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In The News

e The American Board of Optom-
etry has added new test dates to
its winter examination window. The
exams will now begin on December
10, 2012 and run through Janu-
ary 20, 2013. Registration is now
open and applications for Active
Candidacy will be accepted on a
rolling admission. Also note that the
application deadline for the phase-
in rules inclusion is April 30, 2013.
For more information, visit www.
americanboardofoptometry.org.

e Healthy Vision & Contact
Lenses is a new, web-based
education resource for practitioners
to share with their patients either
in-office, on the web or via social
media. The website, also available
in PDF and print versions, offers
tips for handling and wearing con-
tact lenses, easy-to-follow steps to
reduce contact lens-related infec-
tions, and information about proper
use and care for lenses, according
to Vistakon. For more information,
visit www.acuvueprofessional.com/
hvel.

e The British Contact Lens As-
sociation (BCLA) is accepting
applications and nominations for its
2014 research awards through No-
vember 1, 2012. The BLCA Medal
Award goes to an individual who
has made an outstanding contribu-
tion to contact lenses. The BCLA
Dallos Award funds a year-long
project that will further understand-
ing of a topic related to contact
lenses and/or the anterior eye. The
BCLA Da Vinci Award recognizes
work by those not established as
contact lens researchers. Finally,
one postgraduate in the field of
contact lenses and/or the anterior
eye will be selected to present

the annual Irving Fatt Memorial
Lecture. For more information, visit

www.bcla.org.uk.
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Fellows of IACLE Exam

Announced

nterested in adding “Fellow of
Ithe International Association

of Contact Lens Educators”
(FIACLE) to your title? If so, take
note that TACLE is now accept-
ing applications for its 2013 fel-
lowship. The fellowship exam is
held every two years; the next will
take place in November 2013. All
TACLE members are eligible to sit
for the exam, but must serve 12

months prior to becoming a fellow.

Therefore, new members who join

by November 30, 2012 will be eli-
gible for the fellowship.

There are two types of mem-
berships at the IACLE: educator
membership is open to all in-
volved in contact lens education
at a recognized institution, while
associate membership is open to
individuals and industry represen-
tatives who contribute to educa-
tion and are active in TACLE.

For more information, visit

www.iacle.org.

lococcus warneri.

rial DNA replication.

Besivance Adds New Indications

The FDA has granted four additional labeling indications for
Besivance (besifloxacin ophthalmic suspension 0.6 %, Bausch +
Lomb). The eye drop now has an indication to treat bacterial con-
junctivitis infections caused by susceptible isolates of Pseudomonas
aeruginosa, Aerococcus viridans, Moraxella catarrbalis and Staphy-

Since 2009, Besivance has been approved in the United States for
the treatment of bacterial conjunctivitis. According to the compa-
ny, it is the first and only dual-halogenated chlorofluoroquinolone
in topical ophthalmic use, which is believed to better inhibits bacte-

For more information, visit www.bausch.com.

OcuSoft Launches Kid Formulation

For practitioners and caregivers alike, a new specially formulated
gentle eyelid and eyelash cleaner for children of all ages is now avail-
able. OcuBaby is a mild, tear-less formula designed to remove irritants
and debris that may contribute to blocked tear ducts, pink eye, allergies
and other eyelid-related conditions in infants and small children. The
formulation contains no parabens, fragrances, dyes or quaternium-15.
According to OcuSoft, the towelette can be used directly on the eyelid
and eyelashes with no additional rinsing needed.

OcuBaby is available at Walgreens and Duane Reade pharmacies

nationwide.

For more information, visit www.ocusoft.com.
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PROSE to Treat Severe Dry Eye

Patients with severe dry eye might benefit from a custom-made re-
movable prosthetic device that continuously bathes the eye in artificial
tears. Called “prosthetic replacement of the ocular surface ecosystem”
(PROSE), the device sits directly on the sclera and is composed of
material that allows oxygen to reach the cornea. By creating a smooth
surface over the damaged cornea, and through constant lubrication,
oxygen is continuously supplied to the cornea. Reports say that the
device supports healing and reduces pain and light sensitivity.

PROSE is now available at the University of Michigan Kellogg Eye
Center, one of only nine academic medical centers in the country offer-
ing this treatment.

Corneal specialist H. Kaz Soong, M.D., said those who benefit from
PROSE include patients with severe dry eye, many of whom have un-
dergone bone marrow transplant; patients who have suffered injury to
the ocular surface, such as from chemical burns; patients with primary
diseases or those who have suffered previous eye injuries; and patients
with systemic inflammatory diseases.

For more information, visit www.kellogg.mich.edu.

iDesign Aberrometer in U.S. Clinical Trial

Wavefront-guided LASIK stands to advance in sophistication now
that a new device, the iDesign Advanced WaveScan Studio, has recently
obtained the European CE Mark and is being studied for use in the
U.S. This new diagnostic tool uses high-definition wavefront aberrom-
etry and corneal topography to create custom ablation profiles that
correct for corneal or lenticular optical aberrations as well as corneal
surface irregularities.

Working with other products in its arsenal, parent company Abbott
Medical Optics outlined the new three-step iLASIK process: creating a
corneal flap using the iFS femtosecond laser, using the iDesign to draw
up a treatment plan, and executing it through the Star S4 IR Excimer
laser system for a computer-driven laser correction.

AMO has recently started clinical trials for the iDesign aberrometer
in the United States.

For more information, visit www.abbottmedicaloptics.com.
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By Joseph P. Shovlin, 0.D.

Small Changes, Big Payoff

Suggest a few positive lifestyle improvements and see a healthier, happier patient.

iscussing lifestyle changes
in healthcare journals
is not new. For years,

practitioners have touted the value
of making simple, daily adjust-
ments to enhance one’s personal
quality of life and longevity. Even
the healthcare industry is starting
to value how positive daily life
improvements can help prevent
disease, which—in turn—will
reduce our rising healthcare costs.
An individual’s lifestyle choices
impact all disciplines in health-
care, including eye care. Some-
times, a patient may visit us for
routine care, but we see
that they are in serious
need of a lifestyle change.
By recommending improve-
ments to one’s daily routine,
our contact lens wearers
may be able to increase
lens comfort and improve
safety and efficacy, while
simultaneously addressing
modifiable risk factors for
disease. Smoking cessation, losing
weight through increased exer-
cise, healthier eating and reducing
stress are just a few examples of
changes to incorporate into an
everyday routine that can pay off
monumentally.

A Case in Point

Research indicates that obesity
alone is responsible for 20%
of cancer diagnoses today.! If
individuals could maintain a BMI
between 21kg/m? to 23kg/m?,
the incidence of cancer could be
reduced by approximately 50%
in two to 20 years. Furthermore,
lack of exercise and a poor diet

are each estimated to be associ-
ated with 5% of all cancers. Fifty
percent of these cases likely could
be avoided if at-risk patients
simply improved their diets.!
Additionally, increased physical
activity levels could dramatically
curtail cancer incidence by as
much as 85% in five to 20 years,
according to Graham Colditz,
M.D., Dr.P.H., from the Washing-
ton University School of Medi-
cine in St. Louis.!

Perhaps you are thinking that
this cancer discussion has little
to no relevance to eve care. But

“We have more scientific data on
the impact of a healthy lifestyle
today than ever before, yet we
struggle to effectively convey that
message to our patients.”

remember, with our new electronic
health records and “meaningful
use” requirements, we are NnOw
mandated to ask our patients
about certain lifestyle behaviors—
including smoking.

Also, the aforementioned
research pinpointed that one-
third of cancer cases in high-
income countries is indeed caused
by smoking.! If smoking rates
throughout the United States
could be reduced to the current
11% level found in Utah, for ex-
ample, we could see a 75% reduc-
tion in smoking-related cancers in
as little as 10 to 20 years.! Other
proactive lifestyle routines include

6 REVIEW OF CORNEA & CONTACT LENSES | OCTOBER 2012

screenings and use of daily aspirin,
vaccinations, vitamin and medici-
nal regimens, preventive surgery
and weight loss.

What resonates the most, how-
ever, is Dr. Coldtiz’s conclusion
that we have more scientific data
on the impact of a healthy lifestyle
today than ever before, yet we
struggle to effectively convey that
message to our patients.

As eye care practitioners, we of-
ten wonder whether asking ques-
tions about a patient’s lifestyle
during an exam is warranted. I

believe Dr. Colditz’s research
stresses that any discussion
we may have to encourage
or teach a patient about
healthier lifestyle choices will
indeed pay dividends. Keep
in mind, though, that often
the patient who would ben-
efit the most from positive
lifestyle changes is the one
most reluctant to make the
necessary adjustments.?

Continue to educate, moni-
tor behavior and reinforce your
recommendations at every exam.
I challenge all eye care practi-
tioners—myself included—to do
our part to enhance longevity,
improve quality of life and reduce
increasing costs on our healthcare
system. And while we’re at it,
let’s be sure to follow our own
advice and lead by example.

1. Harrison P. Lifestyle changes could prevent 50% of common
cancers. Presented at the Union for International Cancer Con-
trol (UICC) World Cancer Congress meeting, August 27-30,
2012; Montreal, Canada.

2. Ulene V. Why are unhealthy people so reluctant to change
their life? LA Times. 2011 May 23. Available at: http://articles.

latimes.com/2011/may/23/health/la-he-the-md-change-
illness-20110523. Accessed September 2012.




By Jill Autry, R.Ph., 0.D., and Elyse Chaglasian, 0.D.

Retiring the Prescription Pad

If you haven’t already, consider incorporating electronic prescribing into your

practice.

As a former pharmacist and a
current prescriber, Dr. Autry has the
unique opportunity to speak from
both sides of the counter regarding
electronic prescribing. She remem-
bers holding one phone to each ear,
simultaneously on hold with a physi-
cian’s office to verify an illegible drug
dosage and an insurance company to
confirm that an ordered medication
was on the formulary plan.

harmacists tend to view elec-
Ptronic prescribing as some-

thing of a godsend. Less
time spent on the phone to clarify
vague or illegible prescriptions
means more time to counsel pa-
tients or work more productively.
Eye care practitioners also see the
advantages, but a few disadvan-
tages as well.

In keeping with this issue’s

focus on technology, we offer
a status update on the current
trends in electronic prescription
writing, better known as e-pre-
scribing.

A Little History

Primitive forms of e-pre-
scribing via computer-aided
physician-order entry originally
appeared in a handful of hospi-
tals in the late 1970s and early
1980s.2 It was the Centers for
Medicare and Medicaid Services
(CMS), however, that enhanced
discussion, interest and par-
ticipation in e-prescribing by
making it a part of the Medicare
Modernization Act of 2003.!

With the shift from inpatient
to outpatient care, the Insti-
tute of Medicine reports that

medication errors are increasing
and are already responsible for
thousands of deaths yearly in the
United States. The advantage of
e-prescribing is clear: it decreases
medication errors and increases
patient safety.>* Because the
prescriber has instant access
to the patient’s full medication
profile, he or she can avoid drug
duplication, allergy errors and/or
drug interactions at the time of
prescribing.

Pharmacists cannot misinter-
pret the prescription because
of illegible handwriting or oral
miscommunication, which cur-
rently results in about 30% of
callbacks.* Lastly, drug strength,
dosage, instructions, drug-dis-
ease and drug-drug interactions
are cross-checked immediately
with pharmacy software pro-
grams. In addition, e-prescribing
can improve office productiv-
ity by decreasing patient and
pharmacy refill requests and save
time for patients by eliminating
drop-off and pick-up wait times.

Understanding
E-prescribing

There are two main types of
e-prescribing systems: stand-
alone options and systems that
operate in conjunction with an
EMR system. Doctors who are
not ready to completely switch
to EMR can still participate
in e-prescribing by registering
with the National e-Prescribing
Patient Safety Initiative (NEPSI)
and participating through vari-
ous free web-based electronic
prescribing vendors such as

Allscripts (www.allscripts.com),
Practice Fusion (www.practicefu-
sion.com/e-Prescribing) or ECP
Resources (www.revoptom.com).

Seventy-seven percent of physi-
cians who e-prescribe use an
EMR system that automatically
incorporates an eRx program.’
An EMR system can essentially
render an office paperless, and
hard-copy prescriptions are one
of the easiest items to dispense
with first. Doctors should take
heed to verify the EMR program
is eRx compliant when investing
in a new system.

Given its obvious advantages,
e-prescribing is becoming more
common. Surescripts, the coun-
try’s largest electronic prescrib-
ing network company, reports
an encouraging 400% increase
in adoption since 2008; the data,
however, suggests only 36% of
all outpatient prescriptions in
the U.S. were electronically pre-
scribed in 2011.¢

Various factors influence those
prescribers who choose to avoid
or underuse electronic submis-
sion: cost of system implemen-
tation (when associated with
EMR implementation), cum-
bersome and extraneous data
entry and retrieval, impact on
current workflow, and incom-
plete insurance and/or pharmacy
information making electronic
prescribing time consuming and
sometimes inaccurate. It was
found that older practitioners,
doctors in solo practices and
medical/surgical specialty

(continued on pg. 9)
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By Jason Jedlicka, 0.D.

