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Exceptional all-day lens wear,
every day, for every eye
UNSURPASSED COMFORT
Clinically unsurpassed in overall comfort and rated superior to Dailies® AquaComfort Plus®
in beginning to end-of-day comfort

EXCELLENT SAFETY PROFILE1 ¶
Conﬁrmed in an unprecedented, year-long, observational study of 570 wearers—
no other lens has published this kind of safety data, including Dailies® AquaComfort Plus®

UV PROTECTION†
Blocks approximately 97% UVB & 82% UVA rays.‡ Dailies® AquaComfort Plus®
does not meet ANSI/ISO standards for UV blocking

1-DAY ACUVUE® MOIST® Brand Contact Lenses for ASTIGMATISM
SAME COMFORT, SAFETY, AND UV PROTECTION WITH ENHANCED STABILITY
— BLINK STABILIZED™ Design creates equal/opposite forces to limit
rotation and better stabilize vision
— Nearly 200 more parameters than Dailies® AquaComfort Plus® Toric Lenses||
REALIGNS WITH EVERY BLINK

Stabilization zones
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ANSI=American National Standards Institute; ISO=International Organization for Standardization.
ACUVUE® Brand Contact Lenses are indicated for vision correction. As with any contact lens, eye problems, including corneal ulcers, can develop. Some wearers may experience mild irritation,
itching or discomfort. Lenses should not be prescribed if patients have any eye infection, or experience eye discomfort, excessive tearing, vision changes, redness or other eye problems.
Consult the package insert for complete information. Complete information is also available from VISTAKON® Division of Johnson & Johnson Vision Care, Inc., by calling 1-800-843-2020 or by
visiting acuvueprofessional.com.
†
Helps protect against transmission of harmful UV radiation to the cornea and into the eye.
WARNING: UV-absorbing contact lenses are NOT substitutes for protective UV-absorbing eyewear such as UV-absorbing goggles or sunglasses, because they do not completely cover the eye
and surrounding area. You should continue to use UV-absorbing eyewear as directed. NOTE: Long-term exposure to UV radiation is one of the risk factors associated with cataracts. Exposure
is based on a number of factors such as environmental conditions (altitude, geography, cloud cover) and personal factors (extent and nature of outdoor activities). UV-blocking contact lenses
help provide protection against harmful UV radiation. However, clinical studies have not been done to demonstrate that wearing UV-blocking contact lenses reduces the risk of developing
cataracts or other eye disorders. Consult your eye care practitioner for more information.
‡
UV-blocking percentages are based on an average across the wavelength spectrum.
¶
This observational/surveillance registry relied on patient reports of symptomatic adverse events that led them to seek clinical care. These results should be considered in conjunction with other
clinical results on the safety and efﬁcacy of daily disposable etaﬁlcon A contact lenses, which also generally show low rates of such events. Although no symptomatic inﬁltrative events were
reported in this study, such events can occur with daily disposable lenses, including 1-DAY ACUVUE® MOIST®, as noted in the product labeling.
||
Based on Tyler’s Quarterly Soft Contact Lens Parameter Guide; June 2014.
1. Chalmers RL, Hickson-Curran SB, Keay LJ, Gleason W. Safety of hydrogel and silicone hydrogel daily disposables in a large post-market surveillance registry—the TEMPO registry.
Presented at: ARVO 2014 Annual Meeting: May 4-8, 2014; Orlando, FL.
The third party trademarks used herein are trademarks of their respective owners.
ACUVUE®, 1-DAY ACUVUE® MOIST®, BLINK STABILIZED™, and VISTAKON® are trademarks of Johnson & Johnson Vision Care, Inc.
© Johnson & Johnson Vision Care, Inc. 2014 ACU-A44519 November 2014
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IN THE NEWS
Optometry mourns the loss of Robert
J. Morrison, OD, a pioneer of soft contact lenses and “the eye doctor of the
rich and famous,” who died January 7
at the age of 90.

■

FEBRUARY 15, 2015

Calcium Deposits in
Drusen May Signal AMD
This advance could help clinicians diagnose AMD a
decade earlier. By John Murphy, Executive Editor
Image: Imre Lengyel, PhD

In the early 1960s, Dr. Morrison
became aware of the work by Czech
chemist Otto Wichterle on the hydrophilic polymer HEMA. He traveled to
the former Czechoslovakia to apply
this material in the development of a
soft contact lens. Dr. Morrison became
a co-patent holder in the Western
hemisphere for this technology. The
patent was sold to Bausch + Lomb,
which launched the original Soflens
in 1971. Dr. Morrison’s expertise in
contact lenses brought an international
clientele to his practice in Harrisburg,
Pa., from celebrities in Hollywood to
royal families throughout Europe—he
once received a Rolls Royce from
Queen Juliana of the Netherlands as
payment for his services. In 1993, Morrison launched Morr-Sight, a mobile
clinic for providing free eyewear to
deserving people around the world. In
1995, he founded eyeglass.com, an
online eyewear retailer.
University of Central Arkansas will
begin a feasibility study to assess the
possibility of a new school of optometry on its campus. A consulting group
will provide an analysis of the pros and
cons of developing a school of optometry at UCA. The study is scheduled to
be completed by May 31.
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T

iny calcium-based hydroxyapatite, commonly found
in bones and teeth, could
explain the origin of drusen, according to a new study published
in Proceedings of the National
Academy of Sciences. This not only
offers a possible explanation for
how age-related macular degeneration develops, but also opens up
new ways to diagnose and treat the
disease, the researchers say.
Through postmortem examination of 30 eyes from donors
between 43 and 96 years old, the
researchers used fluorescent dyes to
identify the tiny spheres, each just a
few microns across. The researchers believe that these calcium-based
spheres attract proteins and fats to
their surface, which build up over
years to form drusen.
“We found these miniscule
hollow spheres inside all of the
eyes and all the deposits that we
examined, from donors with and
without AMD,” explains study
leader Imre Lengyel, PhD, senior

Thousands of hydroxyapatite spheres
(in magenta), each just a few microns
across, are found in large drusen deposits within the eye.

research fellow at University
College of London’s Institute of
Ophthalmology. “Eyes with more
of these spheres contained more
drusen. The spheres appear long
before drusen become visible on
clinical examination.”
Whether these spheres are a
cause or a symptom of AMD is still
unclear, but their diagnostic value
is significant, the researchers say.
As drusen are hallmarks of AMD,
strategies to prevent buildup could
potentially stop AMD from developing altogether.
“The dyes that we used should
be compatible with existing diagnostic machines,” Dr. Lengyel says.
“If we could develop a safe way of
getting these dyes into the eye, we
could advance AMD diagnoses by
a decade or more and could follow
early progression more precisely.”
The researchers also found that
some of the spheres were coated
with amyloid beta, which is linked
to Alzheimer’s disease. If a technique were developed to identify
these spheres for AMD diagnosis,
they predict it could also aid early
diagnosis of Alzheimer’s.
Thompson RB, Reffatto V, Bundy JG, et al. Identification of
hydroxyapatite spherules provides new insight into subretinal
pigment epithelial deposit formation in the aging eye. Proc
Natl Acad Sci USA. 2015 Jan 20. [Epub ahead of print.]
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SYMPTOMATIC VITREOMACULAR
ADHESION (VMA)
SYMPTOMATIC VMA MAY LEAD TO VISUAL IMPAIRMENT FOR YOUR PATIENTS1-3

IDENTIFY
REFER

Recognize metamorphopsia as a key sign of symptomatic VMA
and utilize OCT scans to conﬁrm vitreomacular traction.

Because symptomatic VMA is a progressive condition that may lead
to a loss of vision, your partnering retina specialist can determine
if treatment is necessary.1-3

THE STEPS YOU TAKE TODAY MAY MAKE A DIFFERENCE
FOR YOUR PATIENTS TOMORROW

© 2014 ThromboGenics, Inc. All rights reserved. ThromboGenics, Inc., 101 Wood Avenue South, Suite 610, Iselin, NJ 08830 – USA. THROMBOGENICS and the THROMBOGENICS logo are trademarks or registered trademarks of
ThromboGenics NV. 10/14 OCRVMA0220

References: 1. Sonmez K, Capone A, Trese M, et al. Vitreomacular traction syndrome: impact of anatomical conﬁguration on anatomical and visual outcomes. Retina. 2008;28:1207-1214. 2. Hikichi T, Yoshida A,
Trempe CL. Course of vitreomacular traction syndrome. Am J Ophthalmol. 1995;119(1):55-56. 3. Stalmans P, Lescrauwaet B, Blot K. A retrospective cohort study in patients with diseases of the vitreomacular interface (ReCoVit).
Poster presented at: The Association for Research in Vision and Ophthalmology (ARVO) 2014 Annual Meeting; May 4-8, 2014; Orlando, Florida.
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News Review

Challenge to ACA Threatens
Children’s Access to Vision Coverage
By Richard Mark Kirkner, Contributing Writer

T

think tank promoting a conservaAnother potential fallout from
tive alternative to the act.
a ruling against the ACA: the
“The politics here are going to be revival of an argument in eye care
exceedingly volatile,” says Nicholas between vision plans and the AOA
Bagley, a University of Michigan
(and American Academy of Ophlaw professor who’s written frethalmology). These groups have
quently about the legal machinadiffered on how people should be
tions of the ACA.
able to purchase children’s vision
Dismantling
the law could
“Do more children have vision care due to
mean a “huge
mess” for vision
the exchanges? Probably so. The issue is
care coverage of
children in lowerwhether they’re utilizing it.”
to middle-income
families, says
Julian Roberts, executive direccoverage on the state and federal
tor of the National Association of
exchanges. Physicians’ groups preVision Care Plans (NAVCP).
vailed in getting language into the
ACA that limits the exchanges to
only sell vision plans that are bundled with health insurance, while
Optometry Office Gets ‘Drive-Thru’ Window
Vision Service Plan (VSP) and the
NAVCP sought to let the exchanges
sell vision coverage separately from
health insurance—so-called standalone vision plans.

he Affordable Care Act
(ACA) requires vision coverage for all children, but that
could change next month when the
Supreme Court hears arguments in
King v. Burwell, a case that challenges the legality of a key component of the law: tax credits to
people who purchase health insurance on the federal exchange.
A Supreme Court ruling against
the tax credits (expected by July 4)
could set off what the Rand Corporation called a “death spiral”
for the law. Major overhaul of the
ACA—if not outright repeal—
becomes all the more likely, according to Jeff Anderson, executive
director of the 2017 Project, a

ACA’s Impact on Eye Care

A driver pulled her SUV into the wrong lane, swerved to avoid oncoming traffic and collided with three parked vehicles—two of which belonged to employees of Vision Quest Eye
Clinic, in Hammond, Ind. The impact was so great that it launched one of those vehicles
through the front window of the office, says the practice’s owner Alexander Kouklakis, OD.
Fortunately, nobody was injured, according to another doctor at the practice, Megan
Mosely, OD, who managed to snap this picture of the damage.

