
atic than their clinical signs would
indicate. Astute clinicians realize that
the diagnosis of dry eye is more often

based on subjective complaints than
on ocular inspection.

* Many common systemic drugs
can transiently decrease lacrimal secre-
tions, creating or exacerbating a dry
eye state. These may include anti-
histamines, oral contraceptives, beta-
blockers, diuretics, phenothiazine
antianxiety preparations and atropine
derivatives. As part of the manage-
ment for dry eye patients, a thorough
medication history—including both
prescriptive and over-the-counter
agents—is mandatory.

* Likewise, numerous systemic
conditions can be associated with dry
eye. Beyond directed ocular treatment,
it is essential that clinicians obtain a
detailed medical history on patients
with dry eye to determine if there is
any underlying or undiagnosed dis-
ease. Conditions to consider include
disorders (e.g.,
rheumatoid arthritis, systemic lupus
erythematosus, Sjogren’s syndrome),
diabetes mellitus, HIV infection, sar-

connective tissue

coidosis, thyroid disease and hepatitis
Cc1

* Before initiating any form of
therapy, practitioner and patient alike
must understand one basic tenet of
dry eye management: namely, that
this is a CHRONIC disease, marked
by exacerbations and remissions. The
only way for patients to achieve con-
trol of their symptoms and discom-
fort is through active participation
in the prescribed treatment regimen
and periodic reevaluation. There is no
“magic bullet” cure, and appropriate
care requires patience, perseverance
and a willingness to try new (and
sometimes unconventional) options.
Strong consideration must be made
for the improvement of lid hygiene
through scrubs or other methods to
reduce the impact of poor meibomian
secretions in the development of dry
eye.
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THYGESON’S SUPERFICIAL
PUNCTATE KERATOPATHY

Signs and Symptoms
Thygeson’s superficial punctate

keratopathy (TSPK) is a bilateral, epi-
thelial keratitis of unknown etiology,

APRIL 15, 2010

first described by Phillips Thygeson in
1950.1 It is characterized by an insidi-
ous onset of corneal inflammation with
a long duration of exacerbations and
remissions. The clinical presentation is
characterized by recurrent episodes of
photophobia, tearing, ocular burning
and foreign body sensation, typically
in both eyes.? Physical examination
reveals whitish fine granular “asterisk-
shaped” or “dendriform” intraepithelial
opacities, sometimes creating an eleva-
tion of the overlying corneal epitheli-
um. Characteristically, no conjunctival
inflammation is associated with the
keratitis, and the eye is otherwise white
and quiet.

Most lesions are central; however,
peripheral lesions do occur and may
be associated with delicate, peripheral
vascularization in chronic cases. Fine
filaments also may be associated with
the keratitis.!”> The disease may per-
sist from one month to decades, with
an average episodic duration of eight
years or longer.* Visual acuity may be
decreased by the subepithelial opaci-
ties, but generally it returns to normal
following resolution of the keratitis.3
Corneal sensation is usually normal,
but the physiologic climate for mild
hypoesthesia exists.®

The onset of TSPK is most common
in the second and third decades with an
age range of 2.5 to 70 years.5 No clear
sexual predilection exists, although a
female preponderance has been sug-
gested.l‘s Recurrence has been associ-
ated with corneal surgical procedures.”®

Pathophysiology

Classically, there are five charac-
teristic features of TSPK: chronic,
bilateral punctate inflammation; long
duration with remissions and exacerba-
tions; healing without significant scar-
ring; absent clinical response to topical
antibiotics and striking symptomatic
response to topical corticosteroids.’