Whorl Whorl, Twists and Twirls

When treating corneal epitheliopathies, consider using scleral lenses.

orneal epitheliopathies
can be complicated to
manage, since they arise

from a multitude of different
causes that are often difficult to
resolve. Many times, the pat-
tern of the affected cornea can
help make the diagnosis, though
some atypical presentations can
be confounding. Symptoms of
corneal epitheliopathies can
include grittiness, burning, dry-
ness, watering, photophobia and
blurry vision. Therapeutic op-
tions include lubricants, Restasis
(cyclosporine, Allergan), topi-
cal steroids, punctal occlusion,
contact lenses, tarsorrhaphy and
limbal stem cell transplants.
Scleral lenses, an increasingly
popular treatment option, can
benefit patients with chronic cor-
neal epitheliopathy and related
symptoms by keeping the fluid
reservoir in contact with the cor-
neal surface, and by providing the
superior optics of gas-permeable
lenses for vision correction. This

month’s column spotlights a case
in which an unusual type of cor-
neal epitheliopathy defies other
treatment options but benefits
greatly from a scleral GP lens.

A Case Study

A 37-year-old black male
was referred for a contact lens
fitting by his corneal specialist.
He had previously seen several
eye care providers for symptoms
of photophobia, blurry vision
and chronic irritation. Over the
course of these visits, he had
been diagnosed with dry eye and
treated with lubricants, Restasis,
punctal occlusion and topical
steroids. All of these treatments
had provided only minimal im-
provement; he still suffered, and
continued to wear sunglasses
indoors and two pairs of sun-
glasses when outside. His vision
had deteriorated to the point
that he felt unsafe driving.

The corneal specialist had
diagnosed him with a corneal

epitheliopathy; however, at this
time the specific etiology was un-
determined. Prior to any surgical
intervention, it was recommended
that he consider scleral lenses.

At examination, his uncor-
rected acuity was 20/60 O.U. A
refraction did not improve his vi-
sion. Slit lamp exam revealed 2+
bulbar conjunctival and limbal
injection, and 2 to 3+ whorl-
like corneal staining. Within the
densest areas of staining, there
were small, elevated concen-
trations of epithelium. The
palpebral conjunctiva was also
2+ injected O.U., but all other
internal and external finding
were normal.

After discussing his options,
the patient consented to a trial of
scleral lenses. A lens was placed
on each eye and he could report
some immediate improvement in
his ocular comfort. With an over-
refraction, he was capable of seeing
nearly 20/20 in each eye. He was
fitted and the following Jupiter

1a. Scleral lens fit 0.D.

1b. Scleral Lens fit 0.S.
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lenses in Boston XO material
with standard peripheral curves
were ordered: 46.00mm base
curve, -1.75D power and 15.6mm
diameter O.D.; 46.00mm base
curve, -2.00D power and 15.6mm
diameter O.S.

Analysis

The reason for this particular
choice of lenses was twofold.
First, because of his chronic
photophobia and sensitive eyes,
it would have been difficult to
use a lens with a larger diameter.
The Jupiter design on an essen-
tially normal corneal shape would
provide a good tear reservoir
centrally, where the bulk of the
epitheliopathy was located.

Secondly, the lens fit provided

full corneal vaulting and good
centration (figures 1a and 1b).
The visual acuity with the lenses
was 20/20 in each eye. The pa-
tient still reported a degree of
photosensitivity, but the feeling
of irritation was alleviated and
he was generally pleased with
the comfort and thrilled with his
vision. He was able to function
indoors without sunglasses, and
outdoors with just one pair. He
continues to wear the lenses full
time.

Whorl-like corneal epitheliopa-
thy can be seen in patients with
certain specific systemic diseases
such as incontinentia pigmenti,
keratoconus with GP lens wear,
limbal stem cell deficiencies or

post-penetrating keratoplasty.!
Depending on the severity of

the epithelial disease, a variety
of therapies can be effective. In
many cases, however, vision can
be restored, improvements in

the health of the epithelium and
symptomatic relief can all be
achieved with the simple use of a
scleral GP lens.*

1. Selvadurai D, Salomao DR, Baratz KH. Corneal abnor-
malities in incontinentia pigmenti: histopathological and
confocal correlations. Cornea. 2008 Aug;27(7):833-6.

2. Somodi S, Hahnel C, Slowik C, et al. Confocal in vivo
microscopy and confocal laser-scanning fluorescence
microscopy in keratoconus. Ger J Ophthalmol. 1996
Nov;5(6):518-25.

3. 0zbek Z, Raber IM. Successful management of aniridic
ocular surface disease with long-term bandage contact
lens wear. Cornea. 2006 Feb;25(2):245-7.

4. Rosenthal P, Croteau A. Fluid-ventilated, gas-permeable
scleral contact lens is an effective option for managing
severe ocular surface disease and many corneal disorders
that would otherwise require penetrating keratoplasty. Eye
Contact Lens. 2005 May;31(3):130-4.

(continued from Down on the
Pharm, pg. 7)

physicians were also less likely to
use e-prescribing when compared
to younger practitioners, doctors
in group or HMO settings and
general physicians, respectively.®
Improvements in software are
helping to ease the transition,
however, and even legislation
is catching up with prescribing.
This year, various electronic
vendors have implemented the
DEA’s 2010 requirements, which
paved the way for controlled
substance prescriptions to be
transmitted electronically and
removed another barrier to the
20% of prescriptions that are for
narcotics and other controlled
medications.

Government incentives for
meaningful use and subsequent
penalties for non-use have been
instrumental in driving adop-
tion of electronic prescribing.
Those who met CMS criteria for
successful e-prescribers in the
first half of 2012 will receive
100% of their earned Medicare
reimbursements for 2013.” Those
who did not meet the necessary
numbers in the first six months
of this year will take a 1.5% hit
on their Medicare 2013 pay-
ments.

If you have yet to become flu-
ent in the world of e-prescribing,
you cannot wait any longer. The
requirements to be a 2013 suc-
cessful prescriber are not final,
but expect an increase in the
number of required scripts; the

resultant 2014 penalty of Medi-
care reimbursements is 2%.”

1. E-Prescribing. Centers for Medicare and Medicaid Ser-
vices. 2012 May 25. Available at: www.cms.gov/Medicare/
E-Health/Eprescribing/index.html?redirect=/EPrescribing.
Accessed August 2012.

2. Preece JF, Ashford JF, Hunt RG. Writing all prescriptions
by computer. J R Coll Gen Pract. 1984 Dec;34(269):655-7.
3. Lazarou J, Pomeranz BH, Corey PN. Incidence of
adverse drug reactions in hospitalized patients: a
meta-analysis of prospective studies. JAMA. 1998 Apr
15;279(15):1200-5.

4. Kaushal R, Kern LM, Barrdn Y, et al. Electronic prescrib-
ing improves medication safety in community-based office
practices. J Gen Intern Med. 2010 Jun;25(6):530-6.

5. Terry K. Choosing the right e-prescribing application.
Physicians Practice. 2010 Dec 13. Available at: www.physi-
cianspractice.com/eprescribing/content/article/1462168/17
55974?pageNumber=1. Accessed September 2012.

6. Surescripts. The national progress report on e-prescrib-
ing and interoperable healthcare: year 2011.2012 May 3.
Available at: www.surescripts.com/downloads/national-
progress-report-executive-summary.pdf. Accessed August
2012.

7. 2012 Electronic prescribing (eRx) incentive program:
future payment adjustments. 2012 Jan. Center for
Medicare and Medicaid Services. Available at: www.cms.
gov/Medicare/Quality-Initiatives-Patient-Assessment-
Instruments/ERxIncentive/downloads/2012eRx FuturePay-
mentAdjustments 01-30-2012 508 2.pdf. Accessed
September 2012.
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By Mile Brujic, 0.D., and Jason Miller, 0.D., M.B.A.

The Stereopsis Solution

Contact lens failure may not stem from the lenses themselves. But perhaps the

remedy can.

ontact lenses offer a

remarkable opportunity

for our patients to be free
of spectacles and see just as well,
if not better. However, no great
invention is without its chal-
lenges. We are often confronted
by patients with contact lens
intolerance issues due to a num-
ber of factors, including poor
compliance, inadequate surface
wettability and limitations in
lens design.’? Underlying ocular
surface disease may also play a
factor in degrading the quality of
the wearing experience through
increased lens awareness.

At times, we struggle to meet
the visual needs of our patients.
Although we have a number of
lens options available today,
including torics and multifocals,
we still occasionally run into
situations where contact lenses
are not addressing the patient’s
visual concerns or the fit doesn’t
seem to be optimal. Surprisingly,
these same patients may have ap-
peared to be good candidates on
paper based on refraction, ocular
anatomy, ocular surface physiol-
ogy and expectations, but some-
how——optically—the experience
falls short of expectations.

The Missing Link?

When patients for whom we
had expected success fail to
achieve acceptable vision in the
suggested lenses, we may need
to consider that binocular issues
may be hindering the ultimate
visual potential. Although we
tend to measure vertical phorias
either during the refraction or

1. A prism hallasted lens on the patient’s right
eye without any astigmatic correction. Note
the small marker at the 6 o’clock position.

with other specialized equipment
during the exam, very rarely
do we take these findings into
consideration with contact lens
wearers. In fact, most times,
we try to avoid these issues by
simply attempting to fit contact
lenses without consideration for
the phoria and instead wait to
observe the patient’s response.
Certainly, some patients may
benefit from vision therapy—in
particular those with significant
horizontal phorias secondary to
convergence insufficiency. Verti-
cal phorias respond remarkably
well to the introduction of a
vertical prism, so that the base is
oriented in the opposite direction
of the phoria deviation.? If the
patient has a right hyperphoria,
the introduction of base down
prism may alleviate some of the
subjective visual symptoms the
patient is noticing. Consequently,
this allows the eye to assume its
natural posture without the need
to compensate and attempt to
vertically align with the other
eye. If this could be done with a
contact lens, it may alleviate the
problem.
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2. The lens over the left eye contains no prism
ballast, as evidenced by no markings on the
lens inferiorly.

Prism in a Contact Lens

Fortunately, we have a soft
toric lens design that features a
base down prism through a bal-
last system. The prism ballast is
used to stabilize the lens for the
toric prescription. But, can we
leverage this technology to help
those patients who require verti-
cal prism?

While it would seem feasible to
introduce this prism in a contact
lens, in order for the patient
to appreciate it, there would
have to be a difference in the
prism magnitude between the
right and left eye. Additionally,
there would have to be adequate
movement of the eye behind the
contact lens to align with the
new image position altered by
the prism.

Knowing this, we should
be able to treat a patient who
requires low amounts of vertical
prism through a prism ballast.
Keep in mind, there are certainly
limitations to the amount of
prism that can be delivered to the
eye; usually 1.75 prism diop-
ters is the maximum amount of
prism ballast used in a specialty



soft contact lens. Also, only base
down prism can be delivered
through a contact lens, which
means introducing the prism bal-
last on the eye with the hyper-
phoria.

As the following case illus-
trates, sometimes providing
unique visual correction options
ultimately will provide your
patients with the best clinical
outcomes.

A Case Study

A 55-year-old white female
presented to our office for a
comprehensive examination. At
that time, her chief complaint
was decreased near vision with
her current multifocal contact
lenses. Her best-corrected visual
acuity measured 20/20 O.D. with
a +1.25 -0.25D x 010 manifest
refraction, and 20/20 O.S. with
a +1.25 -0.50D x 105 manifest
refraction and a +2.00D add.
Binocular status was remarkable
for a small hyperphoria O.D. of
2.00 prism diopters, measured
through Von Graefe technique.
When the prism was demon-
strated to her in free space over
her best-corrected distance vision
in a trial frame, she preferred
the vision without any vertical
prism. Anterior and posterior
segment health was normal.

She was fit with a center near
aspheric simultaneous multifocal
contact lens design. She did well
at the initial fitting and follow-
up visit, and continued wearing
the lenses. Approximately six
months later, she came back to
the office with a complaint of

decreased distance vision. A trial
lens spherical over-refraction
was performed in free space, and
there were no lenses that im-
proved her vision. When a 1.00
prism diopter base down lens
was placed in front of the right
eye, the patient responded sub-
jectively with improved vision.
However, when a 2.00 prism
diopters base down lens was
placed in front of the right eye it
blurred her vision.

Through a specialty lens labo-
ratory (Unilens), we ordered the
patient a near center aspheric
multifocal trial lens with +1.25D
distance prescription and a
+1.75D add O.U. Even though
the patient didn’t have any astig-
matism, the right lens was cre-
ated with a prism ballast of 1.25
prism diopters in an attempt to
deliver base down prism. The
patient was dispensed the lenses
and the initial visual response
was overwhelmingly positive.

In an attempt to determine
whether the intended prismatic
power was being delivered to the
right eye, a one prism diopter
base down loose lens was held
over the right eye first and then
the left eye. When held over ei-
ther eye, it made the vision blur-
rier than without the lens, which
confirmed that the prism ballast
was delivering sufficient prism.

A little over a week later, the
patient was seen for follow-up
and noted that the vision (both
distance and near) was “great”
through the new lenses. Although
the right lens was not a toric,
added prism ballast delivered the

required vertical prism for the
patient.

Most specialty soft contact
lens manufacturers would likely
be able to create a lens with a
prism ballast.

The take-home message from
this case: When all else fails,
thinking outside of the box can
deliver an improved wearing
experience and successfully keep
patients in their lenses.
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' By Mark B. Abelson, M.D., C.M., and James McLaughlin, Ph.D.

Seeing the Future of Ocular Imaging

The latest imaging technology can help eye care practitioners better assess and treat

corneal complications.

ew techniques and
advances in imaging
technologies have been a

topic of great interest as of late,
particularly improvements in opti-
cal coherence tomography (OCT)
and confocal microscopy (CM) for
the anterior segment. Of course,
one key consideration for any new
technology is its clinical practical-
ity. This month, we’ll unravel the
intricacies of these technologies,
and consider how they are being
employed as tools for both patient
care and clinical research.