6

As the second year of mandated
coverage begins, the impact the
ACA has had on optometric office
visits is still in question. No data
have quantified how many more
children gained vision coverage.
“Do more children have vision
care due to the exchanges? Probably so,” Mr. Roberts says. “The
issue is whether they’re utilizing it.”
AOA President-elect Steven A.
Loomis, OD, says early evidence
shows that they are. “Optometrists
Continued on page 8
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Children’s
Vision Access
Under Threat
(Continued from page 6)
will continue to see a boost from
the ACA’s pediatric benefit,” said
Dr. Loomis in an email. “Many
ODs have seen an uptick in pediatric patients.” How many depends
on how far along a state is with
ACA implementation, he noted.
Vision Council’s 2014 Economic
Situation Study, released last May,
reported the ACA “had not had
too much of an immediate impact”
on the optical industry, and its
long-term impact on the eyewear
industry was “in doubt.”
Back when the ACA was being
drafted, the vision carriers had
warned that bundling vision plans
with health insurance for children
would result in a lack of awareness about eye exams. Last year,
the AOA’s American Eye-Q Survey
found that two-thirds of people
surveyed did not know ACA covered children’s eye examinations.
Dr. Loomis pointed to two key
ACA components that should
drive more patients into optometrists’ offices: any-willing-provider
provisions, known as the Harkin
law, which prompted Ford Motor
Corporation to include optometry
in its coverage for medical eye
care; and incentives for accountable care organizations (ACOs,
which are provider panels that
coordinate care for selected groups
of Medicare patients) to seek out
optometrists to join their networks.
“The AOA views ACOs as a model
of care ODs should learn more
about,” Dr. Loomis said.
That is, if all those pieces of the
ACA survive the year.
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Show Patients How to
Use Glaucoma Drops

E

ducating glaucoma patients
about how to use their drops
is the only communication
factor that improves adherence—
yet such education occurs during
only 14% of visits, according to
a new study that video recorded
provider-patient interactions.
“Whether physicians educated
patients about how to administer
their drops during visits was associated significantly with both whether
patients took their drops on time
and whether they took the correct
number of doses each day,” wrote
the authors, whose article appeared
online in Ophthalmology. “This
suggests that providers should
consider taking the time to educate
patients about how to administer
their drops.”
Explaining how to administer
drops included statements such as:
telling patients to lean back their
head; suggesting they use a mirror;
giving them tips on how to get the
drop in the eye; and telling them

how long to wait between administering two different eye drops.
Patient education of any kind
about glaucoma occurred during
two-thirds of the visits, but was not
significantly associated with whether patients took their doses on time
during the 60-day period after the
visit. Also, educating glaucoma
patients about side effects, adherence or the purpose of the drops
didn’t significantly affect whether
patients took their doses on time
either.
Another significant finding:
African-American patients were
significantly less likely to take the
prescribed number of doses each
day. “This finding emphasizes the
importance of providers educating
black patients about … when to
take their glaucoma medications
each day and how many doses to
take each day,” the authors wrote. ■
Sleath B, Blalock SJ, Carpenter DM, et al. Ophthalmologist–patient communication, self-efficacy, and glaucoma
medication adherence. Ophthalmology. 2014 Dec 24. [Epub
ahead of print.]
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Exclusive Optical Shop Distribution
The New Non-Rx, 1st Step to Longer, Lusher,
Fuller Looking Lashes and Brows
#1 Recommended Among Eyecare Professionals

PROFESSIONAL COURTESY
PRICING OFFER :
provides you and your staff an opportunity
to try new Lash Advance at a very low price
(just $10 + S & H — 80% off the regular retail
price). Visit www.mediniche.com/
LAprofessionalpricing.html or call
MediNiche at 1-888-325-2395 for more details.

Introduced exclusively for eyecare
professionals, new LASH ADVANCE® is
a non-prescription cosmeceutical
developed in conjunction with a female
optometrist as a sensible start to
healthier lashes and brows. LASH
ADVANCE is suggested for use prior
to expensive prescription products.
• Natural; no drugs or known sensitizers.
• Contains PeptiPlex®, advanced peptide complex,
supports the growth cycle of lashes and brows.
• Unlike other lash products, not sold at major
drug and food retailers.

INTRODUCTORY PURCHASE
OFFER :

• Easy application; will not run, clear
gel absorbs with no residue.

buy a dozen (12) packages of Lash
Advance at the regular wholesale price of
$24/package and receive a 25% discount,
two (2) free packages, free shipping,
a free counter display, customer/staff
materials and more. Visit www.mediniche.
com/lashadvanceoffer.html or call
MediNiche at 1-888-325-2395 for more
details.

• Reasonably priced; affordable.
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of dry eye symptoms
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Letters to the Editor

A Surgeon Asks: Who’s the Boss?

(

I am a 65-year-old ophthalmologist, recently retired
from 35+ years of cataract surgery. Somewhere along
the way, I began to receive Review of Optometry and
have actually found it quite enjoyable to read.
In the article, “Successful Comanagement of Ocular
Surgery Patients” (December 2014), Paul Karpecki,
OD, appropriately urges his colleagues to be active
participants in the patient’s surgical journey. Yet, he
then states: “our influence goes much further than anyone else’s and has more of an impact in the patient’s
success than the surgery center or the surgeon.”
Really? Surely Dr. Karpecki cannot believe, and
teach others to believe, that the surgical referrer is a
more powerful determinant of cataract surgery outcome than the surgeon!
Regarding ocular surgery, I would like to request a
different mindset from current optometric academia;
namely, that surgery is not just another tool to be delegated or ordered, as if all the nuances and demands of
a surgical experience were the equivalent of having an
associate or a tech do an IOP check.

Sight Gags

By Scott Lee, OD

)

“It was the influence of the comanaging optometrist
that made the difference and trumped anything that
the surgeon or I could have said.”
After 40+ years seeing patients, I believe—even
though at times it won’t seem trendy nor good business—that patient advocacy is a successful decisionmaking common denominator that creates unity of
purpose among the professions. Also, we should say
“thank you” no less than three times a day.
—J.R. McCue, MD, Bastrop, La.
Dr. Karpecki responds:
First, thank you for taking the time to share your
perspective. While I have worked in ophthalmology
practices my entire career, I am an optometrist who
sees referrals from optometric colleagues daily.
The phrase you cite is a little out of context, but the
concept is simply this: In cases where I see a patient referred to our clinic for cataract surgery, the optometrist
who has seen this patient for the last 20 to 30 years
holds more influence than I (the optometrist at the
secondary care center) or even the surgeon does over
that patient’s decisions about cataract surgery. That’s
simply because the referring doctor has been trusted
more in the last two to three decades than a patient
will trust me during my 10- to 15-minute portion of
the examination at the secondary/tertiary-care center
or surgery center.
For example, if I bring up the subject of a premium
IOL to a patient who has never heard of the concept,
and then I mention the premium charge, one thing
goes through the patient’s mind: “If it’s such a good
option, why didn’t my eye doctor mention it?” In my
experience, fewer than half of these patients will proceed with a premium IOL.
But when a referring or comanaging optometrist first
mentions that premium IOL options will be discussed
at the surgical center and the patient seems like a good
candidate, it tends to be an easy conversion. In this
case, nearly 90% opt for the premium IOL option.
Keep in mind that in both cases, the premium IOL is
in the patient’s best interest. It was the influence of the
referring/comanaging optometrist that made the difference and truthfully trumped anything that either the
surgeon or I could have said.
Thus, it’s incumbent upon all of us to stay educated
about the latest cataract surgery technologies and
IOLs, and to discuss them with patients so they can be
guided to the most appropriate option available. That’s
not to diminish the surgeon’s expertise—just allow it to
be put to use for the patient’s sake. We are indeed all
working toward that common goal. ■
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nnovation can be hard to notice
sometimes, even when it’s staring you right in the face. “There
is no reason anyone would want
a computer in their home,” Ken
Olsen, founder of Digital Equipment
Corp., said in 1977, just as the PC
revolution was beginning. Similar
bad calls have been made whenever
something new challenged the existing way of things—radio, TV, the
Internet, you name it. In 1962 an
executive at Decca Records rejected
an audition tape from a new band
called The Beatles. He even went
so far as to say that they “have no
future in show business.” Whoops.
In business circles, people talk
about the “innovator’s dilemma,”
referencing a book of the same name
that describes how companies are
prone to miss or dismiss the impact
of ground-breaking new technology
or ideas. The concept is that companies can be so focused on their
current model of serving customers
that they fail to see how people’s
needs might change in response to
innovation. In other words they suffer from, “If it ain’t broke, don’t fix
it” disease. The company’s dilemma,
then: abandon a successful business
model in favor of a leap of faith into
the unknown, or stick with what
they know… and risk being overtaken by more nimble competitors.
Is there an innovator’s dilemma
in health and science too? Less so
than in other circles, as this is such
a data-driven field, but it’s true
that old ways of providing care are
sometimes hard to give up. When
ophthalmologist Charles Kelman
invented phaco, it wasn’t welcomed

as a safer alternative to intracapsular
cataract extraction; rather, it was dismissed as “ridiculous” by the establishment and called malpractice.
By the way, Dr. Kelman got the
idea for phaco while having his
teeth cleaned at the dentist—the
ultrasound probe triggered a flash
of insight—proving that innovative
ideas can arise anywhere, any time.

You Say You Want a Revolution
This month we shine the spotlight
on several frontiers of innovation in
eye care. Some are applicable right
now, like the many new technologies
that are improving dry eye diagnosis
and therapy (see page 54), while
others are more about new ways
of thinking, like glaucoma’s link to
the central nervous system (page
32). The notion that glaucoma may
be governed by the same processes
as Alzheimer’s and Parkinson’s is
indeed a radical idea that opens
up new avenues to explore. Some
are high-profile sci-fi concepts like
Google’s “smart” contact lens (page
46) or the notion that an eye drop
might be able to treat a posterior
segment disease (page 40). Others
are more workaday and unglamorous, but perhaps a bit more practical. Either way, you’ll find plenty of
great ideas this month from people
who are challenging the status quo.
It’s hard to question tried-andtrue ways of treating your patients,
and in fact standard of care tends
to favor protocols with a long track
record of success. But keep your
ear to the ground for the “next big
thing.” It could be here before you
know it. Perhaps it already is. ■
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Chair Side

Knowledge from the Nail Salon
The customer is always right—especially when it’s Mom. So, if you want to raise your
Yelp score, get in touch with your feminine side. By Montgomery Vickers, OD

S

o, I was just minding my own
business while having a manicure and pedicure… when a
cheery, little teenage girl said to me,
“My dad would NEVER do that!”
I smiled and responded that any
guy who wants girls to like him had
better get in touch with his feminine side.
There’s an old saying: “If
Mama’s happy, everyone’s happy!”
In optometry, we know this to be
true, and for those of us who don’t
have the advantage of being female,
we’d better get in touch with our
feminine side if we expect any family to stay with us for more than
one measly examination. Guys
don’t want the responsibility of
choosing doctors. Even guys who
are doctors don’t want that responsibility. We’d rather spend our valuable time performing important
tasks like checking air pressure in
tires—which, by the way, is hell on
your nails.
Moms are the medical decision
makers, so they deserve most of our
attention. If you don’t believe me,
try this experiment: If your 25-yearold male contact lens patient misses
his yearly exam, call his Dad and
tattle. You’ll never see the patient
again. Instead, call Mom. The kid
will be at the door when you get
there tomorrow morning.
Oh, I know—calling Mom about
her adult son’s tardiness is probably
some kind of a HIPAA violation,
right? I’m willing to face the Federales as long as the Mom is there
to defend me. Even the Feds fade
when Mama’s not happy.

Oddly, I hear that sometimes
female patients don’t give female
doctors the respect they deserve,
and even sometimes assume the
doctor is the assistant. Part of that
is just innocent ignorance or maybe
even unwarranted prejudice. Like
the man said, you can’t fix stupid.
But those moments are, I believe,
becoming rarer each year as highly
qualified women enter the medical
field and take great care of patients
while we old buzzards still spend
half the exam chatting about a trophy fish or that amazing putt three
years ago. Women listen to the
patients. Guys listen to themselves.
So, fellas, it’s time for a change. I
know you hate to change. (So do I.)
But here are a few tips to get you in
touch with your very own feminine
side while not losing what little testosterone you have left.
1. Listen. If you just can’t listen,
then keep your comments to things
like “I see” or “OK” or “Hmm,
wow.” The Moms in charge will
think you are listening.
2. Compliment. You heard me.
Say something nice like, “Now
that’s what I call a nose ring!”
Women compliment other
women. You
should try it,
bud.

3. Speak “easy.” Ask them to
choose the lens that makes them
“see easier” not “better.” Men
think in terms of “Which is better, one or two?” because we are
too goofy to pay attention to all
the lovely shades of grey that lie
between. Use “easier.” Mom will
know just what you mean.
4. Sell the truth. We all know
the right frame is like an instant
facelift, and costs a lot less money.
This is the time it pays to be honest—be excited and tell them that
your assistant will be able to find
the frame that makes their eyes and
whole face look younger… Done!
Sold! Even old men want that!
After work, go get a manicure
and pedicure. They’ll never see
your feet, but trust me—your little
piggies will be in hog heaven. And
your hands? Your hands look like
crap! Deal with them and watch
your practice grow! ■
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Urgent Care

Quickly Douse Chemical Burns
Copious eye washing is the necessary first step in combating chemical splashes.
By Richard Mangan, OD

Types of Chemical Burns
An ocular chemical burn is considered a true ocular emergency.
Whether by gas, liquid or solid,
an acid or alkaline base can cause
irreversible damage to the eye and
adnexa if urgent action is not taken.
Alkali agents (pH of 10 or
greater) such as ammonia (found
in cleaning agents, fertilizers and
refrigerants), lye (drain and oven
cleaners, air bags), magnesium
hydroxide (in firework sparklers,
flares) and lime (in plaster, mortar,

cement, white wash) are lipophilic
and penetrate the corneal stroma
through saponification of fatty acids
in cellular membranes. Once stromal tissue is damaged, proteolytic
enzymes are released that furthers
tissue damage, also known as liquefactive necrosis.
Acid-based agents (pH of 4 or
less) such as sulfuric acid (in car
batteries), acetic acid (vinegar) and
hydrochloric acid (swimming pool
cleaners) are generally considered
less harmful than alkali substances.
Acids usually bind with tissue
proteins, causing coagulation and
stopping further penetration. One
exception is hydrofluoric acid (found
in refrigerants, fluorescent bulbs,
glass polishing and mineral refining)
where the fluoride ion can rapidly
penetrate corneal tissue and cause
severe, sight-threatening damage.