No established cause for the disease
is known; however, allergic, viral and
toxic mechanisms that interrupt the
keratinization process (tissue drying)
have been proposed.>’ The clinical
manifestations of TSPK resemble a
combination of findings that meld the
signs of viral keratitis with the reaction
that is observed following an exposure
to a noxious agent. 3%10 The TSPK
lesions seem to possess the ability to
gain access to the deeper corneal epi-
thelial layers.23610 An altered immune
response to an unknown exogenous or
endogenous antigen may explain the
characteristic exacerbations and remis-
sions of the disease.®1%11 In some
patients, an increase in HLA-Dw?3 and
HLA-DR3 expression, both of which
are HLA loci associated with immune
response genes, has been detected.!!:12

Recently, researchers were able
to determine that the number of
Langerhans cells (antigen-presenting
cells) in the cornea, normally located
in the peripheral cornea and to a less-
er extent, the central regions of the
healthy cornea, were greatly increased
within the basal cell layer of the corneal
epithelium and within Bowman’s layer
of affected eyes.!? Most of the corneal
abnormalities in the eyes affected by
TSPK are confined to the basal cell
layer of the corneal epithelium, the
subepithelial nerve plexus, Bowman’s
membrane and the anterior stroma.l
The middle and deep regions of the
stroma, Descemet’s membrane and
endothelial cells are spared from path-
ological changes.!®

Corneal scrapings of the lesions
demonstrate nonspecific findings,
which include atypical and degener-
ated epithelial cells and a mild mono-
nuclear and polymorphonuclear cell
infiltrate.’® Focal cell destruction
without the cell-to-cell pattern, typical
of herpes simplex keratitis, has been
reported. However, the presence of



specific viral particles has not been
documented.!?

Management

The diagnosis of TSPK is gener-
ally made from the clinical history
and biomicroscopic examination. It
is confirmed by the unusually rapid
and successful response to topical
corticosteroids.! 341! Topical cor-
ticosteroids decrease the signs and
symptoms of TSPK and are most
effective during acute exacerba-
tions.>!! A rapid taper of the dose
to maintain control of the symp-
toms is recommended.? Some evidence
suggests that the course of the disease
may be prolonged with the chronic use
of corticosteroids. Such use should be
avoided, especially given the well-doc-
umented complications of long-term
topical corticosteroid therapy. A recent
report outlining the efficacy of topical
2% cyclosporine in the treatment of
TSPK may provide direction toward an
equally effective treatment associated
with fewer side effects.>1

Published evidence suggests that
topical 2% cyclosporine A (CsA) placed
into in an olive oil vehicle may be
an effective and safe topical treatment
for Thygeson’s superficial punctate
keratitis when topical steroids fail or
when topical steroidal therapy has the
potential to induce high risk complica-
tions secondary to long-term use.! It is
not clear if the commercially available
concentrations of cyclosporine (0.05%)
is effective in this condition, but an
off-label trial would not be unwar-
ranted in cases where steroids are ill-
advised. Considering the chronicity of
Thygeson’s superficial punctate kerati-
tis, CsA alone or in combination with
other topical treatments, may offer an
advantage and synergy for cases requir-
ing chronic long-term intervention.'
In a classic paper published in 1984,

researchers experimented with the topi-

Stellate lesions in Thygeson’s SPK.

cal antiviral compound trifluridine in
unresponsive cases of TSPK.! In five of
the six trifluridine-treated-eyes, a favor-
able response was elicited. Symptoms
and signs of the disease disappeared, but
more slowly than in cases treated with
topical corticosteroids.!® One patient
with an 11-year history of topical corti-
costeroid dependence for clearing TSPK
was treated successfully with trifluridine,
with his eyes remaining clear for over
one year without any therapy once the
course was finished.’® Mild irritation
and transient limbal follicle formation
are recognized side effects.'®

Therapeutic bandage contact lenses,
extended wear contact lenses and patch-
ing have been used to improve visual
acuity, as well as to reduce the irritative
symptoms in suffering patients.>1117
Scraping of the lesions is not effective
and may stimulate scarring or recur-
rence.”

Most patients who have TSPK
recover completely with no loss of visual
acuity, although some patients may be
left with faint subepithelial opacities.3

Clinical Pearls

* The granular epithelial findings
of TSPK occasionally may be confused
with other causes of epithelial keratitis.
However, conjunctival inflammation is

absent in TSPK.

* No specific systemic associa-
tions have been reported for this
disease.

* Proper counseling regarding
the exacerbations and remissions
that occur with this disease can
help patients understand what
will be required with this some-
times frustrating and often both-
ersome clinical entity.
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