Optical Coherence
Tomography

The OCT of today comes in
two basic formats: time-domain
(TD-OCT) and spectral domain
(SD-OCT). TD-OCT employs a
technology that captures image
scans serially according to depth,
and uses them to reconstruct an
image of the scanned tissue. On
the other hand, SD-OCT separates
reflective signals according to
wavelength, and can collect scans
for subsequent tissue re-construc-
tion in parallel. The result of
these distinctions is that SD-OCT
devices can collect scans as much
as 100 times faster than TD-OCT
devices, thus allowing for greatly
improved image clarity and detail.!
Because the overall design of the
SD-based devices is simpler, they
also are generally less expensive.

Though traditionally used for
vitreoretinal evaluation, recent
OCT advancements allow for an-
terior segment imaging as well. An
example of an emerging applica-
tion for OCT is in the diagnosis

of keratoconus. In its early stages,
keratoconus can often go undetect-
ed. OCT has the ability to iden-
tify those individuals with early
corneal thinning or other changes
in corneal shape.? Detection before
the appearance of significant
changes—including alterations

in visual acuity—can allow for
early intervention, and also can
help identify patients who may be
at greater risk for complications
from LASIK surgery. By compar-
ing images captured over time, it is
possible to follow the progression
of corneal thinning with measures
comparable or superior to more
traditional ultrasound pachymetry.

One of the newer experimental
applications of OCT is in dry eye
assessment, where it can be used
to measure tear film volume by
means of tear meniscus height.’
The noninvasive nature of OCT
confers a substantial advantage
over other tear film assessments.
Schirmer’s testing and most other
methods of evaluation are disrup-
tive to the ocular surface, poten-
tially skewing the results. Not so
with OCT.

In addition, treatment protocols
for other anterior segment condi-
tions—such as corneal scars or dys-
trophies, corneal transplants and
anterior segment malignancies—
have all benefitted from advances
in OCT imaging technologies.

OCT also has become an es-
sential tool in anterior chamber
biometry, whether used to help bet-
ter fit IOLs or to obtain more ac-
curate angle measurements. Unlike
ultrasound-based methods, there is
no need for direct contact with the
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ocular surface using OCT. These
measures are completed very rap-
idly, minimizing motion artifacts.

Confocal Microscopy

While the use of OCT for imag-
ing the retina and anterior segment
continues to expand, another
methodology—confocal microsco-
py—has also made the move from
the back to the front of the eye,
becoming a standard technique
for assessment of the conjunctival
and corneal surface.* CM employs
standard light sources to image
the cornea, or uses laser scanning
technology (similar to that used
for retinal imaging) to view the
cornea, conjunctiva, lid margins
and lacrimal glands. This nonin-
vasive, high-resolution imaging
can be used to identify and track
ocular infections, assess corneal
defects and monitor epithelial
health in conditions, such as dry
eye or chronic allergy.

When compared to traditional
slit lamp imaging, confocal mi-
croscopes can provide a higher
magnification and depth of view,
which allows for visual diagnosis
of conditions caused by Acan-
thamoeba or Fusarium infec-
tions. This is significant because
diagnostic confirmation via
culturing can take several weeks.
CM also can be used to assess
and monitor therapeutic efficacy
for these and other infections,
such as herpes keratitis.’

Looking Ahead

Several recent studies have
explored the use of corneal
imaging with CM as a means to



track and diagnose diabetic
retinopathy by longitudinal
assessment of corneal nerve
morphology.® A number of
these reports have been able
to correlate changes in the
corneal nerve fibers with
other metrics of diabetic
neuropathy such as quan-
titative sensory testing and
nerve conduction veloci-

ties. At the same time, these
studies highlight a major
challenge in the use of CM
for research: There is a need
for more reliable methods to
capture images of the same
regions of the ocular sur-
face—especially when studies
involve dynamic events, such
as changes in nerve morphol-
ogy or inflammation.

The use of CM imaging
has become particularly use-
ful in studies of new treat-
ments for ocular surface
disorders. The real-time
aspect of this imaging allows
researchers to directly assess
the efficacy of new therapies
in terms of macrophage and
lymphocyte infiltration into
the conjunctiva as well as in
measuring changes in epi-
thelial integrity.” The ability
to track these ocular surface
changes likely will pave the
way for studies that can help
identify the therapies that
may be best suited to treat

the earliest stages of dry eye and

allergic conjunctivitis.

The very latest technological
advancements typically are found
in experimental settings, and the

In vivo imaging of conjunctival blood vessels hefore (top)
and after (bottom) allergen challenge. White cells are
clearly visible following challenge, and some of these can
be see migrating out of vessels into extravascular space.

same goes for the newest method-
ologies in assessing and monitor-
ing dry eye disease. Researchers at
our company, Ora, Inc., have been
addressing the sometimes baffling

assortment of metrics used in
diagnosing dry eye by focus-
ing on new, objective criteria
in combination with patient
subpopulation analysis.®
One example of this is
our computer-based imag-
ing method, which is used
to define and track dry eye
signs and symptoms.® These
studies are designed to bring
new therapeutics to market.
They represent a merging of
the best of both worlds in the
development of new ocular
therapies: the latest in image
capture and analysis tech-
niques with more traditional
clinical research methods.
Dr. Abelson is the founder
and scientific advisor for Ora,
Inc. Dr. McLaughlin is an
employee of Ora, Inc.
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What's The Solution

By David L. Kading, 0.D., and Mile Brujic, 0.D.

Consider OPTI-FREE® PureMoist® MPDS
to Increase Comfortable Wear Time

s contact lens prescribers,

we regularly encounter

patients who struggle with
comfortable lens wear. In fact,
comfort is cited as one of the most
important lens attributes that our
patients seek.! Not only is comfort
a critical component for keeping
patients satisfied in their lenses, but
it also plays a critical role in keeping
our patients in their lenses. As we
know, discomfort and dryness have
repeatedly been reported as the top
two reasons why patients discon-
tinue lens wear.>$

OPTI-FREE® PureMoist®
MPDS

There are many causes for dry-
ness, including patient’s environ-
ment, tear film and the lenses them-
selves. For some patients, wearing
silicone hydrogel (SiHy) lenses can
reduce the symptoms of dryness.

In one study, 29% of young adults
wearing soft lenses, compared to
only 17% wearing SiHy lenses,
reported dryness symptoms.’

Keep in mind, though, SiHy lens-
es—which make up 67% of contact
lenses on the market today—are not
without challenges.!® While this is
indeed the material of choice for our
two-week and one-month wearers,
the SiHy lenses have hydrophobic
siloxane-containing components,
which have been associated with a
reduced on-eye-wettability."! Clini-
cally, one method to address this
issue is to use contact lens solutions
that enhance wettability of the lens
surface.

OPTI-FREE® PureMoist® MPDS
is a contact lens solution that will
help contact lenses retain mois-
ture. This MPDS incorporates a

*Trademarks are properties of their respective owners.

Alcon

specifically designed wetting agent,
HydraGlyde® Moisture Matrix
(EOBO) technology, a di-block
copolymer. One portion of this
di-block copolymer is hydropho-
bic and attaches to hydrophobic
contact lens sites. This enables the
other hydrophilic portion of the
EOBO molecule to attract moisture
to the surface.!> When lenses are
soaked in OPTI-FREE® PureMoist®
MPDS, the EOBO will embed on
the hydrophobic areas of the lens
surface to create a more hydrophilic
surface.'>" As clinicians, however,
we like to see this type of evidence
challenged with on eye testing.!*'s

Clinical Trial

One recent study looked at the
effects of OPTI-FREE® PureMoist®
MPDS on symptomatic patients
wearing silicone hydrogel lenses.!?
Looking at 589 patients at 42 sites
over the course of 30 days, subjects
were evaluated for acceptability and
comfort evaluation. Patients wore
Acuvue Oasys™ (Vistakon), AIR
OPTIX® AQUAT (Alcon), Biofin-
ity* (CooperVision) or PureVision™
(Bausch + Lomb) lenses. At the
initial visit, subjects were asked a
series of questions and underwent a
thorough slit lamp evaluation.

Following 30 days of use,
subjects were questioned on their
comfort again. The patients using
OPTI-FREE® PureMoist® MPDS
reported that their comfortable
wear time increased nearly two
hours. The authors believe that an
improvement in perceived comfort
may also help reduce the dropout
rate in this population of patients.!?

By targeting patients who are
less than satisfied with their lens

© 2012 Novartis 10/12 OPM12174AE

wear comfort, and specifically ad-
dressing our patients’ symptoms,
we can recommend the appropriate
contact lens solution for them. As
seen in the aforementioned study,
patients who have problems with
their lens wear may be able to
achieve nearly two more hours of
comfortable wear time by switch-
ing to OPTI-FREE® PureMoist®
MPDS.

Next month, we will look at how
this study data can aid in patient
satisfaction and practice growth.
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OSD Treatment

Advances in diagnostic and therapeutic technology now give us

better tools to treat ocular surface disease than ever before.
By Katherine Mastrota, M.S., O.D.

number of dry eye/ocular surface

disease articles in the past, and I
am delighted to say that the core sci-
ence and management concepts have
remained fairly constant over the
years. What has changed, however, is
the availability of cutting-edge diag-
nostic and therapeutic technologies
designed to meet the challenges of
OSD. The modern eye care communi-
ty is now cognizant of the critical role
of the ocular surface/tear film in main-
taining clear, comfortable vision and is
experienced in the rudimentary OSD
testing principles of the past. And
finally, our tools for managing OSD
are starting to match the sophistication
of those found elsewhere in eye care.

In this article, I will review our

OSD history and discuss how tech-
nology has assisted our ability to
manage the disease.

Ihave had the privilege to author a

Tear Film

It was in 1903 that German oph-
thalmologist Otto Schirmer invented
his namesake test to quantify tear
volume/production.' That this simple
absorbent paper test, developed when
Teddy Roosevelt was in the White
House, has endured for over a cen-
tury is testament to its clinical utility.
However, in addition to its iatrogenic
irritating effect, Schirmer testing has
several limitations, including variable
results and poor repeatability. These
disadvantages remained a limitation of
tear testing for eight decades until the
phenol red thread test (Zone-Quick,
Menicon) was developed by Hikaru
Hamano, M.D., in 1982, alleviating—
but not completely eliminating—the
shortcomings of tear testing.’

Today, we have more modern
methods than threads and paper
strips. Numerous studies suggest an

Dr. Mas-
trota is
Center
Director

M (o the
New York Office of
Omni Eye Services.
Additionally, she
serves as secretary of
the Ocular Surface
Society of Optometry
(OSSO).
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association between tear menis-
cus height/curvature/volume and
dry eye.”

* Optical coberence tomography.
We now find practitioners success-
fully using OCT anterior segment
modules as a non-invasive, non-con-
tact modality for imaging/quantify-
ing the tear film and tear meniscus.’
OCT is a quick method for assess-
ing the tear meniscus height, with
acceptable sensitivity, specificity and
repeatability; thus, it has potential
for the diagnosis and evaluation of
dry eye disease.”

The OCT anterior segment
modules image the tear film and
tear meniscus height can then be
determined from the scan. Although
research labs have designed pro-
grams to quantify the volume and/
or analyze the data differently,
there is currently no commercial
software available to do so. As a
clinician, I would recommend using
the lacrimal lake height measure to
objectively evaluate the efficacy of
DE management (therapeutics/plugs/
other therapy) in conjunction with
clinical symptom reports.

® Oculus Keratograph. As an
alternative to OCT, the Keratograph
corneal topographer (Oculus) can
also measure the height of the infe-
rior tear meniscus. In addition, the
device can measure tear film break-
up time by detecting changes in the
instrument-projected placido rings
on the cornea and generates a met-
ric that the manufacturer calls the
non-invasive keratograph break-up
time (NIK-BUT). Oculus suggests
that this measure can provide quali-
tative information on the stability
and composition of the tear film by
comparing the patient’s findings to a
normative database.

Intuitively, there seems to be an
advantage to NIK-BUT compared
to the “one-Mississippi, two-
Mississippi” count in slit lamp/
fluorescein aided tear break-up

measurements. Released in May
2012, the Keratograph 5M, also
from Oculus, can generate mei-
bography images of the upper
eyelid as comfortably as the lower
eyelid—a unique and useful capa-
bility. The accompanying SM
software provides options to mark
individual examination fields or
select between different represen-
tations of the meibomian glands.’

® TearLab Osmolarity System.
Aside from assessing tear lipid integ-
rity, tear film osmolarity measure-
ment (now available as an in-office
test) has been found to be the single
best marker of dry eye disease sever-
ity across normal, mild/moderate
and severe categories, and has been
proposed as a biomarker for dry eye
disease severity.™"

The more highly concentrated tear
film (i.e., increased osmolarity) that
results when the quantity or qual-
ity of secreted tears is compromised
places stress on the corneal epithe-
lium and conjunctiva." Previously,
this measure could only be obtained
by laboratory processing of a tear
sample. The TearLab Osmolarity
System uses just 50nl of tear film—
easily recovered from the lacrimal
lake near the lateral canthus with a
hand-held instrument—to quantify
tear osmolarity within three seconds.