Irrigation
Certain substances can rapidly penetrate into the eye and cause irreversible intraocular damage in as little
as five minutes. The first and most
important step in management of an
acute ocular chemical splash injury
is copious irrigation. This, ideally,
should begin wherever the injury
took place. At home, the patient can
perform this irrigation in the shower
or using an outdoor hose, or at the

Photo: Bradley Sutton, OD

A

long-standing patient is
on the phone with your
receptionist. She’s in a panic
because her husband accidently got
splashed in the eye with a chemical he uses for fertilizing his crops.
He’s in severe pain and can barely
open his eye. He’s currently in the
shower with the water running over
his eyes and face. She’s sure you and
your staff will help her through this
crisis. You hear your receptionist
tell her to bring him into the office
immediately.
Is this really the right suggestion?
What response can she recommend
they take before leaving? Should she
ask any other questions? What can
you do to prepare for this patient?
In other words, are you and your
staff prepared for such a phone call?

This slit lamp image shows a patient who
splashed bleach in her eye while cleaning.

workplace using a sink or designated eye wash station.
If irrigation begins immediately
after the splash occurs, pH levels
often normalize within 30 minutes
of continuous irrigation (about one
to three liters).
If delayed, irrigating volumes can
sometimes exceed 20 liters before
reaching physiologic pH levels. This
is largely due to chemical deposition
in ocular tissue that becomes more
recalcitrant to irrigation. When
triaging the patient over the phone,
ask about the timing and severity of
the burn.
Irrigation in the office or emergency room can be performed with
either a Morgan lens or a standard
nasal cannula that is positioned and
sometimes taped to the bridge of
the nose, to provide a similar steady
flow to both eyes.

Table 1. Roper-Hall Classification Method for Ocular Chemical Burns
Grade
Prognosis
Cornea
Conjunctiva / Limbus
I........................................Good ...................................... Corneal epithelial damage .................................................................No limbal ischemia
II .......................................Good ...................................... Corneal haze, iris details visible ........................................................<1/3 limbal ischemia
III ......................................Guarded ................................. Total epithelial loss, stromal haze, iris details obscured ....................1/3 to 1/2 limbal ischemia
IV......................................Poor ....................................... Cornea opaque, iris and pupil obscured ............................................>1/2 limbal ischemia
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for increased bleeding time. Ocularly applied nonsteroidal antiinflammatory drugs may cause increased bleeding of ocular tissues
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• Delayed Healing – Topical nonsteroidal anti-inflammatory drugs
(NSAIDs) including ILEVRO® Suspension may slow or delay healing.
Concomitant use of topical NSAIDs and topical steroids may increase
the potential for healing problems.
• Corneal Effects – Use of topical NSAIDs may result in keratitis.
In some patients, continued use of topical NSAIDs may result in
epithelial breakdown, corneal thinning, corneal erosion, corneal
ulceration or corneal perforation. These events may be sight
threatening. Patients with evidence of corneal epithelial
breakdown should immediately discontinue use.

Patients with complicated ocular surgeries, corneal denervation,
corneal epithelial defects, diabetes mellitus, ocular surface
diseases (e.g., dry eye syndrome), rheumatoid arthritis, or repeat
ocular surgeries within a short period of time may be at increased
risk for corneal adverse events which may become sight threatening.
Topical NSAIDs should be used with caution in these patients.
Use more than 1 day prior to surgery or use beyond 14 days
post-surgery may increase patient risk and severity of corneal
adverse events.
• Contact Lens Wear – ILEVRO® Suspension should not be
administered while using contact lenses.
Adverse Reactions
The most frequently reported ocular adverse reactions following
cataract surgery occurring in approximately 5 to 10% of patients
were capsular opacity, decreased visual acuity, foreign body sensation,
increased intraocular pressure, and sticky sensation.
For additional information about ILEVRO® Suspension, please refer
to the brief summary of prescribing information on adjacent page.
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USE IN SPECIFIC POPULATIONS
Pregnancy
Teratogenic Effects.
Pregnancy Category C: Reproduction studies performed with
nepafenac in rabbits and rats at oral doses up to 10 mg/kg/day have
revealed no evidence of teratogenicity due to nepafenac, despite
the induction of maternal toxicity. At this dose, the animal plasma
exposure to nepafenac and amfenac was approximately 70 and 630
times human plasma exposure at the recommended human topical
ophthalmic dose for rats and 20 and 180 times human plasma
exposure for rabbits, respectively. In rats, maternally toxic doses ≥10
mg/kg were associated with dystocia, increased postimplantation
loss, reduced fetal weights and growth, and reduced fetal survival.
BRIEF SUMMARY OF PRESCRIBING INFORMATION
INDICATIONS AND USAGE
ILEVRO® Suspension is indicated for the treatment of pain and
inflammation associated with cataract surgery.
DOSAGE AND ADMINISTRATION
Recommended Dosing
One drop of ILEVRO® Suspension should be applied to the affected
eye one-time-daily beginning 1 day prior to cataract surgery,
continued on the day of surgery and through the first 2 weeks of the
postoperative period. An additional drop should be administered 30
to 120 minutes prior to surgery.
Use with Other Topical Ophthalmic Medications
ILEVRO® Suspension may be administered in conjunction with other
topical ophthalmic medications such as beta-blockers, carbonic
anhydrase inhibitors, alpha-agonists, cycloplegics, and mydriatics.
If more than one topical ophthalmic medication is being used, the
medicines must be administered at least 5 minutes apart.
CONTRAINDICATIONS
ILEVRO® Suspension is contraindicated in patients with previously
demonstrated hypersensitivity to any of the ingredients in the
formula or to other NSAIDs.
WARNINGS AND PRECAUTIONS
Increased Bleeding Time
With some nonsteroidal anti-inflammatory drugs including ILEVRO®
Suspension, there exists the potential for increased bleeding time
due to interference with thrombocyte aggregation. There have been
reports that ocularly applied nonsteroidal anti-inflammatory drugs
may cause increased bleeding of ocular tissues (including hyphemas)
in conjunction with ocular surgery. It is recommended that ILEVRO®
Suspension be used with caution in patients with known bleeding
tendencies or who are receiving other medications which may
prolong bleeding time.
Delayed Healing
Topical nonsteroidal anti-inflammatory drugs (NSAIDs) including
ILEVRO® Suspension, may slow or delay healing. Topical
corticosteroids are also known to slow or delay healing. Concomitant
use of topical NSAIDs and topical steroids may increase the potential
for healing problems.
Corneal Effects
Use of topical NSAIDs may result in keratitis. In some susceptible
patients, continued use of topical NSAIDs may result in epithelial
breakdown, corneal thinning, corneal erosion, corneal ulceration or
corneal perforation. These events may be sight threatening. Patients
with evidence of corneal epithelial breakdown should immediately
discontinue use of topical NSAIDs including ILEVRO® Suspension
and should be closely monitored for corneal health. Postmarketing
experience with topical NSAIDs suggests that patients with
complicated ocular surgeries, corneal denervation, corneal epithelial
defects, diabetes mellitus, ocular surface diseases (e.g., dry eye
syndrome), rheumatoid arthritis, or repeat ocular surgeries within
a short period of time may be at increased risk for corneal adverse
events which may become sight threatening. Topical NSAIDs should
be used with caution in these patients.
Postmarketing experience with topical NSAIDs also suggests that use
more than 1 day prior to surgery or use beyond 14 days post surgery
may increase patient risk and severity of corneal adverse events.
Contact Lens Wear
ILEVRO® Suspension should not be administered while using contact
lenses.
ADVERSE REACTIONS
Because clinical studies are conducted under widely varying
conditions, adverse reaction rates observed in the clinical studies of
a drug cannot be directly compared to the rates in the clinical studies
of another drug and may not reflect the rates observed in practice.

Nepafenac has been shown to cross the placental barrier in rats.
There are no adequate and well-controlled studies in pregnant
women. Because animal reproduction studies are not always
predictive of human response, ILEVRO® Suspension should be used
during pregnancy only if the potential benefit justifies the potential
risk to the fetus.
Non-teratogenic Effects.
Because of the known effects of prostaglandin biosynthesis inhibiting
drugs on the fetal cardiovascular system (closure of the ductus
arteriosus), the use of ILEVRO® Suspension during late pregnancy
should be avoided.
Nursing Mothers
ILEVRO® Suspension is excreted in the milk of lactating rats. It is not
known whether this drug is excreted in human milk. Because many
drugs are excreted in human milk, caution should be exercised when
ILEVRO® Suspension is administered to a nursing woman.
Pediatric Use
The safety and effectiveness of ILEVRO® Suspension in pediatric
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Ocular Adverse Reactions
The most frequently reported ocular adverse reactions following
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Other ocular adverse reactions occurring at an incidence of
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ocular pain, ocular pruritus, photophobia, tearing and vitreous
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Some of these events may be the consequence of the cataract
surgical procedure.
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Urgent Care
Table 2. Treatment Considerations for Chemical Burns
Grade I

Prednisolone acetate 1% QID
Topical antbiotic ung (e.g., erythromycin) QHS to QID
Preservative-free artificial tears PRN
Consider cycloplegic for pain PRN

Grade II

Topical antbiotic (e.g., fluoroquinolone) QID
Prednisolone acetate 1% Q1H while awake with rapid taper between days 10-14
Long-acting cycloplegic (i.e., atropine 1%)
Oral pain medication PRN
Oral doxycycline to reduce risk of corneal melting through MMP inhibition
Oral vitamin C (1,000mg to 2,000mg) QID
Sodium ascorbate drops (10%) Q1H while awake
Preservative-free artificial tears PRN
Debridement of necrotic tissue, using tissue adhesive as needed

Grade III

Same as Grade II
Amniotic membrane application (e.g., Prokera)—best if used during the first two
weeks of injury

Grade IV

Same as Grades II & III
For significant necrosis, a tenonplasty can help re-establish limbal vascularity
Stem cell transplantation
Penetrating keratoplasty
Keratoprosthesis

Evaluating Severity
Once the ocular surface pH is stable, perform a thorough case history
and ocular examination to ascertain
the extent and depth of injury. The
most common symptoms are severe
pain, photophobia, epiphora, blepharospasm and reduced vision. Slitlamp exam should focus not only
on the cornea, limbus and conjunctiva but external adnexa as well.
IOP readings are important too,
as alkaline chemical burns may
cause immediate, near-immediate
or delayed rises in IOP.
While no “cookie-cutter”
approach to managing acute ocular
chemical burns exists, more than
one classification scheme is available to assist in formulating a prognosis and secondary treatment plan.
One such scheme is the Roper-Hall
classification method (Table 1).

Treatment Goals
The goal of treatment is to promote
reepithelialization, while controlling inflammation and minimizing
the adverse sequelae that often follow a chemical injury. Acute phase

treatment often includes a broadspectrum antibiotic, cycloplegic and
anti-glaucoma therapy. Other treatment considerations are included in
Table 2.
If an eye shows elevated IOP,
aqueous suppression is the first
choice. Oral therapy is preferable,
barring any contraindications, until
reepithelialization occurs. For some
chemical burns, reepithelialization

may take 10 to 14 days. If it doesn’t
occur within 21 days, the risk of
permanent vision loss is significant.
Consult a corneal specialist early in
the management process so that the
patient can undergo timely surgical
treatment, should medical management prove insufficient.

Time is of the Essence
An ocular chemical burn can be
devastating to the eye and to vision.
Time is of the essence for this ocular
emergency. Establish a practicewide ocular injury protocol that
includes chemical splashes to the
eye. Telephone triage is vital in these
cases, so make sure staff is properly
trained on how to handle such calls.
By doing so, you may make a tremendous difference in the lives of
one or more of your patients. ■
1. Tuft SJ, Shortt AJ. Surgical rehabilitation following severe
ocular burns. Eye (Lond.) 2009;23:1966–71.
2. Kuckelkorn R, Makropoulos W, Kottek A, Reim M. Retrospective study of severe alkali burns of the eyes. Klin Monbl
Augenheilkd. 1993;203:397–402.
3. Fish R, Davidson RS. Management of ocular thermal and
chemical injuries, including amniotic membrane therapy. Curr
Opin Ophthalmol 2010, Jul;21(4):317–21
4. Herr RD, White GL, Bernhisel K, et al. Clinical comparison of
ocular irrigation fluids following chemical injury. Am J Emerg
Med 1991;9:228–31.
5. Cavanagh, HD. Contact Lenses in the Industrial Workplace:
Are They Safe? The CLAO Journal, 1992, Jan:18(1):11.

10 Telephone Triage Tips for Chemical Splashes and Burns
1. Upon hearing of a chemical splash injury, make sure that the preliminary irrigation process begins
on site before the patient seeks care.
2. If the chemical splash occurred outside of the workplace, remind the caller that the shower or an
outdoor hose is an adequate option.
3. Attempt to determine time lapse between burn event and when irrigation started.
4. Attempt to determine the type of chemical that entered the eye(s).
5. Attempt to determine if the patient is wearing contact lenses. Irrigation should not stop in an effort
to remove contact lenses.
6. Irrigation should take place for a minimum of 20 to 30 minutes before the patient is brought to the
office or emergency room.
7. When the patient is ready to make the trip to the ER or office, remind them to bring the container
that held the offending chemical. Important information may be obtained from the labeling.
8. If the injury occurred in the workplace, ask the patient to bring the MSDS (material safety data
sheet) if available.
9. If the injury occurred where there is no or limited access to water for irrigation, refer them to the
nearest emergency room or your office, whichever is closer.
10. Assist with dispatching emergency services as needed.
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Focus on Refraction

The Case of the Blinking Girl
Could this child’s chronic blinking be due to a visual problem? If so, how would you
help her? By Marc B. Taub, OD, MS, and Paul Harris, OD
This is the first installment of a
bimonthly column dedicated to
topics in refraction and binocular
vision. We’ll bring you actual cases
that we’ve seen and explain how
we handled them, and we’ll also
answer case-based questions from
readers. We’re thrilled to cover
optometry’s stock-in-trade, and
hope that it generates thought and
perhaps even a little controversy.
Please send any feedback or ideas
for future columns to Marc Taub,
OD, MS, at mtaub@sco.edu.

I

(Marc) was hosting my son’s
eighth birthday party at my
house and, amid the chaos, I
noticed that one of the girls was
blinking excessively. It didn’t seem
to matter much what she was looking at, distance or near, but she was
literally blinking every few seconds.
Not only was she blinking unusually often, but she was also blinking
fairly hard, and seemed bothered
when she had to do so.
As the party wound down, I
questioned her mother, who said
the girl’s excessive blinking had
been going on for the past two
months. She was doing well in
school and had no trouble with
reading or copying from the board.
Her mother also revealed that her
daughter had started medication
for attention deficit hyperactivity disorder (ADHD) four months
prior.
When I suggested the girl have
an eye exam, the mother stated her
daughter needed to see a local pediatric ophthalmologist first due to a

Our young, blinking patient showed a reduced near point of convergence.

family obligation. I explained the
differences in approach, and asked
her to let me know the outcome of
that examination. I told the mother
that the examination would not
likely produce an explanation for
the blinking, as ophthalmologists
do not routinely test beyond sightrelated issues.

Diagnostic Data
After the pediatric ophthalmologist’s examination showed that the
child did not need glasses and that
she did not have a visual acuitybased issue, she came into our
clinic for a second examination
with a focus on binocular vision
and accommodation.
Her history included the Quality
of Life Symptoms checklist, which
we use to gauge the impact of the
potential visual issue. She scored

a four; a score of 20 or greater is
considered a red flag. While her
score didn’t correlate with the
subsequent examination data, it
was not surprising—whatever was
occurring wasn’t affecting her academically or causing an inordinate
amount of symptoms. As this was
only one piece of the examination
puzzle, I pressed on.
Her visual acuity was 20/20
OD and OS at distance and near.
Stereopsis, which is a great way to
assess fine binocular functioning,
was 25 seconds of arc. Cover test
was orthophoric at distance and
6 prism diopters of exophoria at
near. Extraocular muscle testing
revealed head movement in right
and left gazes, and heavy blinking
when crossing the midline.
The near point of convergence
(NPC) broke at 40cm three times
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Focus on Refraction

With lenses in place, her near point of convergence improved—and the frequent
blinking soon stopped. Most likely, the blinking was essentially a symptom of a
pseudo-convergence insufficiency.

and her accommodative amplitudes
were 6.00D OD and OS. Distance
retinoscopy was -0.50 OD and
-0.25 OS, and near retinoscopy
by monocular estimated method
(MEM) was +1.00 OU.

Diagnosis and Management
Based on her normal visual acuity,
low minus on dry retinoscopy, and
lag on MEM, we decided to trial
frame +0.75D OU. Besides witnessing an immediate positive subjective
response, the following testing was
performed with the trial frame in
place:
• Phoria: orthophoria @ distance,
4 exophoria @ near
• NPC: 8cm break/18cm recovery
The subjective difference and the
improvement in the NPC and near
phoria with the low plus prescription lead to a diagnosis of pseudoconvergence insufficiency. What
differentiates this condition from
true convergence insufficiency is
the improvement in the NPC and
reduced exophoria at near with the
plus lenses.

At the two-month follow-up,
both the mother and child reported
that she complied with the use of
the glasses and that the blinking
stopped within days of wearing
them. Her visual acuity remained
excellent at 20/20 OD and OS at
distance and near both with and
without the glasses on. Stereopsis
was 20 seconds of arc. Cover test
was orthophoria at distance and 4
exophoria at near. NPC was “to
the nose” three times.
Since that first visit, we’ve seen
her several times. The blinking has
dissipated and not returned. She is
still wearing the glasses for school
and homework. We’ll evaluate her
need for the glasses on a yearly
basis with a full eye examination,
including binocular vision and
accommodative testing.

The blinking was essentially a
symptom of the pseudo-converWhen looking at this case, we see
gence insufficiency; she was appara girl in visual distress, which was
ently attempting to clear the image
alleviated with low plus lenses. The
as the planes of accommodation
key to this case was performing a
and vergence were constantly shiftbasic evaluation of near functions
ing. Also, the patient had recently
started medication for ADHD. Both both with and without the tentative
prescription in place. We found an
ADHD and some of the medicaimmediate response on the cover
tions used to treat it are known to
test and more so with the NPC.
cause visual disturbances related
Without these data points, we
to visual acuity, accommodation
would not have been able to offer
and vergence; however, it’s unclear
the proper treatment. ■
if the medication played a part in
these findings.1,2
We decided on a
full-time prescription of
Clinical Pearl
If you suspect your patient has convergence insufficiency,
+0.75D and scheduled
with low plus in place, retest the near point of converthe patient return in five
gence, cover test and stereopsis again. If there is a posito six weeks to assess
tive change (improved NPC, reduced exophoria on cover
the impact.
test and/or improved stereopsis), consider prescribing the
You may ask: Why
lenses; the patient may actually have a pseudo-converprescribe full-time and
gence insufficiency.
not near only? We’ve
found it a hassle for the
patient to constantly be taking the
1. Grönlund MA, Aring E, Landgren M, Hellström A. Visual
function and ocular features in children and adolescents with
glasses on and off, so we solve this
attention deficit hyperactivity disorder, with and without treatissue by leaving them on. Also, this
ment with stimulants. Eye (Lond). 2007 Apr;21(4):494-502.
2. Concerta prescribing information. Janssen Pharmaceupatient and her mother wanted no
ticals, Inc. Dec 2013. Available at: www.concerta.net/adult/
part of a bifocal.
prescribing-information.html.
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Clinical Quandaries

When Iris Eyes Aren’t Smiling
Cosmetic iris implants aren’t approved in the United States. But that doesn’t mean
you won’t see them in your chair. Edited by Paul C. Ajamian, OD
My patient said she heard about
iris implants to change her eye
color. Have you seen a patient who
has had them, and are there any complications?

Q

For quite some time, people
have been seeking ways to
change their eye color. The most
common method is through colored
contact lenses. Yet, some people
have sought more permanent solutions.
“Currently, there is no way
approved by the FDA to permanently change the color of the iris,”
says corneal surgeon Rishi Parikh,
MD, of Omni Eye Services, in
Atlanta. “However, other countries
offer a cosmetic, implantable iris
prosthesis that can change the perceived color of the eyes.” So, some
patients will get on a plane to have
this done.
These silicone prosthetic devices
are inserted into the anterior chamber of the eye and essentially sit
on the iris. “Unfortunately, the
implants are not secured in any
way, so they can ‘bounce’ around
and cause multiple complications,”
Dr. Parikh says.
Potential complications include
endothelial cell loss and subsequent
corneal edema, elevated intraocular
pressure from damage to the trabecular meshwork and angle structures leading to glaucoma, chronic
anterior chamber inflammation,
anterior and posterior synechia,
cataract formation, and decreased
visual acuity.1
Because of these significant dangers, our professional organizations

A

Iris implants, which are not approved
by the FDA, can cause corneal edema,
decreased visual acuity, cataracts and
anterior and posterior synechiae—just to
name a few complications.

strongly discourage implantation of
these devices, and doctors should
recommend immediate removal if
they have already been implanted in
a patient, Dr. Parikh says.2
He has seen these problems in his
own practice. Currently, Dr. Parikh
is managing a 48-year-old female
patient who presented with gradual
decrease in vision in both eyes over
the last several years. The patient
lives in the United States, but after
finding no American surgeon who
would do the procedure, she flew
to Istanbul in 2011 to have the iris
prostheses implanted.
When Dr. Parikh first evaluated
the patient, her vision was 20/400
in both eyes. She had severe corneal
edema with bullae on both corneas.
Both eyes showed multiple areas of
peripheral anterior synechia. The
iris implants were visible, though
somewhat obscuring both pupils.
Severe posterior synchiae caused
both pupils to be fixed. Dense, 3 to

4+ nuclear sclerotic cataracts were
visible in both eyes. Endothelial
cell counts were greatly reduced
and pachymetries were elevated,
although her intraocular pressures
were within normal limits.
“I attempted iris prosthesis
removal, posterior synechialysis
and cataract extraction in the right
eye, which was successful,” Dr.
Parikh says. “However, it has now
been two weeks since the surgery
and her cornea remains extremely
edematous. If it does not resolve—
and at this point I don’t expect it
to—I’ll likely have to do a DSAEK
[Descemet’s stripping automated
endothelial keratoplasty] corneal
transplant on this eye. If this ends
up being successful, I’ll assume her
left eye will behave similarly, so
I’ll likely do a combined cataract
extraction and DSAEK corneal
transplant on the left eye.”
After all these surgeries, he hopes
to restore her vision to 20/30 in
both eyes.
“It’s a great example of an
unnecessary cosmetic procedure
severely debilitating a patient and
producing a great burden on the
medical health care system to
repair the damage,” Dr. Parikh
says. “And she’s lucky it can be
repaired—there are many people
who may have permanent vision
loss.” ■
1. Hoguet A, Ritterband D, Koplin R, et al. Serious ocular
complications of cosmetic iris implants in 14 eyes. J Cataract
Refract Surg. 2012 Mar;38(3):387-93.
2. AAO.org website. Press release: American Academy of
Ophthalmology Issues Warning About Iris Implant Surgery to
Change Eye Color. Oct 31, 2014, Available at: www.aao.org/
newsroom/release/iris-implant-surgery-warning.cfm.
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Does

Glaucoma

Begin in the Brain?
Research links the disease to several neurodegenerative conditions, including
Alzheimer’s. Should our glaucoma evaluation go beyond the optic nerve?
By Andrew Rixon, OD, and Andrew Gurwood, OD
s glaucoma primarily a disease
of the eye—or of the brain?
We know glaucoma results in
a progressive optic neuropathy,
leading to loss of visual function.1
But is it really a neurodegenerative
disorder akin to Alzheimer’s or Parkinson’s disease?
Some research has suggested
an overlap or a link, or even that
such diseases stem from the same
source. Indeed, glaucoma’s status as
a neurodegenerative disorder may
place it alongside these devastating
conditions. The silver lining is that
their shared features may result in
an inclusive screening protocol that
extends beyond examination of the
optic nerve.
Of course, the biological basis
of glaucoma has many contributing factors, some of which are still
poorly or incompletely understood.2
However, newer research indicates
that glaucoma may originate in
the brain. Studies on glaucoma-

I

A severe end-stage glaucoma patient shows minimal residual visual field patency.
Recent research by Sponsel et al. theorizes that late patency is under CNS control. 8

induced mice have shown a type of
distal dieback of retinal ganglion
cell (RGC) axons that begins as
far back as the superior colliculus
in the mid-brain.3-6 This dieback is
preceded by damaged axoplasmic
transport that progresses distally
to proximal to the optic nerve,

implying a direct link to the central
nervous system (CNS).3-6 This is
but one scrap of evidence that glaucoma may be more of a brain disorder than an ocular disease.
In this article, we’ll discuss the
available research, and how it may
change the way that we evaluate
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glaucoma—and perhaps compel
us to identify neurodegenerative
disorders further along the visual
pathway.