Meibomian Gland Dysfunction

e LipiFlow Thermal Pulsation
System. Of course, we are also see-
ing technological advancements in
the treatment of MGD. Once rel-
egated to heated, seed-filled socks;
warmed, soggy washcloths and
shower eyelid massage, MGD thera-
py has been thoroughly modernized
with the LipiFlow Thermal Pulsation
System (TearScience). The LipiFlow
TPS has been documented to restore
meibomian gland function and has
been demonstrated to provide relief
from symptoms of MGD for as long
as 12 months."”
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With the LipiFlow, both upper
and lower eyelids are treated
simultaneously. A disposable
shell unit (that vaults the cornea)
warms the eyelids to the ideal
temperature of 42.5°C, after
which an outer bladder inflates
and deflates. This motion gen-
tly “massages” the meibomian
glands, evacuating stagnant
meibum and encouraging more-
normal lipid flow. The 12-minute,
bilateral procedure is precisely
orchestrated by the device.

LipiFlow TPS has a Category III
CPT code of 0207T. As the TPS is
considered experimental and inves-
tigational by most insurance carri-
ers, the treatment is generally not
covered and would be considered a
private pay procedure.

® Meibomian Gland Evaluator.
MGE (Tear Science) is a handheld
instrument used to evaluate meibo-
mian gland secretions and is useful
in determining which patients may
benefit from LipiFlow treatment.

According to the manufacturer,
the instrument applies consistent,
gentle pressure—between 0.8g/mm’
and 1.2g/mm’—to the outer skin of
the lower eyelid."” The clinician uses
a slit lamp to look for lipid expres-
sion from the meibomian gland
orifices to gauge gland patency and
production.

* LipiView Ocular Surface Inter-
ferometer. Also from TearScience,
this complementary device is used
to image the tear film, quantify lipid
layer thickness and, importantly,
evaluate blink patterns. It does so
using broad-spectrum white light
interferometry and interferometric
color assessment of the tear film by
specular reflection.”

® Maskin Meibomian Gland
Intraductal Probes and Tubes.
Developed by Rhein Medical,
these instruments were designed
to relieve meibomian gland
obstruction and dysfunction.



Meibomian gland duct probing
is the process of mechanically
unblocking obstructions postu-
lated to occur at the orifice and
within the lumen of the meibo-
mian gland."

Meibomian gland probing has
been found to improve symptoms
and to increase the number of mei-
bomian glands showing expressible
meibum.” Intraductal tubes can be
used to instill medications directly
into the meibomian glands.

® Maskin Meibum Expressor.
The MME (Rhein Medical) assists
the evacuation meibomian ducts.
After probing has restored patency
to the meibomian gland orifice, the
clinician places the eyelid between
the two rollers on the MME device
and gently applies tension to clear
the ducts. The instrument’s inven-
tor, ophthalmologist Steve Maskin,
found that it works best when
moved perpendicularly from the
tarsal base toward the lid margin to
push squeeze out ductal contents. "

Dr. Maskin’s two instruments,
used in concert, are designed to
relieve meibomian gland ductal
obstruction and evacuate the gland
outflow tract.

Blepharitis

Another hand-held instrument
used to treat blepharitis, specifi-
cally Demodex blepharitis, is the
BlephBrush designed by OcuSoft.
The BlephBrush is included in
the Demodex Convenience kit, a
packaged system to help control
Demodex overpopulation on the
lid margin.

The Demodex mite (Demodex
folliculorum and Demodex brevis)
is pervasive in human skin and
hair. D. folliculorum is found in
hair follicles, while D. brevis lives
in sebaceous glands. Demodex
infestation is associated with recal-
citrant symptomatic blepharitis.”"

The BlephBrush is used to apply

a proprietary blend, including tea
tree oil, which has acaricidal prop-
erties, to the lash line and subse-

quently remove desquamated skin
and debris.”

Inflammation

Hyperosmolar stress on ocular
surface epithelial cells stimulates
a cascade of inflammatory events
by generating inflammatory cyto-
kines.” Another proposed bio-
marker for dry eye disease is the
level of matrix metalloproteinase-9,
an inflammatory marker, in the
tears. This can be measured in the
office using the RPS InflammaDry
Detector kit from Rapid Pathogen
Screening.

Once a sample is collected, it
takes about 10 minutes for the
assay to be assembled and a result
read. Positive test results suggest
that inflammation of the ocular
surface must be addressed via anti-
inflammatory or immunomodula-
tory therapy (e.g., topical steroids
or cyclosporine).

Similar in nature to the RPS
Adeno Detector, I believe that this
point-of-care tool will be the first
of many possible diagnostic bio-
marker tests for DED. InflammaD-
ry is not yet available in the United
States, although the company has
filed with the FDA. It is currently
approved in Canada.

This is an exciting time for clini-
cians managing dry eye and ocular
surface disease. New and develop-
ing diagnostic and treatment tech-
nologies can be engaged to monitor
disease progression or therapeutic
success. Patient compliance and sat-
isfaction can be enhanced with tan-
gible markers of positive change.

Remember, a healthy ocular
surface and robust tear film sets
the stage for successful ocular
and intraocular surgeries. These
technologies have the potential

to provide clinical endpoints to
determine success of pipeline thera-
peutics in dry eye disease, which

to date, has been an elusive task in
drug development.
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Many conditions that mimic dry eye symptoms can distract you from the primary goal

of restoring a healthy ocular surface. Here’s advice on diagnosis and management.
By Blair Lonsberry, M.S., O.D., M.Ed., and Paul M. Karpecki, O.D.

ry eye is one of the most
prevalent ocular diseases
today and, in fact, one of

the top reasons patients seek eye
care. It also is an important pub-
lic health concern, because the
condition can result in the both-
ersome symptoms of ocular dis-
comfort and visual disturbances.
This, in turn, typically interferes
with a patient’s ability to perform
daily living activities and can
even result in permanent changes
to the ocular surface.

Dr. Lonsberry is a
professor at Pacific
University in Port-
land, Ore., and the
] clinic director for
the Portland Vision Center.

Dr. Karpecki
works in the cor-
neal services and
heads the clinical
\ research depart-
ment at the Koffler Vision
Group in Lexington, Ky.

An accurate diagnosis is the
first step in the treatment and
management of dry eye. However,
this can often times be a chal-
lenge, as there are several other
conditions that present mirroring
symptoms and signs. Collectively
known as “dry eye distractors,”
these conditions may include com-
mon ocular pathologies, such as
recurrent corneal erosions (RCE),
floppy eyelid syndrome (FES),
blepharitis/meibomian gland
dysfunction (MGD), filamentary
keratitis, Salzmann’s nodular
degeneration, mucous fishing
syndrome (MFS) and even a gen-
eralized asthenopia secondary to

binocular vision dysfunction.

In this article, we will provide
a detailed overview of various dry
eye distractors and better explain
their contribution to ocular sur-
face disease.

Recurrent Corneal Erosions
RCEs are reoccurring episodes
of spontaneous breakdown, or
sloughing, of the epithelial layer
of the cornea. This is caused by
poor adhesion complexes between
the epithelial basement mem-
brane and Bowman’s layer. The
resulting ultrastructural changes
include abnormalities in the
epithelial basement membrane,
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Goal Statement: This article will provide an
overview of the distractors that commonly
mimic dry eye symptoms and offer advice on
diagnosis and management.
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defective or absent hemidesmo-
somes and decreased anchoring
fibrils. The majority occur fol-
lowing superficial corneal trauma
or in conjunction with anterior
basement membrane dystrophy
(ABMD)."

Fingernail injuries are the most
common cause of traumatic RCE;
other causes include injuries from
paper, cardboard, vegetative
material, contact lenses, foreign
body removal and trauma to the
epithelium during LASIK.

The most prevalent symptom
of RCE is acute pain upon wak-
ing. Other common indications
include photophobia, tearing,
blurred vision, redness, burn-
ing, blepharospasm and foreign
body sensation. These symptoms,
which can cause great anxiety
and lifestyle disruption, tend to
recur in regular daily, weekly or
monthly cycles.?

Most erosions occur in the
lower third of the cornea. Inves-
tigators believe that RCEs occur
in this location because epithelial
stem cells derive from the limbus,
and healing of central corneal
lesions is accomplished by cen-
tripetal movement of peripheral
epithelial cells.* In addition to a
frank epithelial defect that stains
with sodium fluorescein, we may
see epithelial edema, microcysts
and poor epithelial attachment in
acute cases of RCE. The epitheli-
um may appear as a slightly wavy
or irregular area with surround-
ing edema. Negative fluorescein
staining will be seen in the area
of loose or elevated epithelium.
Perilimbal injection, upper eyelid
edema and blepharospasm are
possible in severe cases.?

An ABMD may be the underly-
ing etiology, which presents with
the classic findings of intraepithe-
lial geographic opacities, micro-
cysts and concentric refractile

lesions that resemble fingerprints.
The use of retroillumination is
helpful in viewing the epithelial
defects. Negative fluorescein
staining may be present in areas
where the epithelium is elevated
and not adhering well."?

® Treatment. The management
plan focuses on decreasing symp-
toms and encouraging regrowth
and reanchoring of the epithe-
lium. It is important to warn the
patient of the recurrent nature
of the condition, and therefore
continue treatment for some
time after the eye appears to be
healed.

Use of a therapeutic soft con-
tact lens may aid in reforming the
adhesion complexes. Therapeutic
lenses are used in an attempt to
protect the epithelium from eye-
lid trauma during blinking and
adhering to the tarsal conjunc-
tiva. The lenses tend to increase
patient comfort and decrease the
severity and frequency of recur-
rences, but they do not always
prevent recurrences. Typically,
Dr. Lonsberry uses a therapeutic
lens for about two weeks, and if
a corneal exam shows that the
issue is resolved, he removes the
lens using curved forceps after
hydration. If further treatment
is necessary, another lens will be
used. A recent study outlines the
treatment period time to three
months, with a lens change every
two weeks.’

Topical ophthalmic cortico-
steroids and oral tetracyclines
have been shown to decrease the
frequency of recurrent corneal
erosions by inhibiting matrix
metalloproteinase enzymes.
Metalloproteinase enzymes,
which have an increased concen-
tration and activity in patients
with RCE, have been shown to
degrade the epithelial basement
membrane and anchoring fibrils.®
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Conjunctivochalasis.

Anterior stromal puncture stim-
ulates the production of collagen
and fibronectin, which improve
the attachment of the epithelium
and basement membrane to the
anterior stroma. The scarring
from anterior stromal puncture
is minimal enough to cause no
apparent effect on visual acuity;
however, it is typically avoided in
the visual axis due to the risk of
decreased vision and glare.”

For patients who experience
RCE on the visual axis, photo-
therapeutic keratectomy (PTK)
has been shown to be an effective
treatment to decrease symptoms
and increase visual acuity. PTK
removes superficial tissue from
Bowman’s layer in order to allow
the formation of a new basement
membrane with stronger adhesion
complexes.

Superficial keratectomy (SK)
with a variable speed diamond
burr has also been shown to be
safe and effective in treating larg-
er erosion areas and areas that
affect the visual axis. No signifi-
cant difference was found in cor-
neal haze, recurrence of erosions
or best-corrected visual acuity in
patients treated with SK with dia-
mond burr polishing and patients
undergoing PTK. Treatment with
a diamond burr, however, is sim-
pler and less expensive.”*

Amniotic membrane used as a
graft successfully reduces inflam-
mation and scarring and facilitates

21



CONTINUING EDUCATION

wound healing in persistent
corneal epithelial defects caused
by a number of ocular surface
diseases. Amniotic membrane
transplantation (e.g. ProKera
from BioTissue) using fibrin glue
appears to be a safe and effec-
tive method of restoring a stable
corneal epithelium for cases with
RCE.

Filamentary keratitis is defined
by characteristic strands of
degenerated epithelial cells and
mucous attached to the cornea.
These corneal filaments can
compromise vision and may
occur as a complication of vari-
ous systemic or ocular diseases.
Keratoconjunctivitis sicca, or
aqueous-deficient dry eye, is
the most common cause. Other
underlying causes include auto-
immune conditions, such as
Sjogren’s syndrome, complica-
tions arising from ocular surgery
(cataract surgery, penetrating
keratoplasty and photorefractive
keratectomy), and allergic reac-
tions to contact lens materials or
solutions."

While the prevalence of fila-
mentary keratitis still is undeter-
mined, it is generally considered
an uncommon disease. However,
with the aging patient popula-
tion and an increase in dry eye
disease presentations, we should
be aware that a corresponding
increase in filamentary keratitis is
possible."

The physiological mechanisms of
filament formation remain unclear.
It has been hypothesized that
damage to the basal layer of the
corneal epithelium causes the base-
ment membrane to detach, usu-
ally in focal areas. Over time, the
blinking action of the lids disrupts
the already compromised cornea
and raises the epithelial cells.

Photo: Paul Karpecki, 0.D.

Floppy eyelid syndrome.

Once raised, they serve as receptor
sites for mucous and degenerated
epithelial cells. This process even-
tually leads to the creation of cor-
neal filaments, which usually are
attached to the cornea on one end
and free on the other end.

Friction is created between the
upper lid and the filaments upon
blink—this leads to epithelial
tearing and inflammation, both
of which cause pain. Once the
inflammatory process has start-
ed, further cellular debris and
mucous are produced and more
filaments are created. A cycle is
set in motion: epithelial damage,
inflammation, then filament for-
mation.'>"

Filamentary keratitis often is
seen in conjunction with aqueous-
deficient dry eye (ADDE), which
presents with ocular surface
mucins, ocular surface inflam-
mation, epithelial changes and
premature exfoliation of epithe-
lial cells. These changes leave the
cornea inflamed, dry and fragile,
with the lid interaction on blink
more likely to lead to filaments.