CNS and Glaucoma IMAGE
The eyes are an extension of the
brain. But you wouldn’t know it
by looking at visual fields. Bilateral visual field loss in glaucoma
is only orderly (respecting the
vertical midline) in retrochiasmal
pathologies. Otherwise, glaucoma
defects are typically asymmetric,
with loss occurring erratically. The
orderly retrochiasmal defects and
the apparent disorder of glaucoma
defects appears to preclude glaucomatous disease from having a direct
connection with the entirety of the
brain.
However, Gupta et al. reported
the first case of human glaucoma
demonstrating neurodegenerative
changes in the brain, which correlated with clinical, optic nerve
head and visual field findings. This
evidence suggests that glaucoma
involves the intracranial optic
nerve, lateral geniculate nucleus and
visual cortex.7
Based on that research, Sponsel et
al. recently theorized that binocular
visual field patency in late glaucoma
is under CNS control.8 The team
reasoned that CNS involvement
could be confirmed if complementary islands of vision could be preserved in a pair of eyes with severe
disease.9 In their study, the authors
paired each glaucoma patient’s left
visual field locus with its directly
corresponding right locus.8 This
pairing resulted in a non-random
sparing of the loci corresponding to
the defect in the opposite eye. The
result was analogous to a jigsaw
puzzle fitting together as the corresponding fields matched. This
“jigsaw” phenomenon is highly suggestive of focal neurodegeneration

Sleep Apnea, Glaucoma and the Nervous System
Investigators also considered the role CSF pressure might play in RNFL loss for patients
with obstructive sleep apnea (OSA), one of the most common sleep disorders.19
The prevalence of normal-tension glaucoma in patients with obstructive sleep apnea
varies widely, from 1% to 50%.20 Researchers have previously proposed that glaucomatous damage results from OSA because it creates transient hypoxia, which, in turn,
increases vascular resistance through intermittent cortisol vasoconstriction. This compromises optic nerve head perfusion and oxygenation, with subsequent optic neuropathy.21
OSA patients may have increased CSF pressure and even papilledema. In this particular
scenario the relationship between ICP and OSA presents a tenuous balance. The higher ICP
would reduce the translaminar pressure gradient, acting in a protective manner, but the
nerve would remain susceptible to the vascular risks created by the patients OSA, as the
theory goes.
Xin et al studied the RNFL of patients with severe sleep apnea.22 CSF pressure was
calculated on all patients. Patients with the thinnest RNFL had CSF pressure significantly
lower than those with normal RNFL thickness. Also, increased CSF pressure resulted in
thickening of the RNFL.19 The experiment provided additional evidence supporting the critical role of the translaminar pressure difference while elucidating how OSA patients are
more prone to glaucomatous damage.19-22

coordinated by the CNS.8 Essentially, islands of monocular function
are integrated together in a process
that maximizes the binocular visual
field.9 The result appears to confirm
meticulous order to a process that
was previously considered random
and unorderly.8
Additional evidence suggests
glaucomatous damage extends
along the entire visual pathway, not
just RGC axons.9 Frezzotti et al.
conducted an MRI study comparing
a normal control group to a group
of patients with advanced primary
open angle glaucoma (POAG) who
had no additional neurological or
ophthalmological disorders.9 The
authors concluded that the findings
of widespread brain abnormalities
in POAG (such as alterations of the
integrity of the white matter and
alterations in the volume of the grey
matter) extended beyond the visual
system in these patients.9 In addition to structural alterations, the
authors found functional connectivity changes among the resting brain
networks—specifically the visual
and working memory networks.

These results may explain why
advanced POAG patients may suffer from the impairment of object
identification.
Accordingly, some researchers
are now considering POAG to be
a neurodegenerative vision disorder with the capability to spread
throughout the brain.3-9

CSF Pressure and Glaucoma
Research also indicates a link
between low cerebrospinal fluid
pressure and the development of
glaucoma.
Anatomic investigations have
shown that a translaminar (across
the lamina cribrosa) pressure gradient is formed when intraocular
pressure (IOP) is resisted by a combination of retrolaminar tissue pressure and orbital cerebrospinal fluid
(CSF) pressure.10 This translaminar
pressure difference may play a role
in the pathogenesis of optic nerve
disease, including glaucoma.11 Low
CSF pressure, leading to a high
translaminar pressure gradient, may
to result in barotrauma and subsequent damage to the lamina.11
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A pseudotumor cerebri patient with intrathecal spinal catheter, used to determine
lumbar peritoneal shunt function by continuous monitoring of CSF pressure.
Increased cerebrospinal fluid pressure has been shown to reduce the translaminar
pressure gradient, acting in a protective manner.

A moderate stage glaucoma patient with substantial loss and reconfiguration of
laminar tissue. Anatomic investigations have shown that a translaminar pressure
gradient is formed when IOP is resisted by a combination of retrolaminar tissue
pressure and orbital cerebrospinal fluid pressure.

Conversely, an increased CSF
pressure has been shown to be
protective in ocular hypertension patients. Here, as the overall
translaminar pressure gradient is
balanced and, in effect, decreased
compared with what it would have
been if the CSF pressure was lower,
the lamina does not pathologically
bow backward to induce classic
glaucomatous loss.11
Past clinical studies have shown
lower lumbar CSF pressure measurements in patients with normal
tension glaucoma vs. patients with
high tension glaucoma.13,14
A recent primate study further
enforces the notion that low CSF
pressure alone might contribute
toward retinal ganglion cell injury
and loss. Yang et al. subjected rhesus monkeys to implantation of a
lumbar-peritoneal cerebrospinal
fluid shunt. In the study, the shunt
group had the CSF pressure lowered to 40mm H20, while the shunt
remained closed in the control
group. Fifty percent of the study
monkeys developed morphological
disc changes, including progressive
reduction in retinal nerve fiber layer
thickness, reduction in neuroretinal
rim area and volume, and increased
cup-to-disc ratio. No morphological
changes developed in the control
group eyes.17
If these findings are applicable
to humans, low cerebrospinal fluid
pressure may be a risk factor for all
forms of optic neuropathy, including glaucoma.13-17
The population-based Beijing Eye
Study of 3,468 individuals further
supports the possible role of low
CSF pressure in the pathogenesis
of human OAG. It shows that an
estimated trans-lamina cribrosa
pressure difference has a better
association with glaucoma presence
and extent of glaucomatous optic
neuropathy than IOP.18
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Alzheimer’s Disease
and Glaucoma
Recent studies associate glaucoma
with Alzheimer’s disease (AD),
drawing comparisons between the
two as they share many mechanistic
and biological similarities.23 AD
and glaucoma are both chronic neurodegenerative conditions occurring
with higher incidence in patients
with advanced age. Both diseases
present as a continuum, with
greater uncertainty of diagnosis earlier rather than later in the disease
process. However, the relationship
between the two diorders remains
obscure.
Alzheimer’s disease is a progressive neurodegenerative disorder
characterized by cognitive and
memory deterioration, as well as
changes in personality, behavioral
disturbances and an impaired ability
to perform activities of daily living.24 It is the most common form of
dementia in the elderly, accounting
for an estimated 60% to 80% of
cases.25 The current diagnosis relies
on neuropathology testing, which is
both costly and invasive. Correlation
between neuropathology and clinical features may be poor because
the signs and symptoms can vary
with the extent of brain location and
involvement.26,27
Brains of Alzheimer’s patients
are characterized by the presence
of extracellular senile plaques containing the protein amyloid-β and
intracellular neurofibrillary tangles
(NFTs) of abnormally phosphorylated protein tau.24,28 The accumulation of amyloid-β is believed to
interfere with the neuron-to-neuron
communication at synapses, and
contribute to cell death.25 This neurotoxic damage and neuronal death
occurs across the brain, including
the visual cortex.26 Neurotransmitter function is also impaired,
particularly levels of acetylcholine,

Can SD-OCT Detect Alzheimer’s Disease?
A study by Kirbas et al. compared RNFL thickness in patients with Alzheimer’s disease (AD)
vs. healthy controls. The diagnosis of AD in this study was made only after a full neurological exam and MRI to rule out alternative diagnoses.
The results, using spectral-domain optical coherence tomography (SD-OCT), demonstrated a significant reduction in the total RNFL thickness in the AD group vs. healthy
controls.35
Overall RNFL thickness was most influenced by selective thinning of the superior quadrant.35 The other three quadrants were similar to the healthy controls.35 This selective thinning of the superior quadrant was found in previous studies using time-domain OCT.36-39
Superior RNFL thinning is consistent with the classic inferior visual field defects seen in
patients with both AD and OAG.
To explain this relationship, investigators cite primary involvement of axons from the
superior retina in the cuneal gyrus of the primary visual cortex.35 The authors propose,
however, the cause of RNFL thinning in AD is likely due to the death of retinal ganglion
cells coupled with retrograde degeneration from loss of cortical neurons.35 They conclude
the use of SD-OCT is rapid, repeatable, noninvasive and could operate as a form of early
detection for AD.35 The study also seems to imply doctors consider the presence of AD in
normal-tension glaucoma cases.35

known to be crucial to the functioning of retinal cells.30,31
The axons of the RGCs create
the nerve fiber layer, the optic nerve
and then synapse directly with
multiple regions of the brain.26-34
Hinton and associates, who in 1986
first reported histopathologic evidence of retinal degeneration in AD
patients,32 conducted a postmortem
analysis on the optic nerves and
retinas of patients with and without
AD. The AD samples demonstrated
widespread axonal degeneration
in the optic nerves. This degeneration was accompanied by substantially reduced RNFL thickness and
significant loss of RGCs.32 Large
diameter RGCs (magnocellular,
or M, cells) and axons were predominantly affected.33 Aggregates
of amyloid-β and neurofibrillary
plaques of tau were found in the
retina of AD patients.26
Retinal neurons are now known
to be sensitive to the neurotoxity
of amyloid-β aggregates.30 Further,
research associates amyloid-β deposition in the RGC layer with RGC

apoptosis.26-34 This also accounts
for, and contributes to, thinning of
the RNFL along with the morphological changes characteristically
seen in optic nerve heads of known
glaucoma patients.
Several studies using multiple
imaging technologies have examined the relationship between
RNFL and AD.36-39 As RGC apoptosis is associated with proteins
found in AD, the RNFL can serve
as a biomarker for AD. Noninvasive in vivo measurements of that
biomarker could lead to easier AD
diagnosis.26-36
Reports also suggest fluid biomarkers in the CSF reveal shared
characteristics between AD and
glaucoma.29 Additionally, aqueous humor itself may be useful in
detecting AD biomarkers that may
be involved in the development
or progression of both diseases.42
A recent study investigated aqueous humor samples collected from
patients with cataracts, POAG and
exfoliation glaucoma.42 Specifically,
they evaluated apolipoprotein (Apo)
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and transthyretin (TTR).42 Finding
an ApoE marker increases the risk
of AD threefold. Further, it is often
detected during the aggregation
and clearance of amyloid-β, the
major component of senile plaques
in AD.31 The aqueous samples
evaluated revealed multiple elevated
biomarkers of AD in patients with
POAG and exfoliation glaucoma,
but not in normal controls.42 The
study also found that patients’
visual field mean deviation values
positively correlated with the aqueous levels of ApoE and TTR (the
higher the deviation, the higher the
biomarkers and the more severe the
ocular neuronal loss).42
This information implies a positive association between glaucoma
and AD.26-42 If there were a positive
association, patients diagnosed with
one condition might be automatically screened for the other condition, streamlining the process.
However, not all research shows
a link between AD and glaucoma.
Keenan, et al. found no additional
risk of AD following diagnosis of
POAG.43 The authors concluded
that, although POAG and AD are
neurodegenerative diseases that
share some pathological features,
their coexistence at the individual
level is no greater than chance.43
A study from Denmark investigating the 25-year rate of developing
dementia/Alzheimer’s disease in
patients previously diagnosed with
normal-tension glaucoma found no
association between the two diseases.44
Ou et al. also concluded no positive association between the two
diseases. In fact, the OAG patients
were actually found to have a
decreased rate of AD diagnoses.45
In contrast to the above results,
a longitudinal record linkage study
randomly sampled a data set of
two million beneficiaries from the