ADDE has immense poten-
tial for filamentary keratitis.
Clinically, it is expected that
filaments that are the result of
non-autoimmune tear deficiency
will be restricted to the interpal-
pebral zone where the cornea is
exposed. It is also expected that
autoimmune-related tear defi-
ciency, contact lens use, superior

limbic keratoconjunctivitis and
exposure keratitis would cause
filaments beyond the inter-
palpebral zone. Autoimmune
diseases—specifically Sjogren’s
syndrome, systemic lupus ery-
thematosus and rheumatoid
arthritis—must be ruled out in
cases with filamentary keratitis.
These conditions may affect the
lacrimal gland and cause aqueous
deficiency.'""

® Treatment. The manage-
ment of filamentary keratitis is
challenging. In some cases, lubri-
cants are enough to resolve the
filaments, but in these cases, the
keratitis is likely to be recurrent
and potentially lead to scarring.
The common approach here is
to tackle the underlying ADDE
syndrome.

In some cases, filaments can be
removed to provide some relief
from the symptoms. Mechani-
cal removal of the filaments is
accomplished using forceps or
via impression debridement with
a cellulose acetate filter. There
is some debate as to the useful-
ness of this procedure, because
removing the filaments may
cause more epithelial damage
and result in slowing of the reso-
lution process.'

Artificial tear supplements
are a large part of the treatment
of dry eye and can play a role
in the treatment of filamentary
keratitis. Be aware, however,
that drops should be preservative
free. Drops that stay on the eye
longer, such as those with sodium
hyaluronate and polyacrylic acid,
are also more beneficial. Punctal
occlusion can be used to improve
tear retention time on the cornea
and prevent the corneal surface
from becoming damaged.

Anti-inflammatory agents
should be used to control the
inflammation that is contributing



to the filament formation. This
includes both steroidal and non-
steroidal agents. In one study,
Voltaren (diclofenac sodium
0.1%, Alcon) was applied topical-
ly q.i.d. for three to four weeks;
within one to two weeks of initial
treatment, the filaments had dis-
appeared from the corneas of all
patients."

Topical steroids can be ben-
eficial in reducing/snapping the
inflammatory cascade that drives
the filamentary process. How-
ever, doctors are hesitant to treat
patients on a long-term basis with
steroids in light of their potential
complications. The combination
of short-term steroidal pulse dos-
ing and long-term administration
of an immunomodulator, such as
Restasis (cyclosporine, Allergan),
has the potential to significantly
reduce the inflammatory cycle
and increase aqueous production,
resulting in a healthier ocular
surface."

Therapeutic contact lenses
have proven effective, but risk of
infections and mechanical trauma
must be considered. Contact
lenses also may serve as the cause
in cases where the tear film is
deficient. It is important to treat
any concomitant ocular surface
problems, such as MGD. Any
systemic diseases that contribute
to the filamentary keratitis also
should be managed—particularly
conditions that require systemic
medications that may have an
effect on the tear film and the
ocular surface. Patient counseling
is an essential component in the
management of this often chronic
and recurrent condition.'

A novel treatment is the inject-
ing of botulinum toxin into
the lids. Eyelid blink results in
trauma to the ocular surface,
which may result in the develop-
ment of the cycle of damage and

filament development. Relaxation
of the orbicularis muscle would
be expected to decrease eyelid
pressure on the cornea and blink
frequency and force. Therefore,
ideally the treatment would
break the cycle and improve the
patient’s symptoms. "’

Blepharitis/Meibomian
Gland Dysfunction

Dry eye disease tradition-
ally is divided into two major
groups: ADDE and evaporative
dry eye (EDE). The latter is a
result of excessive evaporation
of tears from the ocular surface
in the presence of normal secre-
tion from the lacrimal functional
unit. EDE can be further broken
down into intrinsic and extrinsic
causes. Intrinsic causes include
MGD, disorders of lid aperture
and low blink rate. Extrinsic
factors include ocular surface
disorders (i.e., from vitamin A
deficiency), contact lens wear
and ocular surface disease (i.e.,
allergic conjunctivitis)."

In EDE, blepharitis and MGD
are the primary lid diseases that
contribute to the increased tear
film evaporation. The meibomian
glands secrete the thin lipid layer
that helps prevent the aqueous
tear film from evaporating. With
each blink, the lids spread the
lipid layer over the entire tear
film. In patients who have sig-
nificant lid disease, the produc-
tion of lipids is disrupted and
proper lipid distribution over
the tear film is affected. Tradi-
tional treatment of lid disease
has been lid hygiene, including
warm compresses and lid scrubs.
Recent evidence has indicated
that traditional lid hygiene, as a
sole treatment modality, typically
is inadequate in restoring the nor-
mal function of the meibomian
glands.™

® Treatment. Treatment of
MGD begins with either a course
of systemic oral doxycycline or
the initiation of topical azythro-
mycin (AzaSite, Merck Pharma-
ceuticals)—both off-label uses of
the medications—in conjunction
with lid hygiene. Both doxycy-
cline and azythromycin possess
anti-inflammatory properties that
are instrumental in changing the
way the meibomian glands pro-
duce and secrete their meibum,
and have antimicrobial properties
to reduce the number of bacteria
on the lids. Treatment with these
antibiotics helps to restore nor-
mal meibum production, which
yields a more stable tear film.

Treatment of patients with
moderate-to-severe lid disease
comprises doxycycline 100mg
b.i.d. for three to four weeks,
followed by daily administration
for the next three months. Some
complications with the long-term,
high-dose doxycycline use include
promoting antibiotic resistance,
increased risk of breast cancer
and possible development of
yeast infections. Low-dose for-
mulations (20mg and 50mg) of
doxycycline are available and can
be substituted for patients with
such concerns. A relatively recent
alternative treatment is topical
azythromycin, which has been
shown to possess similar anti-
inflammatory properties, and is
recommended with b.i.d. dosing
for the first two days and q.d. for
a month."”

Dietary recommendations
include increasing the use of
omega-3 fatty acids and reducing
the intake of omega-6 fatty acids
to help reduce the production of
inflammatory mediators, which
increases aqueous production and
normalizes meibomian gland func-
tion. Several studies have demon-
strated that the consumption of
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oral antioxidants, vitamins and
trace minerals significantly increase
tear stability. Vitamins A, B1,

B2, B6, C and E—with trace ele-
ments including calcium, iron and
manganese—have been shown to
help increase tear film stability in
patients with dry eye disease.'

Mucus Fishing Syndrome

MES is a chronic condition
that can lead to a patient extract-
ing (fishing) strands of mucus
from their eyes. The syndrome
is a cascading cyclic condition
in which ocular irritation from
conditions such as dry eye, for-
eign body, keratitis, contact
lens-related hypersensitivity and
ocular trauma can cause the
ocular surface cells to produce
excess mucus. The production
of excess mucus is irritating to
the patient both visually and
symptomatically, which often
compels the patient to physically
extract the mucus from the eye.
The removal of the mucus by the
patient further irritates the ocu-
lar surface through mechanical
abrasion and the potential intro-
duction of foreign substances,
which ultimately results in fur-
ther mucus production."”

® Treatment. The condition
is often challenging to manage,
as the production of mucus can
result in strands of several inches
in length. Most patients find it
difficult to resist attempting to
extract these strands, which leads
to secondary irritation, blurring
of vision and embarrassment.

Conventional management
of this condition is to eliminate
the underlying irritant to limit
the production of the mucus
strands. Patient education is also
vital: Explain the importance of
refraining from extracting the
mucus strands when they do
appear.

Photo: Paul Karpecki, 0.D.

Salzmann’s nodular degeneration.

One of the more common
underlying etiologies is dry eye,
and patients typically have a
pre-existing diagnosis of dry eye
disease. Treatment of the under-
lying irritation, such as dry eye,
is crucial in the overall treatment
of the condition. However, addi-
tional agents, such as mucolytic
agents (10% to 20% acetylcys-
teine drops, one to four times
daily), reduce the production
of mucus, while antihistamine/
mast-cell stabilizer agents have
been shown to provide marked
improvement in patients.'

Floppy Eyelid Syndrome

Another condition that often
mimics dry eye disease is floppy
lid syndrome. Patients with FES
often manifest chronic corneal
SK, advanced MGD and have
symptoms of burning, stinging,
irritation and chronic conjuncti-
val injection.

In cases of chronic SK where
the patient is non-responsive to
therapy, consider FES. The lack
of a tight eyelid results in chronic
inflammation to the cornea and
conjunctiva, which manifests as
corneal and conjunctival edema/
chemosis and staining. Evert-
ing the upper eyelids reveals an
extremely “elastic” eyelid, and
patients may comment on sponta-
neous lid eversion. This condition
is more common in overweight,
middle-aged males.'® Many
patients with FES also suffer from
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sleep apnea and may be burrow-
ing their eyelids in the pillow."”

° Treatment. Treating the find-
ings may work for mild cases of
FES. However, as the condition
advances, eyelid tightening sur-
gery is required. It is advisable to
maintain the best possible ocular
surface with artificial tears, punc-
tal plugs and therapeutics fol-
lowing the procedure to address
chronic SK commonly associated
with this condition.

Conjunctivochalasis

A relatively common finding,
conjunctivochalasis is often mis-
taken for dry eye. The most com-
mon complaints from patients
who have conjunctivochalasis
or simply chalasis are foreign
body sensation and epiphora. In
the disease, the Tenon’s fascia
has loosened or in many cases is
absent and the conjunctiva then
folds on itself. Patients with cha-
lasis or loose conjunctiva some-
times can pinpoint where the
foreign body or pain emanates
from—typically where the chala-
sis or folds are located.

Risk factors for conjunctival
chalasis are age (primarily in
patients over age 50), a history
of dry eye or other inflammatory
ocular surface diseases, prior
ocular surgery or a history of
conjunctival chemosis. Condi-
tions that may cause conjunctival
chemosis include long-standing
allergic conjunctivitis, trauma or
inflammatory conditions such as
episcleritis.

Research suggests that a possi-
ble association between conjunc-
tivochalasis and immune thyroid
disease exists. A 2006 prospective
study found that the prevalence
of conjunctivochalasis in patients
with autoimmune thyroid eye
disease was as high as 88%.*
Therefore, it is imperative to rule



out an association with thyroid
disease. Otherwise, systemic man-
agement may be initiated by an
endocrinologist.

® Treatment. These patients
often are sent over as dry eye
patients with “advanced dis-
ease” because an inflammatory
response is frequently present.

In Dr. Karpecki’s practice, more
than 80% of these cases will
require surgical intervention, but
it is still worth starting with cor-
ticosteroids to see if improvement
in signs or symptoms occurs.

The ultimate treatment is sur-
gical in nature. All the surgical
procedures involve excising the
loose or redundant conjunctiva;
the absence of Tenon’s fascia
requires excising down to the
bare sclera. There is variance
among surgical technique for
conjunctivochalasis, but one of
the more common surgical proce-
dures involves excising the loose
tissue and then using amniotic
membrane tissue over the open
area to assist with healing.

The other variance depends on
how the conjunctiva is closed.
This can be done with sutures that
eventually dissolve or need to be
removed. More recently, surgeons
have been using fibrin tissue glue.

Salzmann’s Nodular
Degeneration

SND is another condition where
patients present with dry eye, grit-
tiness, foreign body sensation,
transient blurred vision and other
symptoms that mimic dry eye.
Sometimes the early stages of the
condition may show a superficial
diffuse white haze prior to the
actual nodules forming, which
makes the diagnosis difficult.

SND is a rare, non-inflammatory,
slow, progressive degenerative con-
dition. Women are more likely
to experience SND than men;

approximately 75% to 90% of all
cases are in Caucasian women.”
The average age of presentation
occurs during the patient’s late
50s. The most common symptom
associated with SND is a foreign
body sensation.'® Approximately
63% of cases are bilateral.”” As
you can see, many of the charac-
teristics of SND overlap with the
demographics surrounding dry
eye disease.

Confocal microscopy reveals
that these lesions are elongated
basal epithelial cells and activated
keratocytes, particularly in the
area of the anterior stroma near
the nodules.” Occasional sub-
basal nerves and tortuous stromal
nerve bundles can be observed.
Ultra-high-resolution OCT imag-
es have demonstrated fibrous
intraepithelial nodules with sig-
nificant overlying epithelial thin-
ning, which may contribute to
dry eye symptoms.*

Although environment may
play a role, research suggests that
there may be a genetic or familial
pattern of development.*>** Stud-
ies also have shown a high cor-
relation to chronic ocular surface
inflammatory conditions, such as
keratoconjunctivitis sicca, expo-
sure keratopathy, pterygium and
epithelial basement membrane
dystrophy.*”*

® Treatment. In mild cases
where patients experience mini-
mal irritation, various topical
medications can be helpful. These
include artificial tears—especially
more viscous versions with longer
retention time, such as Fresh-
Kote (Focus Labs) or Blink Gel
(Abbott Medical Optics).

If patients are more symptom-
atic—reporting foreign body
sensation and even photopho-
bia—topical corticosteroids, such
as Lotemax (loteprednol 0.5%,
Bausch + Lomb), and topical

NSAIDs often relieve the inflam-
mation and pain associated with
the condition. Over the long term,
patients may be treated with cyclo-
sporine, reserving topical NSAID
or corticosteroid use for more sig-
nificant symptomatic episodes.

If, however, the nodules cause
significant visual disturbances
by severely altering the tear film
or foster irregular astigmatism,
a surgical treatment is recom-
mended. Salzmann’s lesions can
significantly affect the corneal
curvature, which is extremely
evident on topography. One of
the most successful treatments
includes a superficial keratectomy
or PTK with the application of
mitomycin C. The mitomycin C
prevents formation of corneal
haze and/or scarring.”” The use
of mitomycin C has largely pre-
vented any recurrence of SND, by
SK or PTK.”