Taiwan National Health Insurance Research database who were
followed for eight years.46 Investigators concluded that in elderly
patients, POAG is a significant
predictor of AD, but not of Parkinson’s disease.
The first prospective longitudinal
study evaluating the relationship
between OAG and dementia, with
active screening for both dementia
and glaucoma, found a strong association between OAG and dementia.50 Although their analysis did
not detail the etiology of dementia,
the authors inferred a link between
AD and glaucoma given that AD
was represented as the cause of
dementia for most of the patients.44
All in all, the multitude of biological and mechanistic similarities
between these two neurodegenerative disorders is vast. But, to date,
no consensus on the association
exists in the literature.27-47
Glaucoma’s complexity is
astounding, and the evidence for
co-contributing CNS disease is truly
compelling. Although these initial
reports are critical in furthering our
understanding of the disease, more
investigation is needed before widespread adoption of new evaluation
and treatment strategies.
The future possibility of unlocking the seemingly intangible mysteries of the brain and glaucoma
becomes more tangible with each
additional scientific report. At present we must hone our skill in early
diagnosis and management of this
disease with technology and knowledge that is clinically applicable
today. ■
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Topical AMD
Will it Make
Therapy: a Splash?
The new agent squalamine looks to improve outcomes—and could potentially
expand the OD’s role. By Robert Murphy, Contributing Writer
he vision loss that may
accompany wet age-related
macular degeneration is vexing not only owing to the
toll it exacts on the patient’s quality
of life but also because the disease
often resists an eye doctor’s best
efforts to prevent such an outcome.
This is tremendously frustrating to
any clinician who manages these
patients. While the concern of eye
doctors is to act in their patients’
best interests, outcomes may not
always match intentions. Clinicians
are then left to accept a rather dismal course of events, with patients
undergoing chronic therapy and
not necessarily showing notable
improvement.
With the introduction of the
injectable anti-vascular endothelial growth factor (VEGF) agent
Avastin (bevacizumab, Genentech)
in 2004 as an ingenious off-label
use and then the FDA approval of
Lucentis (ranibizumab, Genentech)
in 2006, doctors finally had treat-

T

ments with which to arrest the
advance of macular degeneration
in some patients, and to improve
vision to by potentially as much as
three lines of Snellen acuity. The
introduction of Eylea (aflibercept,
Regeneron) in 2011 brought to the
scene a third medication of this
kind. Its duration of activity is said
to be longer than that of its counterparts, thus perhaps allowing for
greater intervals between injections,
although clinical response can
vary. “It seems to do a much better
job of ‘drying’ the area, with less
frequent injections,” says Paul M.
Karpecki, OD.
“Currently, the best available
treatment for wet AMD is intravitreal anti-VEGF, which has been
a tremendous boon for a disease
where there was previously little
hope of vision stabilization, let
alone any sort of recovery,” says
Elyse L. Chaglasian, OD, an associate professor at the Illinois College
of Optometry in Chicago.

In some patients with wet AMD,
however, intravitreal anti-VEGF
injections have resulted in little
more than marginal visual improvement. Their limited clinical efficacy is not the only problem. The
injections themselves may not be
painful—retina specialists of course
use topical lidocaine to numb the
site—but no one looks forward to
having a needle stuck in their eye.
Returning for monthly or otherwise
periodic injections is inconvenient
not only for the patient but also in
many cases for the caregiver who
must drive the patient to the clinic.
The cost to insurers, and by extension to society—the on-label drugs
cost about $2,000 per injection—
cannot be gainsaid. Fortunately,
most patients can participate in
copay assistance programs, often
making the cost less than that of
off-label options, says Dr. Karpecki.
All of which leaves eye doctors in
something of a quandary. “The current system of inject, inject, inject is
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really not sustainable,” says Steven
Ferrucci, OD, of the US Department of Veteran Affairs in North
Hills, Calif., and a professor at
the Southern California College of
Optometry at Marshall B. Ketchum
University in Los Angeles. “So, we
have to find other ways—whether
it’s longer-acting injections, or
drops, or an oral agent that works
as an adjunct to allow for fewer
injections. I don’t know what the
answer is, but we do need to do
something.”
Anti-VEGF injections, while
demonstrably beneficial, suffer
from some fundamental drawbacks.
A care protocol revolutionized a
decade ago is already in need of
another leap forward.
This is why ongoing development
of the topical anti-angiogenic agent
squalamine lactate 0.2% (Ohr
Pharmaceutical) is exciting to the
eye doctors who follow its progress.
The prospect of an eye drop that
patients may instill daily to inhibit
neovascular growth in wet AMD
and forestall the consequent vision
loss is one eye doctors look to as a
promising potential means to counteract the frustration that occurs
with present treatment options.

AMD Drug Delivery Developments
The unpleasantness and inconvenience of intravitreal injections in treating wet AMD, plus
their high cost, put a premium on innovative ways to lengthen an anti-angiogenic medication’s activity through sustained release once it is injected. Alternatively, researchers are
looking for effective ways to deliver a compound through topical means to complement, or
perhaps one day supplant, intravitreal injections in these patients.
Exploring the topical route, researchers wish to develop means to penetrate the eye’s
anatomical barriers so that an agent can arrive at the target tissue in adequately potent
therapeutic concentrations. Using animal models, researchers at University College of
London were able to create formulations of tiny nanoparticles loaded with Avastin to deliver
significant topical concentrations of the drug to the macula. This is especially notable in
that Avastin and Lucentis were thought to consist of molecules too large to penetrate the
cornea as an eye drop.
Lucentis-maker Genentech has reported progress in using a device known as a port
delivery system aimed at reducing the number of injections in wet AMD patients. The tiny
capsule is implanted in the eye above the iris. In subsequent visits, the doctor can then
refill the capsule with an anti-VEGF agent such as Lucentis. Early research showed that the
delivery system can provide four months of therapy before the next refill.
Another new sustained-release drug-delivery device is under development at pSivida,
whose Durasert technology is designed to deliver Avastin through an injection of a powdery, bioerodable and porous silicon capsule. The drug is released as the silicon erodes.
The Durasert is also designed to treat diabetic macular edema, posterior uveitis and glaucoma.
Meantime, Ophthotech has completed a Phase II study of Fovista, an anti-plateletderived growth factor (PDGF) agent designed for use with anti-VEGF drugs. The study found
that patients treated with a combination of Fovista and Lucentis gained an average of 10.6
letters vs. 6.5 letters for those receiving Lucentis monotherapy. Phase III studies are underway.
Fovista prevents PDGF from binding to receptors on pericytes, the external cells of new
blood vessels, thereby stripping off these cells. This leaves the endothelial cells unprotected and thus more readily vulnerable to the effects of anti-VEGF agents. This combined
activity would enhance the treatment’s efficacy and thereby reduce the number of injections needed to bring about a desirable therapeutic effect.

Swimming With Sharks
Squalamine is a small-molecule
anti-angiogenic aminosterol agent
that inhibits multiple growth factors
and pathways responsible for angiogenesis. These include not only
VEGF, but also platelet-derived
growth factor (PDGF) and basic
fibroblast growth factor (bFGF). It
binds to and “chaperones” the messenger protein calmodulin to prevent growth factor signaling.
Discovered in the tissues of the
dogfish shark (Squalus acanthias),
squalamine was found early on
to have potent broad-spectrum
antimicrobial activity, which may

explain the predator’s hardy resistance to infection. Besides its use in
wet AMD, squalamine is currently
being investigated for the treatment
of diabetic retinopathy.
Its numerous avenues of antiangiogenic activity give reason to
suspect that squalamine may yield
clinically salutary effects in a synergistic mechanism with anti-VEGF
injectable medications. “The drug
addresses multiple endogenous
protein growth factors of angiogenesis,” says Joseph J. Pizzimenti, OD,
an attending optometric physician
at the Nova Southeastern Univer-

sity College of Optometry in Ft.
Lauderdale. “Attacking choroidal
neovascularization from several
pathways represents the best chance
of minimizing vision loss.”
Which sounds good in theory,
but how much of the topical drop
actually reaches the target tissue
in the posterior segment? There’s
no way to know other than what
might be inferred from clinical outcomes. But the molecule’s mechanism of drug delivery suggests it
may achieve therapeutic levels.
Dr. Chaglasian charts the drop’s
itinerary on its journey to the
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rubber hits the road, there
was also improvement in
physiological parameters.
The combination treatment resulted in an average decrease of 139µm in
central subfield thickness
vs. 117µm in the monotherapy group. A series of
cases reported last year were
characterized by resolution
of subretinal hyperreflective
material as well as intraretinal and subretinal edema.2
At left is an untreated endothelial cell. At right is a cell treated with squalamine—the drug
This may look promising,
binds to the messenger protein calmodulin to prevent growth factor signaling.
but there’s a catch. Ohr’s
primary endpoint in the
macula. Squalamine first enters the
visual improvement at nine months
study looked at the potential for
conjunctiva and anterior sclera,
in wet AMD patients receiving a
reducing the number of injections
and begins penetrating the corneal
combination of Lucentis injections
needed to manage these patients
epithelium. “A mucoadhesive agent plus squalamine vs. monotherapy
optimally, and this didn’t happen.
increases corneal residence time so
with just Lucentis.1
“The really disappointing fact is
that the drug diffuses slowly to the
Ohr’s interim data show that
that it did not result in a decrease
posterior sclera, resulting in deliv48.3% of those receiving the comin the number of injections,” says
ery of sustained concentrations of
bination therapy had gains of three
Mark T. Dunbar, OD, director of
squalamine via retardation of loss
lines or more of best-corrected
optometry at the Bascom Palmer
of the drug through nasolacrimal
visual acuity on the ETDRS chart,
Eye Institute in Miami. “So, this
duct drainage.” Viscosity-enhancvs. 21.2% treated solely with
is not a medication that can stand
ing properties soothe the ocular
Lucentis. Not only that, those getalone as monotherapy, or at least it
surface, a penetration-enhancing
ting squalamine plus Lucentis were
would seem that way.”
agent allows for greater diffusion
twice as likely to gain five or more
Patients still receive the same
into the corneal epithelium and a
lines of vision compared with the
amount of injections, albeit with
stabilizing agent acts as an antioxistudy’s monotherapy arm. Overall,
some improvements in visual acudant and can thwart the chemical
patients treated with the combined
ity because of the additional agent
degradation of the formulation,
topical/injectable regimen went
added to the regimen. “I’m not sure
she explains. “Buffering agents
home with a mean visual acuity
that it’s really significantly better,”
allow for the drug to be at a neargain of 10.4 letters compared with
Dr. Dunbar says, “but it is a little
neutral pH, compatible with ocular
6.3 for those treated only with
bit better in the eyes that received
administration,” Dr. Chaglasian
Lucentis.1
the combination.”
says. “The tonicity modifier in the
The visual gains sometimes come
Phase III studies are set to begin
formulation produces the appropri- swiftly. “One of the interesting
sometime in the first half of this
ate osmolality of the ophthalmic
things is that a lot of these patients
year. Here again the visual endformulation.”
recovered vision in the short
points will be the same as those of
term,” says Sherrol A. Reynolds,
Phase II, yet with a larger patient
OD, associate professor at Nova
Trials and Ministrations
population.
Southeastern University College of
Even the most glorious drug deliv“The FDA has agreed to a nineOptometry. “The study was nine
ery mechanism is worth little if the
month primary efficacy endpoint
months, but some of them had
drug being delivered arrives at its
based on the proportion of patients
improvement of their vision in four
target with little to say for itself.
achieving a greater than or equal to
to eight weeks.”
The results from the recently comthree-line gain in visual acuity,” Dr.
While visual acuity is where the
pleted Phase II FDA trials show
Chaglasian says. “Considering that
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Subretinal hyperreflective material is a marker for choroidal neovascular activity
(images on right). Combination therapy with squalamine and ranibizumab resulted in
the resolution of subretinal hyperreflective material as well as intraretinal and subretinal edema (images on left). The top images show a patient on combination therapy
who had improvement of 21 letters of vision. A similar patient on the bottom improved
by 26 letters.

the nine-month data of the Phase II
study showed twice the number of
patients who received squalamine
twice daily with ranibizumab as
needed achieved this goal compared
to those receiving ranibizumab
monotherapy, this would appear to
be a very achievable endpoint.”
Dr. Chaglasian describes the
upcoming study’s design and timeline. During the first year of the
study, she says, patients will be
randomized to receive monthly
ranibizumab injections with squalamine drops twice daily or monthly
ranibizumab injections with placebo
eye drops. During the second year,
they will receive ranibizumab injections as needed plus squalamine or
placebo drops. “Though it will be a
two-year study, the FDA will look

at the data at nine months,” she
says. “Considering this drug was
fast-tracked in 2012, there is a possibility it will be approved prior to
2017.”