Asthenopia Conditions

Other dry eye masqueraders
include the entire spectrum of
asthenopia conditions, which
involves computer vision syn-
drome, convergence insufficiency,
fixation disparity or proprio-
ceptive disparity. Patients with
asthenopia typically complain
of aching or pain in the eyes,
dryness, redness, burning and
tearing, visual fatigue with near
work, a pulling feeling with near
work, and headaches. Though
the latter two are less likely to be
associated with dry eye, the first
five symptoms are typical of dry
eye patients.

According to the Mayo Clinic,
computer vision syndrome is
defined by symptoms of sore
eyes, tired eyes, burning or itch-
ing eyes, dryness and sensitivity
to light.”’ Once again, almost all
of these symptoms overlap with
dry eye disease.
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Convergence insufficiency—yet
another condition in this catego-
ry——presents with the common
complaints of headaches, ach-
ing or pain in the eyes, dryness,
burning, tearing, visual fatigue,
as well as a pulling sensation to
the eyes and diplopia. Other than
the latter two, the symptoms are
once again similar to dry eye.
Finally, patients who suffer from
dysphoria, fixation disparity
and, in particular, proprioceptive
disparity will have very similar
symptoms to dry eye disease.

The key differentiation here
is that dry eye testing will be
normal. For example, osmolar-
ity measurements will be under
308, corneal staining is going to
be minimal to absent, tear film
break-up time will be normal,
and meibomian gland expression
will show fairly normal meibum
secretions. In this case, measur-
ing for phorias and fixation
disparity can help determine the
level of proprioceptive disparity
at near, distance and any vertical
imbalance. Consider using a new
system such as the Opt-Align
(Stereo Optical), which can help
take fast and accurate measure-
ments.

e Treatment. Here, treat-
ment would be focused on eye
alignment issues, such as vision
therapy, or prism correction
within spectacles. With proper
diagnosis and treatment, the
response to eye irritation can be
quite dramatic and many patients

who had thought they had dry

eye disease find themselves free
of symptoms.

Dry eye is a common disease
that is often encountered in most
practices. It is the clinician’s
responsibility to document a
thorough case history of patient
symptoms and—in conjunction
with a variety of clinical signs
and diagnostic tests—accurately
diagnose the condition and
determine its severity. Keep in
mind that there are many dry eye
distractors, and these conditions
require separate treatment and
management.
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Blueprint of
Tomorrow’s

Smart Lens

Wearable computers and revolutionary treatments may be as few as five years away.
By Jerome A. Legerton, O.D., M..S., M.B.A.

Dr.
Legerton is
an author,
v lecturer,

~ /' inventor
and consultant to the
ophthalmic industry.
He is a cofounder

of SynergEyes and
Innovega, and has 33
issued US. patents for
contact lens technology
including Synerg-Evyes,
Paragon CRT, myopia
progression control,
presbyopic laser refrac-
tive surgery, and novel
multifocal contact
lenses. A recent patent
is assigned to Innovega
for the iOptik contact
lens enabled wearable
computer.

an you imagine your smart-
‘ phone or laptop screen

displayed directly through
your contact lens? The possibili-
ties are endless. Imagine being lost
in the city and needing directions.
Easy! A map overlay appears in
your visual field. Or sitting bored
in a reception room—flip through a
book or watch your favorite movie.
Better yet, maybe you don’t have
to come into the doctor’s office at
all because your practitioner can
remotely monitor your condition
using biometric sensors in the lens.
The truth is that this reality—once
strictly the domain of science fic-
tion—is not too far away.

As with any cutting-edge tech-
nology, smart contact lens research
has advanced markedly even just
since last year’s preview of proj-
ects in the pipeline (“The Future
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is Now: Unveiling Smart Contact
Lenses,” May 2011)." New tech-
nology reports, published patent
applications and clinical trial data
presentations indicate an emerging
megatrend in consumer electronics
that is forecasted to impact mil-
lions.

Industry leaders propose a tan-
talizing future: Contact lenses will
ultimately be the preferred display
console for wearable computers,
offering a seamless merging of the
physical and the digital worlds (so-
called augmented reality, or AR).
At the same time, these technolo-
gies also will be applied to medi-
cal monitoring, telemedicine, low
vision, and defense and security.

Industry Predictions
The defining milestone in the
evolution of smart lenses was the
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success in incorporating passive
and active components directly
within contact lenses, rather than
as external components; it was
never going to be practical to
expect users to wear an external
battery pack or recording device.
This breakthrough was made pos-
sible in part by the phenomena

of Bell’s Law and nanotechnol-
ogy. Bell’s Law is a function of
the 100 times reduction in size of
electronics every 10 years.” Main-
frame computers, once enormous,
are now reduced to the size of the
head of a pin.

A number of technologists are
developing sensors, processors,
power sources, wireless antenna
and other microelectromechani-
cal systems (MEMS) that are
small enough to be placed in
contact lenses. The added chal-
lenges of making the components
biocompatible, able to be steril-
ized, low cost and robust in a

hydrated substrate are also being
addressed.

1. Wearable electronic sensor for heart
activity will communicate with a contact
lens-enabled wearable display.

A telltale indicator of the
future can be found in the pub-
lic comments of a number of
thought leaders and decision
makers in information technol-
ogy, video gaming and telecom-
munications. Michael Abrash, a
Microsoft veteran and major con-
tributor at Valve, a very forward-
thinking video game company,
said, “The logical endpoint is
computing everywhere, all the
time—that is, wearable comput-
ing.” In outlining a possible tech-
nological timeline, Mr. Abrash
said that in 20 years, wearable
computing will be the industry
standard—but he expects to see
the technology make a main-
stream appearance within 10
years, and as soon as in three to
five years. “The key areas (input,
processing/power/size and out-
put) need to evolve to enable
wearable computing are shaping
up nicely, although there’s a lot
still to be figured out,” he said.’

Recent patent approvals seem
to confirm Mr. Abrash’s predic-
tion.* Canon, for example, has
58 U.S. patents covering head-
mounted displays (HD) and aug-
mented reality (AR) technologies,
while Microsoft and IBM each
have 53 HD and 41 AR patents
to add to their growing U.S. port-
folios.

Google has earned 36 U.S.
patents, with another four pend-
ing applications related to this
technology. Ten of the issued pat-
ents claim designs for eyewear,
while the remaining 26 relate to
the technology for eye tracking,
eye-based cursor movement and
content selection, as well as con-
tent modulation that incorporates
hand, finger and head move-
ments. In an interview about the
project, Steve Lee of Google said,
“Smartphone-like contacts are the
next natural step in the process.”’
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2. Removing an electronic sensor for
measuring brain activity.

Valve’s co-founder, Gabe Newell
agreed.’

Google’s trailblazing, spectacle
lens enabled Project Glass will
even make wearable computer
“eyeware” a fashion statement by
walking the runway at the Diane
Von Furstenberg show in 2013.”
Google Glass is a lighter form,
more similar to conventional
eyewear when compared to early
images of the Microsoft Kinect 2
or the Oculus Rift products.*’

Clinical Applications

Is AR technology simply a
means of staying connected in
an increasingly digital world, or
does it offer potential clinical
benefits as well? Several technol-
ogy teams are working on meth-
ods of measuring IOP and blood
sugar through contact lenses,
including the Triggerfish lens
from the MEMS technology lead-
er Sensimed.'" Clinical trial data
were recently reported for IOP-
monitoring contact lenses; the
study concluded that repeated use
of the contact lens sensor demon-
strated good safety and tolerabil-
ity. The recorded IOP patterns
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3. Refractive therapy contact lens with
programmable light sources.

showed fair to good reproducibil-
ity, which suggests that data from
continuous 24-hour IOP monitor-
ing may be useful in the manage-

ment of patients with glaucoma."”

Microsoft and the University of
Washington conducted an animal
study on the use of a contact lens
to sense blood sugar levels; no
corneal damage was found on the
tested rabbits."

Other teams are developing
wearable sensors for EEG, EKG,
blood pressure, pulse and other
body functioning monitors (fig-
ures 1 and 2)."” Currently under
development is an array of wear-
able sensors which can commu-
nicate to monitors that can also
be worn. The practicality of this
technology is threefold: Patients
can closely monitor their own
bodies and have access to direct

4. Gas-permeable nanopolarizer for iOptik
contact lens.

quantitative data; sensors can
directly communicate with prac-
titioners or healthcare systems;
and, ultimately, the sensors may
communicate to wearable pumps
or electrostimulus systems that
deliver pharmaceuticals or stimu-
li, with monitoring by the patient
or the practitioner through the
cloud. This research is being led
by John Rogers, Ph.D., and col-
leagues at Northwestern Univer-
sity and the University of Illinois
at Urbana-Champaign."
Measurement is the first step
to modulation. The internal eye
and the tear film provide other
valuable systemic information.
It is anticipated that sensors in a
contact lens can measure blood
alcohol level and tear film com-
ponents, including inflammatory
mediators. These sensors could
provide warnings to the wearer
and could drive release of anti-
inflammatory or other ocular
surface therapeutic agents to
modulate ocular surface health
and comfort.

Therapeutic Devices
Treatment of seasonal affective
disorder (SAD) using external
light sources that attempt to reset
the patient’s circadian rhythms
have been of limited benefit
because it currently requires
patients to sit in front of a light
box each day for lengthy periods
of time. The field could be revo-
lutionized by research currently
underway to use contact lenses
with light-emitting diodes in a
prescribed wavelength to stimu-
late the pineal gland through the
non-image retinal pathway. The
resultant modulation of sera-
tonin would help control one’s
mood, without the tedium of
using a light box. This potentially
groundbreaking science is being
investigated by researchers in
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Jacksonville, Fla.; the team has
recently published several patent
applications on these lenses."

Preventive Science, Inc., has
similar technology for the regula-
tion of refractive error with an
emphasis on the prevention of
myopia.” Known as “eyewear-
borne electromagnetic radiation,’
this technology incorporates
light sources in contact lenses to
provide a prescribed wavelength,
direction, retinal area, illumina-
tion level and duration for the
regulation of refractive error
(figure 3). Recent publications
point to the role of near visible
ultraviolet light, as well as the
role of outdoor light exposure in
animal models and humans, to
support the future use of contact
lenses with illumination sources
for refractive therapy.”

2]

Drug Delivery

The most visible breakthrough
in drug delivery smart lenses is
the reported success in sustained
drug delivery with imprinted
drug-eluting contact lenses, from
graduate student Arianna Tieppo
and colleagues at Auburn Uni-
versity.” In addition, tests on the
slow release of antibiotics with
fibrin-coated lenses showed mix
results. The lenses loaded with
gentamicin performed better
than those soaked in gentamicin,
however the results varied with
other antibiotics, according to
Ph.D. student Alex Hyatt and
colleagues at University of Cam-
bridge.”

Other advances in this field
include the use of a sandwiched
layer of PLGA (poly-lactic-co-
glycolic acid), a biodegradable
polymer to regulate the amount
of pharmaceutical that passes
through the lens over time, by
researchers at Boston Children’s
Hospital.”



On The Six Million Dollar
Man, Steve Austin’s “bionic” eye
provided image magnification
and enhancement that proved
vital to his missions. On Star
Trek: The Next Generation,
Geordi LaForge’s visor restored
vision lost to blindness. One day,
low vision patients and soldiers
might achieve something akin to
these fictional breakthroughs in a
wearable, removable contact lens,
without need for prosthetics or
implants.

The Innovega iOptik contact
lens technology features the first
gas-permeable polarizer compo-
nent that can be incorporated in
rigid and hydrogel substrates.
Polarization is one means of
separating the display optical
path from the optical path for the
normal real world visual content
(figure 4). The first clinical trials,
conducted at the Naval Medical
Center San Diego, demonstrated
high-contrast photopic and low-
contrast mesopic visual acuity
equivalent to best spectacle-
corrected baseline measures while
demonstrating display visual acu-
ity at the highest resolution that
the display could present (0.2
logMAR, 20/32).*

The first genera- g
tion iOptik contact [
lens is expected to
use the Normal-
Eyes 15.5 (Paragon
Vision Sciences)
mini-scleral lens
(figure 5). This
smart lens system
is forecast to pro-
vide help for low
vision patients
by the delivery of
electronic image
amplification and

5. Passive optics iOptik mini-scleral lens
on NormalEyes 15.5 platform to enable a
“wearable computer.”

This hands-free, full field of view
software-modulated system will
allow more magnified content to
be seen than previously visible
with spectacle-mounted conven-
tional telescopes, microscopic
systems or closed-circuit electronic
display systems.

The eyewear will use light-
weight lenses that incorporate a
transflective diffuser to reflect
red, green and blue laser-gener-
ated images from a small pico
projector mounted in the temple
of the frame. The first-generation
system is engineered to provide

720p resolution over a 90° field
(figure 6).

For soldiers, a lens that will
provide full-field imaging of an
eyewear display and a hands-free
zoom telescopic function is cur-
rently under development under
the Defense Advanced Research
Projects Agency program, SCE-
NICC (soldier centric imaging
via computational cameras). The
telescopic function of the lens
is provided by folded reflective
optics, which collapses the tele-
scopic path to a thickness that
can be incorporated into a con-
tact lens (figure 7).

This is the first wearable scleral
lens with folded optics, which
delivers a 3X telescopic path and
a normal 1X path. The lenses will
incorporate polarizers to allow
switching from the normal 1X
path to the telescopic path as
needed. The hands-free zoom lens
is forecast to add to the prescrip-
tion armament for low vision
patients in addition to the defense
application. A primary advan-
tage of the system is the high
levels of light transmission of the
telescopic path due to the image
gathering in an annulus, which is
located outside the pupil. Novel
systems for oxygen transmission
are included in the lens (figure 8).

This entire project
is spearheaded by
University of Cali-
fornia San Diego,
in conjunction with
Innovega and a
number of technol-
ogy companies.

The lens was devel-
oped by Paragon
Vision Sciences. The
optics and patented
technology were
designed by Joseph
Ford, Ph.D., and

image presentation. 6. iOptik off axis projection with transflective diffuser 90° field eyewear model. colleagues at the
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7. Hands-free zoom telescopic contact
lens ray tracing.

Photonics Systems Integration
Laboratory at UCSD.”

Smart contact lens technology
is coming, and it is well thought
out. Even so, these products will
present new regulatory questions
and require new medical device
roadmaps. Some will be easier
and faster to commercialize than
others. It is anticipated that pas-
sive systems will reach the market
with the shortest regulatory time,

gl -- l- - -"
8. Hands-free zoom (1x to 3x) telescopic
contact lens without cosmetic layer.
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although active systems like the
MEMS-containing Triggerfish
have pioneered the way for others
to follow.

We can anticipate that there
will be ethical issues and con-
cerns about visual performance.
Just as eye care professionals and
technologists have directed atten-
tion to the safety, efficacy and
human impact of 3D television
and 3D game-playing, how smart
lenses will affect humans needs
to be better understood. Vision
is a dominant sensory process
and integrates dynamically with
the rest of the human central and
autonomic nervous system. One
of the first ethical questions to
address will be the safety con-
cerns when driving while wearing
these media rich lenses.

At the same time, we may
likely face privacy issues because
wearable computers, linked to the
cloud, will be equipped with face
recognition capacity. We may
ultimately find that the smart
lenses may be too smart.

Dr. Legerton has direct financial
interest in Innovega and Preven-
tive Science, and is a consultant to
Paragon Vision Sciences.
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10 Tips for Smarter

Scle

Lens Fitting

Here is an easy, step-by-step guide to successfully fit your patients in scleral lenses.

By Melissa Barnett, O.D.

ave a patient with kerato-
conus and can’t find seem
to find the right lens fit? Or

perhaps a post-LASIK patient who
needs improved vision and prefers con-
tacts? Scleral lenses may be the answer.
Because these large-diameter gas-
permeable lenses do not impinge the
cornea, they are a comfortable option
for many of your patients with vision
compromised by corneal irregularity
and ectasia.

1. Determine an appropriate candi-
date.

Consider fitting scleral lenses for:

e Patients with primary corneal
ecstasia (e.g., keratoconus, keratoglo-
bus and pellucid marginal degenera-
tion).

® Patients with secondary corneal
ectasia (e.g., post-LASIK, post-PRK
and post-RK).

® Patients with persistent epithelial
defects.

® Patients with a rehabilitated ocular
surface, including cases of severe dry
eyes, graft vs. host disease, Sjogren’s
syndrome, Stevens-Johnson syndrome
and neurotrophic keratopathy.

® Patients with inflammatory condi-
tions, such as limbal stem cell deficien-
cy and ocular cicatricial pemphigoid.

Since we currently do not have data
on the long-term impact of scleral lens
wear on the normal cornea, such use
is considered controversial and not

recommended. However, refractive
error, astigmatism and presbyopia can
all be corrected with scleral lenses."”

2. Find your starting point.

Each type of scleral lens has a
unique fitting philosophy; thus, it is
important to first read the individual
fitting guide. This will help you deter-
mine a starting point and provide an
outline for how best to fit the lens.

Start with a physical examination to
evaluate the anterior segment. In par-
ticular, look for corneal staining and
the appearance of the eyelids, including
signs of meibomian gland dysfunction.

Scleral lenses are fit on sagittal
depth—the measurement from the flat
plane to the highest point of a concave
surface. Since not all practitioners
have immediate access to an anterior
segment OCT, corneal topography is

recommended to evaluate the cornea to

determine a starting point for the fit.

Due to a poor endpoint in patients
with corneal ectasia and ocular sur-
face disease, subjective refraction
may or maybe not helpful. Keep in
mind that the refractive endpoint
does not tend to correlate with the
scleral lens power.”"

3. Avoid bubbles during lens insertion.
When inserting the scleral lens, ask

your patient to bend over so his or

her face is parallel to the horizontal

plane. It is important to completely fill

Dr. Barnett
is a princi-
pal optom-
etrist at the

S UC Davis
Medical Center in
Sacramento, where she
performs primary care
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and fits contact lenses,
including specialty
lenses. She also lectures
on optics and contact
lenses to ophthalmol-
ogy residents.
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the scleral lens with non-preserved
sodium chloride solution. Try hold-
ing the eyelids open for easier lens
insertion.

If bubbles appear, consider using a
thicker non-preserved agent to fill the
bowl of the lens (e.g., carboxymeth-
ylcellulose sodium solution). Remem-
ber that the bowl of the scleral lens
should be filled upon insertion, and
should not drain out. If a bubble
does occur, remove the scleral lens
and reinsert.

4. Allow the lens to settle.

When a scleral lens is first placed
on the eye, it may appear to fit well.
However, the lens settles into the
conjunctiva with time and the fit may
appear quite differently a few hours
later. When scheduling your patient’s
initial fitting and follow-up dispens-
ing appointment, allot extra chair
time accordingly. Also, consider ask-
ing your patient to return four hours
after your initial appointment to bet-
ter gauge the lens fit.

3. Evaluate scleral lenses with
fluorescein.

A few hours after your dispens-
ing appointment, reevaluate the lens
fit with fluorescein and white light
to guarantee that fluid exchange is
occurring with lens wear. If fluores-
cein is still present at that time, then
evaluate the lens fit. If fluorescein is
not present, apply a fluorescein strip
to the conjunctiva to evaluate for
fluorescein uptake under the lens.

6. Assess corneal clearance.

Note that there is no set amount
of central corneal clearance required
under the scleral lens. Smaller
corneo-scleral lenses may only need
20pm to 30pm, whereas larger
diameter scleral lenses may go up to
500pm. Instead, the amount of clear-
ance varies with the condition.

Consider larger diameter lenses
when a greater sagittal height is

necessary, in cases of keratoglobus
or when keratoconus presents with
large differences in corneal sagittal
height. On the other hand, post-
corneal grafts or corneal scars may
need a smaller sagittal height.

Keep in mind that corneal thick-
ness may be useful as a comparison
and reference. Normal corneas have
an average thickness of 535pm
(centrally) and 650pm (peripher-
ally). With corneal ectasia patients,
corneal center thickness may be sig-
nificantly thinner.""

7. Evaluate the periphery of the lens.

When evaluating the fit of the
scleral lens, address common com-
plications. For example, conjunctival
blanching, with a white appearance,
is caused by pressure on the conjunc-
tiva. Circumferential conjunctival
blanching is a result of a landing
that is too flat or too steep. In these
situations, changing the fit of the
peripheral curves may improve the fit
of the lens.

If the blanching is under the entire
area of the scleral lens, it may be
necessary to increase the landing
zone by increasing the lens diameter.
If blanching is under the scleral lens
edge, this may cause conjunctival
staining and hypertrophy over time.

Sectoral conjunctival blanching
may occur due to an irregular scleral
shape. If this presents, a non-rota-
tionally symmetrical lens may help
create a more ideal fit. If a pinguec-
ula is present, create a notch in the
lens to leave additional room.

Impingement—when the lens
edge pinches the conjunctiva—
occurs when negative pressure
builds up behind the scleral lens
with the blink. As the scleral
lens flattens with the blink, fluid
escapes. Conjunctival staining and
hypertrophy may be present after
lens removal. In order to eliminate
impingement, consider decreasing
the sagittal depth, flattening the
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peripheral curves if the impinge-
ment is at the outer edge of lens,
steepening the peripheral curves if
impingement is at inner edge of the
peripheral curve or increasing the
center or junction thickness.

8. Evaluate for lens flexure.

If your patient complains of
blurred vision or astigmatism on
spherocylindrical over-refraction,
evaluate for lens flexure by perform-
ing keratometry or topography
over the lens. It may be necessary to
increase the center thickness of the
lens to reduce warpage.

9. Take care when removing the
lens.

A large or small DMV plunger
(DMV Corporation) is useful when
removing scleral lenses. The plunger
is squeezed to induce suction and
then applied to the periphery of
lens. Remember to avoid the central
part of the lens. Once suction is
induced, twist and pull the plunger
and lens away from the eye to
remove the lens.

Scleral lenses may also be removed
by the manual two-finger method.
After the patient looks down, move
the lower eyelid outward while
applying mild pressure to the eyeball,
then gently push the lower eyelid
with the index finger underneath the
lower edge of the lens in order to
remove the lens.

10. Stay informed.

The best way to keep abreast
of new developments is to stay
informed. The Scleral Lens Educa-
tion Society (SLS) is a non-profit
organization and resource website
(www.sclerallens.org) dedicated to
teaching practitioners how to fit all
different types of scleral lens designs
in order to manage corneal irregular-
ity and ocular surface disease.

References available at www.reviewofcontactlenses.com.



Tech Treatments

“s Thinning Cornea

For eye care practitioners, today’s technology offers a more

comprehensive management plan.
By Melissa Barnett, O.D.

is is an exciting time to be
treating our patients who suf-
fer from corneal ectasias. For

patients with keratoconus, relatively
new treatment options include scleral
lenses and collagen cross-linking
(CXL). For patients with failed corneal
grafts, keratoprosthetics might offer a
second chance at restoration of vision
they wouldn’t otherwise have thought
possible. This article will provide an
overview of the technology available
today for these three options.

Scleral Lenses

First introduced in the late 1800s,
today’s modern scleral lens is easily
reproducible and manufactured by
several different companies."

Scleral lenses have many indica-
tions, including primary and second-
ary corneal ectasias, post-corneal
transplants, corneal scars, and cor-
neal dystrophies or degenerations.’
Scleral lenses also can be prescribed
for patients with severe dry eye,
graft vs. host disease, Sjogren’s syn-
drome, Stevens-Johnson syndrome,
neurotrophic keratopathy or chronic
inflammatory conditions such as lim-
bal stem cell deficiency and ocular
cicatricial pemphigoid.’

Scleral lenses benefit patients with
keratoconus by normalizing corneal
irregularities. The fluid between the
cornea and scleral lens creates a

smoother surface, thus neutralizing an
irregular corneal surface.’

Depending on the amount of corneal
ectasia, different scleral lens diameters
may be used. Large diameter lenses are
able to create a greater tear reservoir
and provide more clearance between
the lens and the cornea. This is useful
if there is a significant difference in
corneal sagittal height (ectasia). Large
diameter scleral lenses have a wider
area of bearing in the landing zone,
which may improve lens comfort.
Smaller diameter scleral lenses are
easier to handle and may be used when
there is less corneal ectasia. When fit-
ting scleral lenses, the most important
goal is to clear the cornea completely.
In some cases, this can be accom-
plished through the smaller diameter
lens. But keep in mind, scleral lenses
should be incredibly comfortable so be
flexible and switch between larger and
smaller diameters to find the right fit.

When a larger diameter lens still
does not provide complete corneal
clearance, it may be helpful to make
a larger change in sagittal depth. The
amount of clearance needed varies with
the condition. You may need a larger
sagittal height in cases of keratoglo-
bus, when rehabilitating patients with
ocular surface disease or, as mentioned
earlier, when a patient presents with
a significant difference in ecstasia. On
the other hand, post-corneal grafts or
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corneal scars may require a smaller
sagittal height.

Corneal thickness may also be
useful as a comparison and refer-
ence. For normal eyes, the aver-
age corneal thickness is 535pm
centrally and 650pm peripherally.
However, with corneal ectasias,
central corneal thickness may be
significantly thinner.

Corneal Collagen Cross-linking
Cross-linking frequently is used
within the polymer industry to hard-

en materials, and in bioengineering
to stabilize tissue. In recent years,
researchers have developed clinically
effective protocols that use ribofla-
vin and UV light to strengthen the
cornea by increasing the crosslinks
within the collagen fibers. CXL has
been used internationally for more
than a decade, but the FDA still
considers it an off-label procedure.
In the United States, a 10-center
prospective, randomized clinical trial
ran from December 2007 to April
2011 to determine the safety and
effectiveness of corneal cross-linking
performed in eyes with progressive
keratoconus. Data has been collected
and the results are pending.’

Although CXL halts the progres-
sion of corneal ectasia, causes flat-
tening of keratometry measurements,
and improves uncorrected and best-
corrected vision, it does not fully cor-
rect refractive error or eliminate the
need for glasses/contact lenses.

Investigations into the possibil-
ity of inducing cross-linking in the
corneal stroma as a conservative
treatment for keratoconus began
in the mid-1990s. The biomechani-
cal behavior of the cornea could be
altered by irradiation using ultravio-
let light with photosensitizers and
through aldehyde reactions, as dem-
onstrated by Eberhard Spoerl, Ph.D.,
and Theo Seiler, M.D., Ph.D.*

The porcine corneas were treated
with glutaraldehyde, Karnovsky’s

1. Scleral lens on a patient with keratoconus.

solution (glutaraldehayde and
paraformaldehyde), or riboflavin
and UV irradiation. These treat-
ments caused an increase in corneal
stiffness compared to untreated
corneas.’ Riboflavin is a non-toxic
photosensitizer comprised of vita-
min B2, which is water-soluble. It
can penetrate easily into the corneal
stroma in the absence of the corneal
epithelium.