Purview of Optometry?
The most fundamental benefit of a
potentially efficacious topical treatment for wet AMD, which is also
readily amenable to patient satisfaction and compliance, is of course
improved visual outcomes. Meanwhile, what might the prospective
FDA approval of topical squalamine mean for the role of optometrists in managing these patients?
Dr. Chaglasian is optimistic.
“The approval of a topical eye drop
for AMD would be groundbreaking,” she says. “Up until now, once

an optometrist detected wet AMD,
that patient was most likely lost
to our practice. We will no longer
need to refer every patient for painful, costly, frequent injections to a
retinal specialist. Having the capability to prescribe a safe, effective
drop for this disease is equivalent
to what we already do for our glaucoma patients. This would be an
absolute win-win for our patients
and our profession.”
Maybe so, but we still must await
the Phase III results and further clinical experience with topical squalamine in treating wet AMD to gain
a fuller sense of its ultimate implications for the OD’s role in managing
these patients. Time will tell.
“I think as it stands now, this
is going to remain a disease in the
hands of the retinal specialists,”
Dr. Dunbar says. Patients will still
be followed closely by the treating
ophthalmologist, as they’ll continue
to need intravitreal injections on a
regular basis. “If you’ve got a good
relationship with a retinal specialist
and you’re following a treat-andextend protocol, an ophthalmologist or treating retinal specialist may
be comfortable having an optometrist follow that patient until they
develop fluid, and then at that point
you refer them back,” he says. “But
I don’t see a situation where an
optometrist is going to be following
these patients alone only on a topical eye drop, unless they get to a
point where they’re stable.” He says
the data have not yet borne out that
possibility. Should that eventually
happen, perhaps the patient may
remain under the abiding purview
of the optometrist’s care.
That is, the optometrist’s role in
managing patients with wet AMD
extends beyond treatment to the
kinds of things they already do,
namely diagnosis, monitoring and
patient education.
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Luxury
For instance, we know that the AREDS study
found that the long-term use of the antioxidant carotenoids lutein and zeaxanthin may forestall to some
degree the progression of macular degeneration in
some patients. Optometrists may wish to encourage
patients to take these as supplements as well as to
embrace a diet rich in antioxidants, including certain
fruits and vegetables, especially dark, leafy ones.
Initial diagnosis and ongoing monitoring of wet
AMD patients will remain key roles for optometrists.
The use of spectral-domain ocular coherence tomography (SD-OCT) is a critical tool in doing so.
“You still need to closely monitor and educate
patients, so they understand when there are changes
in their vision,” Dr. Reynolds says. Instruct patients
to regularly use the Amsler grid at home, for example.
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‘It’s Getting Better All the Time’
Paul McCartney had reason for optimism when he
wrote that lyric in 1967, and it’s not a stretch to say
that optometrists have reason for, let’s say, measured
optimism when contemplating potential advances in
the management of wet AMD patients.
Topical squalamine may not represent the Holy
Grail. Yet, its multi-pronged mechanism of antiangiogenic activity coupled with its convenient and
noninvasive delivery method suggest a potentially
useful addition to the treatment of these patients, not
to mention significant prospective cost savings in a
global sense.
The potential impact on optometry may readily be
inferred. “I would like to think that we could start
prescribing the drop, and that would allow us to be
more engaged with retinal specialists, and to follow
these patients and comanage them with retinal specialists more,” Dr. Ferrucci says.
If topical squalamine is shown to improve visual
outcomes in treating AMD in a safe, effective and
patient-friendly manner, patients may stand to benefit
in a significant way. Optometrists likewise figure to
expand their role in managing these patients. And not
just to expand this role, but to enjoy the satisfaction
of seeing their patients experience better outcomes.
Talk about a win-win scenario. ■
Robert Murphy is a freelance medical writer in
Watertown, NY.
1. Abraham P. Interim Phase 2 Results of Squalamine Lactate Ophthalmic Solution 0.2%
(OHR -102) In Neovascular Age-Related Macular Degeneration. Paper presented at American Academy of Ophthalmology 2014 Retina Subspecialty Day, October 18; Chicago.
2. Ohrpharmaceutical.com. Press release: Ohr Pharmaceutical Announces Additional
Squalamine Eye Drop (OHR-102) Phase II Clinical Data in Wet-AMD; The IMPACT Study.
August 13, 2014.
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Current
Innovations

in Contact Lens Materials
Today’s contact lenses are better than ever—but there’s still room for improvement.
Here’s an update on research to make them more useful and more comfortable.
By Sruthi Srinivasan, PhD, BSOptom, and Lakshman N. Subbaraman, PhD, MSc, BSOptom

recent report indicates that
2014 was a good year for the
ontact lens field, with
healthy growth.1 Currently,
the contact lens market is estimated
at approximately $2.5 billion in
the United States and $7.6 billion
worldwide. Despite this buoyant
market, contact lens-related discomfort (CLD) remains one of the
major problems associated with
contact lens wear, with up to 50%
of patients reporting CLD.2
An international panel of experts
organized by the Tear Film and
Ocular Surface Society (TFOS)
defined CLD as: “a condition characterized by episodic or persistent
adverse ocular sensations related to
lens wear, either with or without
visual disturbance, resulting from
reduced compatibility between the
contact lens and the ocular environment, which can lead to decreased
wearing time and discontinuation of
contact lens wear.” The majority of
dissatisfied lens wearers report that
this discomfort and dryness, particularly at the end of the day, are major

A

reasons for cessation of contact lens
wear; this discontinuation is believed
to have huge financial ramifications
for both the contact lens industry
and clinical practice.3
The purpose of this article is to
provide a brief overview of our current understanding of the impact of
contact lens materials on CLD. In
addition, this article covers recent
developments and potential new
applications of contact lenses.

How Lens Materials
Impact CLD
The TFOS report on CLD showed
that the onset of this condition is
influenced by many factors, including some related to the patient and
lens composition.4 There are several
material-related factors believed to
play a role in determining comfort
during contact lens wear.5 These
include water content and ionicity,
oxygen transmissibility, modulus,
dehydration, wettability, deposition and coefficient of friction.5
Interestingly, the TFOS report demonstrated that coefficient of friction

was the only material-related factor
that actually correlated with CLD.
Other soft contact lens physical
properties that were found to relate
to CLD include denatured protein
on contact lenses, lens replacement
frequency, lens design, thickness/
bulk and edge configuration.5
It is a well-established fact that
CLD is multifactorial, and it is likely
that an interaction exists between
the posterior surface of the lens
with the corneal surface, and also
the anterior surface of the contact
lens with the posterior surface of
the eyelid during the blink. Within
only a few minutes of wear, contact
lenses rapidly attract various components from the tear film, including
proteins, lipids and mucins.6 These
deposits have the potential to alter
the properties of the contact lens
surface, which can impact the frictional forces created when the eyelid
rubs against the contact lens during
blinking. Moreover, the lenses can
dehydrate, leading to an increase in
lid/lens interaction due to a reduction in lens front-surface wettability
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Postoperative Inﬂammation and Pain
Can Make a Bad Impression
CHOOSE DUREZOL® EMULSION TO HELP
RESOLVE INFLAMMATION AND PAIN1

BROAD MANAGED CARE COVERAGE2

INDICATIONS AND USAGE:
DUREZOL® Emulsion is a topical corticosteroid that is indicated for:
• The treatment of inflammation and pain associated with ocular surgery.
• The treatment of endogenous anterior uveitis.
Dosage and Administration
• For the treatment of inﬂammation and pain associated with ocular surgery instill one
drop into the conjunctival sac of the affected eye 4 times daily beginning 24 hours
after surgery and continuing throughout the first 2 weeks of the postoperative
period, followed by 2 times daily for a week and then a taper based on the response.
• For the treatment of endogenous anterior uveitis, instill one drop into the
conjunctival sac of the affected eye 4 times daily for 14 days followed by
tapering as clinically indicated.
IMPORTANT SAFETY INFORMATION
Contraindications: DUREZOL® Emulsion, as with other ophthalmic corticosteroids, is
contraindicated in most active viral diseases of the cornea and conjunctiva including
epithelial herpes simplex keratitis (dendritic keratitis), vaccinia, and varicella, and
also in mycobacterial infection of the eye and fungal diseases of ocular structures.
Warnings and Precautions
• Intraocular pressure (IOP) increase – Prolonged use of corticosteroids may result
in glaucoma with damage to the optic nerve, defects in visual acuity and ﬁelds of
vision. If this product is used for 10 days or longer, IOP should be monitored.
• Cataracts – Use of corticosteroids may result in posterior subcapsular
cataract formation.
• Delayed healing – The use of steroids after cataract surgery may delay healing
and increase the incidence of bleb formation. In those diseases causing thinning
of the cornea or sclera, perforations have been known to occur with the use of
topical steroids. The initial prescription and renewal of the medication order
beyond 28 days should be made by a physician only after examination of the
patient with the aid of magnification such as slit lamp biomicroscopy and,
where appropriate, fluorescein staining.

• Bacterial infections – Prolonged use of corticosteroids may suppress the
host response and thus increase the hazard of secondary ocular infections.
In acute purulent conditions, steroids may mask infection or enhance existing
infection. If signs and symptoms fail to improve after 2 days, the patient should
be re-evaluated.
• Viral infections – Employment of a corticosteroid medication in the treatment of
patients with a history of herpes simplex requires great caution. Use of ocular
steroids may prolong the course and may exacerbate the severity of many viral
infections of the eye (including herpes simplex).
• Fungal infections – Fungal infections of the cornea are particularly prone to
develop coincidentally with long-term local steroid application. Fungus invasion
must be considered in any persistent corneal ulceration where a steroid has been
used or is in use.
• Contact lens wear – DUREZOL® Emulsion should not be instilled while wearing
contact lenses. Remove contact lenses prior to instillation of DUREZOL® Emulsion. The
preservative in DUREZOL® Emulsion may be absorbed by soft contact lenses. Lenses
may be reinserted after 10 minutes following administration of DUREZOL® Emulsion.
Most Common Adverse Reactions
• Post Operative Ocular Inﬂammation and Pain – Ocular adverse reactions occurring
in 5-15% of subjects included corneal edema, ciliary and conjunctival hyperemia,
eye pain, photophobia, posterior capsule opaciﬁcation, anterior chamber cells,
anterior chamber ﬂare, conjunctival edema, and blepharitis.
• In the endogenous anterior uveitis studies, the most common adverse reactions
occurring in 5-10% of subjects included blurred vision, eye irritation, eye pain,
headache, increased IOP, iritis, limbal and conjunctival hyperemia, punctate
keratitis, and uveitis.
For additional information about DUREZOL® Emulsion, please refer
to the brief summary of prescribing information on adjacent page.
For more resources for eye care professionals, visit MYALCON.COM/DUREZOL

References: 1. DUREZOL® Emulsion prescribing information. 2. Formulary data provided by Pinsonault Associates, LLC,
PathﬁnderRx, March 2014.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
INDICATIONS AND USAGE
Ocular Surgery
DUREZOL®
a topical corticosteroid, is indicated for the treatment
surgery.
Endogenous Anterior Uveitis
DUREZOL® Emulsion is also indicated for the treatment
of endogenous anterior uveitis.
DOSAGE AND ADMINISTRATION
Ocular Surgery
eye 4 times daily beginning 24 hours after surgery
postoperative period, followed by 2 times daily for a
week and then a taper based on the response.
Endogenous Anterior Uveitis
eye 4 times daily for 14 days followed by tapering as
clinically indicated.
DOSAGE FORMS AND STRENGTHS
DUREZOL®
a sterile preserved emulsion for topical ophthalmic
administration.
CONTRAINDICATIONS
The use of DUREZOL® Emulsion, as with other
ophthalmic corticosteroids, is contraindicated in most
active viral diseases of the cornea and conjunctiva
including epithelial herpes simplex keratitis
(dendritic keratitis), vaccinia, and varicella, and also in
mycobacterial infection of the eye and fungal disease
of ocular structures.
WARNINGS AND PRECAUTIONS
IOP Increase
Prolonged use of corticosteroids may result in
glaucoma with damage to the optic nerve, defects
be used with caution in the presence of glaucoma. If
this product is used for 10 days or longer, intraocular
pressure should be monitored.
Cataracts
Use of corticosteroids may result in posterior
subcapsular cataract formation.
Delayed Healing
The use of steroids after cataract surgery may delay
healing and increase the incidence of bleb formation.
In those diseases causing thinning of the cornea or
sclera, perforations have been known to occur with
the use of topical steroids. The initial prescription
and renewal of the medication order beyond 28 days
should be made by a physician only after examination
slit lamp biomicroscopy and, where appropriate,
Bacterial Infections
Prolonged use of corticosteroids may suppress
the host response and thus increase the hazard
of secondary ocular infections. In acute purulent
conditions, steroids may mask infection or enhance
existing infection. If signs and symptoms fail to
improve after 2 days, the patient should be reevaluated.
Viral Infections
Employment of a corticosteroid medication in the
treatment of patients with a history of herpes simplex
requires great caution. Use of ocular steroids may
prolong the course and may exacerbate the severity
of many viral infections of the eye (including herpes
simplex).
Fungal Infections
Fungal infections of the cornea are particularly prone
to develop coincidentally with long-term local steroid
application. Fungus invasion must be considered in

any persistent corneal ulceration where a steroid has
been used or is in use. Fungal culture should be taken
when appropriate.