CXL was first performed in
2003 by Gregor Wollensak, M.D.,
and colleagues.” In patients with
preoperative progressive kerato-
conus, CXL appeared to halt the
progression of corneal ectasia.” It has
been documented that CXL causes
flattening of keratometry measure-
ments—from 1.45D to 2.68D at
follow-up, depending on the study.
There also tends to be improvements
of uncorrected and best-corrected
visual acuity with the flatting of the
cornea (results vary).”* Untreated
eyes had further steepening of kera-
tometry readings and worsening of
best-corrected visual acuity.’

Generally speaking, CXL is a
safe and effective procedure. About
85% to 90% of UVA radiation is
absorbed in the anterior 400pm
of the cornea. CXL is not recom-
mended for patients with corneas
thinner than 400pm."

e Epi-off CXL. The typical pro-
cedure for CXL involves applying
a topical anesthetic, then removing
7mm of the central corneal epithe-
lium to allow a uniform diffusion
of riboflavin into the stroma."
Next, riboflavin 0.1 % solution is
applied prior to UVA irradiation
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to act as both a photosensitizer
and a UV blocker." Homogenous
UV irradiance of 3mW/cm® and a
wavelength of 370nm is used to
irradiate the cornea for a 30-min-
ute period. An antibiotic ointment
is applied post-treatment until the
cornea has reepithelialized.’

* Epi-on CXL. Cross-linking also
can be performed without epithelial
debridement. Studies are currently
investigating whether the epithelium
should be partially or completely
removed during the cross-linking
procedure. An advantage to leaving
the epithelium intact is that both
the procedure and the postoperative
healing period is more comfortable
for the patient.

The risk of infection may also be
reduced with an intact epithelium.
However, when the epithelium is
intact, there may be an increase in
procedure time, as it may take lon-
ger for the corneal stroma to absorb
enough riboflavin. In fact, epithe-
lial debridement may be needed to
achieve stromal saturation of ribo-
flavin during the procedure.’

Different techniques currently are
being explored to make the epithe-
lium more permeable. These can
range from scratching to chemical
treatment with topical anesthetics
or preservatives to help the large
riboflavin molecule more easily pass
through the epithelium.

* Postoperative Care. After sur-
gery, CXL healing generally has been
shown to be unremarkable, with the
exception of slight transient stromal
edema until corneal re-epitheliaza-
tion.’ There are no changes associat-
ed with corneal or lens transparency,
nor is there any evidence of cataract
formation. Retinal damage is not
observed with CXL. Additionally,
CXL does not alter the ability to
wear contact lenses postoperatively.

Topical antibiotics and anti-
inflammatory drops are used after
CXL. If the corneal epithelium is



removed, a bandage contact lens
may be indicated.

Stromal haze, however, has been
reported after CXL treatment.'""
In one study, the stromal haze
developed between the second and
third postoperative months and
was resistant to topical steroids. Six
months after CXL, stromal haze
was unchanged and did not impair
best-corrected visual acuity post-
operatively. Conversely, stromal
haze did impair best-corrected and
uncorrected visual acuity. Thinner
corneas and reticular hypo-reflective
microstriae demonstrated by confo-
cal analysis were risk factors for
stromal haze. The haze may be asso-
ciated with the depth of the cross-
linking procedure and the amount
of keratocytes lost.*'" Patients with
advanced keratoconus are at higher
risk of haze development due to
their thinner corneas and steeper
corneal curvatures."

Another finding after CXL is
a thin stromal demarcation line
over the entire cornea at a depth of
approximately 300pm." The demar-
cation line is visible beginning two
weeks after treatment and does not
cause any changes in the corneal
endothelium, the lens or intraocular
pressure. The stromal demarcation
line may be due to changes in the
refractive index between the untreat-
ed and treated cornea, or may be
due to the reflection properties of
treated and untreated corneas."

CXL may be able to delay or help
avoid corneal grafts in patients with
keratoconus. It may also be able to
create a cornea more receptive to
contact lenses and improve the func-
tional refraction with contact lenses.

After CXL, you must address the
patient’s refractive error. A refraction
for glasses and a contact lens fitting
should be performed. Keep in mind
that the curvature of the cornea may
change over months, so repeated
refractions, corneal topographies and

2. Boston keratoprosthesis.

contact lens adjustments must be
performed.

Keratoprosthetics

A synthetic (or partially synthetic)
keratoprosthetic device can replace
an opaque human cornea to provide
a clear view through the front of the
eye. In the keratoprosthesis proce-
dure, a severely damaged or diseased
cornea is surgically replaced with
an artificial cornea. This procedure
is used for severe corneal opacities,
failed corneal transplants, or when
standard corneal transplants are
unlikely to succeed."

Keratoprosthetics are made of
clear plastic with excellent tissue tol-
erance and optical properties. They
vary in design, size and implantation
techniques, but consist of three parts
and, when fully assembled, have the
shape of a collar button.

The two devices currently
approved for use in the United
States are AlphaCor (Addition
Technology) and the Boston kerato-
prosthesis (Boston KPro).

e AlphaCor. Made of pHEMA,
AlphaCor consists of two parts: a
transparent, low-water content cen-
tral core and a cloudy, high-water
content outer porous skirt.

The AlphaCor procedure is
executed in two stages, performed
approximately three months apart.
In the first part, a 180° degree inci-
sion is used to place the implant
within the central portion of the
diseased cornea. The outer conjunc-
tiva is then placed over the implant
to assist healing. Three months
later, the outer half of the cornea is

removed to provide a clear view into
the eye."”

* Boston keratoprosthesis. Devel-
oped by Claes Dohlman, M.D.,
Ph.D., the Boston keratoprosthesis
(also referred to as the KPro) con-
sists of a central PMMA plastic
button with a surrounding human
donor cornea skirt. In the one-time
procedure, the device is inserted into
a corneal graft and then sutured into
the patient’s cornea. If the crystalline
lens is present, it is removed. A soft
contact lens is then used to bandage
the surface. The donor cornea is
placed on the front collar button
and a titanium screw locks the KPro
device into proper alignment.

If the eye is otherwise healthy,
vision should return more rapidly
than with the AlphaCor procedure.
KPro currently is the most frequently
used artificial cornea both nationally
and internationally.

Potential complications with
artificial cornea procedures include
infection, device melting, hemor-
rhage during surgery, worsening
glaucoma, acute retinal necrosis,
chronic hypotony and poor visual
potential if the retina and optic nerve
are unhealthy.""*

Next time you encounter a case of
clinically significant corneal ectasia,
take comfort in knowing that there
are several promising options to help
that patient. Scleral lenses have been
a tremendous benefit, with the added
advantage of offering a non-invasive
and reversible solution. Although
collagen cross-linking is not yet FDA
approved, you may want to preemp-
tively create a list of patients who
may benefit from the procedure upon
its eventual FDA approval. Finally,
patients with failed corneal grafts are
no longer bereft of options—a kera-
toprosthesis may allow for meaning-
ful improvement in vision.

References available at www.reviewofcontactlenses.com.
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4 By Gary Gerber, 0.D.

A Man for All Seasons

An easy way to grow your practice is to market additional services to your existing

patient base.

loween only a few weeks

away, costume stores are in
the middle of their busy sea-
son—but will soon be having
final clearance sales. For 60
days, business is brisk, then it
disappears. The same goes for
ice cream shops, which usually
take their winter hiatus around
November, only to reopen in
April. And for the skiers, resorts
are just starting to take reserva-
tions but they too will close their
doors come March. Chimney
sweeps are busy just before the
winter, roofers in the summer—
both professions hoping they can
live off their earnings for the rest
of the year.

What do all of these situa-
tions have in common? They
are cyclical seasonal businesses
and, for the most part, survive
on the “make hay while the sun
shines” principle. However, not
all businesses are dependent on
this premise.

Take landscapers. During the
summer, our landscapers cut
lawns, trim shrubs and, more
often than not, work seven days
a week. In the winter, they adapt
and plow driveways. But what if
there isn’t much snow? Can they
stay busy by cutting and deliv-
ering firewood, doing interior
clean outs (like basements) and
pressure-washing houses?

Who would hire landscapers
to clean out their basement? Per-
haps it is the same person who
hired them to mow their back-
yard—because the landscaper
might have previously mentioned

It’s now October. With Hal-

that he also has other trade
expertise.

A Multi-Tasking Tip

The lesson here is simple. As
eye care practitioners, we have a
lot of patients who wear contact
lenses. Therefore, we should
model our business practice after
the landscaper and consider
what other expertise we can of-
fer our patients. Remember that
we have already established a
working relationship with our
patients, and they come to us
for our services and presumably
leave pleased with the results.
It is markedly easier, faster,
less expensive (and therefore,
more profitable) to build on this
relationship and get that patient
to purchase additional products
and services from your practice,
than it is to establish an entirely
new relationship with another
prospective patient.

Other practitioners are al-
ready doing this. For example,
a dentist will fill cavities one
day and whiten the teeth of the
same patient another day. LASIK
surgeons may double their value
by providing additional ser-
vices such as Botox (onabotu-
linumtoxinA, Allergan) to their
post-op patients. Using the same
principle as the landscaper, they
are capitalizing on a pre-estab-
lished bond between “the buyer
and the seller.”

For the Contact Lens Fitter
We have many services that

we can offer our contact lens

patients. Let’s start with other
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contact lenses. If your patients
aren’t currently wearing daily
disposable lenses as their main-
stay lenses, you can suggest them
as an adjunct for special occa-
sions, sports, travel, etc. Simi-
larly, patients who wear clear
lenses can be introduced to the
rainbow of colors and designs
currently available. We can tell
our monovision and multifocal
patients about other alternatives
that may be convenient for dif-
ferent situations.

Finally, don’t forget to mention
eyeglasses. It is actually amazing
how poorly eye care practitio-
ners do in this area. We should
stop allowing a -5.00D contact
lens patient to “make do” with a
pair of -3.00D eyeglasses.

Approach this practice-build-
ing strategy from the perspective
that you are going above and
beyond by suggesting additional
services or products to some-
one who already enjoys doing
business with you. This also
means that more contact lens
patients will have the proper
eyewear. And, continue thinking
of additional revenue-generating
opportunities: dry eye treatment,
corneal reshaping, vision ther-
apy, low vision and any other
medical services you offer.

Stay busy by presenting your
entire portfolio of services to
all patients whenever clinically
appropriate. One of the easiest
ways to grow your practice is
through the happy patients you
already have on board. Cut their
grass and plow their snow!



Learn more at Academy 2012 Booth #633
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END-OF-DAY CONTACT LENS DISCOMFORT

'CJHT!-‘}'\
Fig. 1: Headstand in an ice bucket. Fig. 2: Switch to Avaira®.
How far will your patients go to relieve their dry, irritated eyes? Tell your patients about Avaira®

lenses for comfort that doesn’t end before their day does. 8 out of 10 Avaira wearers wear their
lenses for 14 hours or longer per day.* Avaira 2-week contact lenses by CooperVision™.

it

Scan to learn more.

CooperVision®

Live Brightly.
*U.S. Study. Data on file. ©2012 CooperVision, Inc.




What do all these patients
have in common?

o Wearers looking , , ,
First-time wearers - Wearers with astigmatism
for better vision

: . WMP* |
e They need consistently
crisp, clear vision.

Bausch + Lomb PureVision®2 and PureVision2 For Astigmatism contact lenses are designed to give your patients consistently crisp, clear vision - even in low light.
Both reduce inherent and induced spherical aberration across the entire power range, andare designed for crisp, clear vision. Additionally, both feature significant
design enhancements for comfort and breathability. Plus, PureVision2 For Astigmatism lenses include our unique Auto Align Design™ for consistent on-eye
stability and fewer visual fluctuations.

Add it all up, and you've got a family of lenses that give your patients more of what they are looking for.

What wearers are saying about PureVision?2 lenses:

quse o
83Y% of first-time lens wearers say PureVision2 lenses are the ideal lens for them!'
87 % of astigmatic wearers rate their vision with PureVision2 For Astigmatism ;Al.ltcuuou.' BAUSCH4LOMB —
as good to excellent? g PureVision: Pdf@VlSiOV
y
84% of eye care professionals say PureVision2 provides crisp, clear vision® “:Oig

PureVision2 and PureVision2 For Astigmatism are indicated for daily wear only.

BAUSCH+LOMB

'Results from a 21-investigator, multi-site study of PureVision2 contact lenses. Aner 14 days of daily wear, subjects completed an online survey regarding lens performance. A total of 225 new-to-contact lens subjects completed the survey. Consumers rated the extent to which they agreed or
disagreed with performance attrib 6 point scale (1= strongly di =strongly agi

2Re 20-i lti-site cross- tudy of PureVision2 For Asti and PureVision Torlc\enses Atotal of 292 subjects completed the study. After 7 days of wear for bj online survey i formance. C ted performance
attributes using a 6- po\n(sca\eﬂ gly di d 6 = strongly jusinga -} , very good, good, fair, poor). At the final visit, investigators rated the extent to which they agreed or disagreed with perf ttributes also using a 6-poi I
3Results tudy of eye care pi ibed PureVision2 lenses. 201 online survey regarding lens performance and rated the extent to which they agreed or disagreed with performance attributes on a 6-point scale (1= strongly disagree

and 6=strongly agree).
©2012Bausch& Lomb | ®m fBausch & Lomb Incorporated orits affiliates. - PNS06461 HL5676 -1
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