Nursing Mothers
It is not known whether topical ophthalmic
administration of corticosteroids could result in

Topical Ophthalmic Use Only
DUREZOL® Emulsion is not indicated for intraocular
administration.

quantities in breast milk. Systemically administered
corticosteroids appear in human milk and could
suppress growth, interfere with endogenous
corticosteroid production, or cause other untoward

Contact Lens Wear
DUREZOL® Emulsion should not be instilled while
wearing contact lenses. Remove contact lenses prior to
instillation of DUREZOL® Emulsion. The preservative in
DUREZOL® Emulsion may be absorbed by soft contact
lenses. Lenses may be reinserted after 10 minutes
following administration of DUREZOL® Emulsion.
ADVERSE REACTIONS
Adverse reactions associated with ophthalmic steroids
include elevated intraocular pressure, which may be
associated with optic nerve damage, visual acuity and

Pediatric Use
DUREZOL® Emulsion was evaluated in a 3-month,
multicenter, double-masked, trial in 79 pediatric patients
(39 DUREZOL® Emulsion; 40 prednisolone acetate) 0 to 3
years of age for the treatment of inflammation following
cataract surgery. A similar safety profile was observed in
pediatric patients comparing DUREZOL® Emulsion to
prednisolone acetate ophthalmic suspension, 1%.

secondary ocular infection from pathogens including
herpes simplex, and perforation of the globe where
there is thinning of the cornea or sclera.

Geriatric Use

Ocular Surgery
Ocular adverse reactions occurring in 5-15% of
subjects in clinical studies with DUREZOL® Emulsion
included corneal edema, ciliary and conjunctival
hyperemia, eye pain, photophobia, posterior capsule

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, and Impairment of
Fertility
in vitro in the Ames
test, and in cultured mammalian cells CHL/IU (a

been observed between elderly and younger patients.

female Chinese hamsters). An in vivo micronucleus
ocular adverse reactions occurring in 1-5% of subjects
included reduced visual acuity, punctate keratitis,
occurring in < 1% of subjects included application
site discomfort or irritation, corneal pigmentation and
striae, episcleritis, eye pruritus, eyelid irritation and
crusting, foreign body sensation, increased lacrimation,
macular edema, sclera hyperemia, and uveitis. Most of
these reactions may have been the consequence of the
surgical procedure.
Endogenous Anterior Uveitis
A total of 200 subjects participated in the clinical trials
for endogenous anterior uveitis, of which 106 were
exposed to DUREZOL® Emulsion. The most common
adverse reactions of those exposed to DUREZOL®
Emulsion occurring in 5-10% of subjects included
blurred vision, eye irritation, eye pain, headache,
increased IOP, iritis, limbal and conjunctival hyperemia,
punctate keratitis, and uveitis. Adverse reactions
occurring in 2-5% of subjects included anterior
photophobia, and reduced visual acuity.
USE IN SPECIFIC POPULATIONS
Pregnancy
Teratogenic E
shown to be embryotoxic (decrease in embryonic
and teratogenic (cleft palate and skeletal) anomalies
when administered subcutaneously to rabbits during
organogenesis at a dose of 1–10 mcg/kg/day. The
to be a teratogenic dose that was concurrently found
in the toxic dose range for fetuses and pregnant
females. Treatment of rats with 10 mcg/kg/day
subcutaneously during organogenesis did not result in
any reproductive toxicity, nor was it maternally toxic.
At 100 mcg/kg/day after subcutaneous administration
in rats, there was a decrease in fetal weights and

human doses of DUREZOL® Emulsion, since DUREZOL®
Emulsion is administered topically with minimal

Treatment of male and female rats with subcutaneous
mating did not impair fertility in either gender. Long
term studies have not been conducted to evaluate the
Animal Toxicology and/or Pharmacology
In multiple studies performed in rodents and
non-rodents, subchronic and chronic toxicity tests
as suppression of body weight gain; a decrease
in lymphocyte count; atrophy of the lymphatic
thinning of the skin; all of which were due to the
pharmacologic action of the molecule and are well
The NOEL for the subchronic and chronic toxicity tests
were consistent between species and ranged from
1–1.25 mcg/kg/day.
PATIENT COUNSELING INFORMATION
Risk of Contamination
This product is sterile when packaged. Patients should
be advised not to allow the dropper tip to touch any
surface, as this may contaminate the emulsion.
Use of the same bottle for both eyes is not
recommended with topical eye drops that are used in
association with surgery.
Risk of Secondary Infection
becomes aggravated, the patient should be advised to
consult a physician.
Contact Lens Wear
DUREZOL® Emulsion should not be instilled while
wearing contact lenses. Patients should be advised to
remove contact lenses prior to instillation of DUREZOL®
Emulsion. The preservative in DUREZOL® Emulsion may
be absorbed by soft contact lenses. Lenses may be
reinserted after 10 minutes following administration of
DUREZOL® Emulsion.
Revised: May 2013
U.S. Patent 6,114,319

were not measured in the reproductive animal studies.

Manufactured For:
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Fort Worth, Texas 76134 USA
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Manufactured By:
Alcon Laboratories, Inc.
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pregnancy has not been evaluated and cannot rule
out the possibility of harm, DUREZOL® Emulsion should
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and the development of epithelial
staining due to pervaporation and
subsequent desiccation.7 Lens friction may also be associated with
clinically observable conditions,
including lid wiper epitheliopathy
(figure 1) and lid parallel conjunctival folds.8,9 Under extreme conditions, the mechanical interaction of
the palpebral conjunctiva with the
lens surface can lead to contact lens
associated papillary conjunctivitis.10
Sufficient evidence suggests that
different care solutions interact differently with contact lens materials
and that this interaction is strongly
dependent on the contact lens material properties and the composition
of the lens care solution. Thus, clinicians should remember that the
mechanisms contributing to symptomatology are significantly affected
by the manner in which the components in a lens care product interact
with the lens material.
Overall, further research studies
are required to develop novel technologies that will reduce or eradicate
the problems experienced by contact
lens wearers.

Delivering the Goods
While contact lenses are primarily
used as a means to correct vision,
research in recent years has turned
toward the use of lenses for other
applications, including disease detection, drug delivery and myopia
control. For instance, researchers
have incorporated novel components
into lens materials; these embedded
contact lenses have been successfully
used to monitor intraocular pressure
and tear glucose levels.
• CLs for IOP monitoring. Glaucoma is a chronic, neurodegenerative disease considered to be one
of the leading causes of irreversible
blindness worldwide. While sound
prediction methods for developing
the disease remain uncertain, there

has been a recent increased interest
in developing methods to monitor
IOP over a 24-hour period, as some
studies have suggested fluctuations in IOP may be an important
contributor to the risk of glaucoma
progression. Technology capable of
constant monitoring of IOP could
be attractive to practicing clinicians
who prefer to manage glaucoma
efficiently.
The Sensimed Triggerfish device
(figure 2) is a contact lens sensor
that has been successfully used to
monitor intraocular pressure over
a period of 24 hours.11,12 This sensor consists of two platinum/titanium sensing-resistive strain gauges
capable of recording circumferential
changes at the corneoscleral area.13
Together with a microprocessor,
this sensor is embedded within a
silicone-based disposable contact
lens material. The disposable lens
is available in three different base
curves with an approximate thickness of 585µm at the centre and
260µm at the periphery.13 Triggerfish is currently available in several
countries in Africa, Asia, Europe and
South America. In North America, it
is available in Canada and Mexico,
but not approved for use in the
United States.
• CLs for glucose monitoring.
Diabetes is a global health crisis, and
it’s only getting worse. In 2013, an
estimated 382 million people had
diabetes worldwide.14 The World
Health Organization reported diabetes caused over 1.1 million deaths in
2005, and that death related to diabetes is estimated to double by 2020.
Currently, diabetes is managed by
monitoring blood glucose levels,
an invasive procedure that patients
with diabetes self-administer several
times a day. Other bodily fluids such
as urine, saliva and tears can also
be monitored; indeed, it has been
shown that tear glucose levels can be
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Fig. 1. Lens friction may be associated
with clinically observable conditions
such as lid wiper epitheliopathy (above).

elevated in hyperglycemic individuals.15,16 But, while tears are easily
accessible, collection of an adequate
sample for testing is time consuming.
One means of determining tear
glucose under investigation is to
incorporate sensors within a contact
lens to monitor tear glucose levels.
Contact lens prototypes have been
developed previously to monitor
tear glucose levels; however, they
were never made available for clinical trials.17-19 More recently, Google
announced that its life sciences division, Google X, has been working
on a contact lens that could monitor
tear glucose levels. The lens would
contain an embedded glucose sensor,
wireless chip and antenna (figure 3).
A tiny hole in the lens would enable
the tear fluid to penetrate into the
lens, where it would come in contact
with the sensor. The antenna then
transmits information to an external
wireless device.
Because this lens is still in the
design stage, the performance of this
device in adverse environments and
eyes of varying tear profiles is currently unknown; however, this could
be a significant advancement that
will likely lead to more medical and
vision devices for future generations.
Google’s smart contact lens is currently licensed to Novartis’ eye care
division, Alcon Vision Care.
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• Drug-eluting CLs. For years,
contact lenses have been used as
bandage lenses to manage pain and
promote re-epithelialization following surgery or ocular trauma.20 In
most of these cases, antibiotics and
anti-inflammatory drugs are administered topically over the bandage
lenses.19 Research has been ongoing,
however, in a contact lens that is
specifically developed for use as a
drug-delivering therapeutic lens.20
The use of soft contact lenses as
drug delivery devices was first proposed by Waltman and Kaufman
in 1970 and, since then, more than
200 papers have been published
that investigate the release of antiglaucoma drugs, antibiotics, antiviral
agents, epithelial growth factors and
anti-inflammatory medications.
One advantage of using lenses as
ocular drug delivery devices is their

Photo: ©Sensimed AG
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Another advantage of
using contact lenses as
drug delivery devices is
the ability to release the
drug over an extended
period of time. Extensive research has been
conducted in the last
few years to develop
contact lenses that
Fig. 2. The Triggerfish contact lens sensor monitors IOP
release drugs at a slow
over a 24-hour period.
and sustained rate, and
in vitro results obtained
thus far have been extremely promability to overcome several barriising. Strategies such as molecular
ers that limit the effective use of eye
imprinting, vitamin E coatings and
drops. When released by the lens,
nanoparticles have been shown to be
the drug is eluted directly into the
effective in retaining the drug within
post-lens tear film, where it would
the contact lens.23-25 This is particuhave prolonged contact time with
larly useful in cases of ocular infecthe cornea, resulting in increased
tions, such as microbial keratitis,
bioavailability.21 Such a method has
been shown to be 35 times more effi- where eye drop application should
cient than conventional eye drops.22
be hourly or even more frequent.26
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Although there has been a significant progress in the last few
years in the development of contact lenses capable of releasing
drugs at a slow and sustained rate,
one major limitation is a shortage of in vivo clinical studies that
can validate the viability of the
drug-delivering devices. Further,
drug delivery is also limited by the
molecular weight of the substance
eluted. Overall, however, while the
cost of such a system will likely be
higher than the conventional eye
drop method, the treatment efficacy
and the system’s ability to reduce
the frequency of topical application
will likely make this commercially
attractive to clinicians.
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INNOVATI

Controlling Myopia
Myopia affects an estimated 1.5
billion people worldwide (roughly
22% of the current global population).27 Approximately 33% of
Americans are myopic, with roughly
2% of kindergarteners and 15%
of high school students affected.27
Various strategies and treatment
options to prevent myopia progression exist, including spectacles,
contact lenses and anti-muscarinic
medications.28 The prescription of
contact lenses for myopia control in
particular has recently increased.1
Rigid gas permeable contact
lenses were found to have no evidence of effect on myopic children’s
eye growth; however, progressive
addition lenses (PALs) and bifocal
spectacles were found to yield a
small slowing of myopia progression.28 Furthermore, children wearing multifocal lenses, either PALs
or bifocals, progressed on average
0.16D less than children wearing
single-vision lenses.28 A more recent
study that involved the use of contact lenses to reduce hyperopic defocus in the peripheral retina found
that these contact lenses slow the

considerable efforts
to identify the causes
and manage this
condition. Contact
lens researchers have
made significant
strides in identifying the causes of
this condition and
are continuing to
improve the properties of lens materials. Furthermore,
several novel designs
Fig. 3. This investigational “smart” contact lens monitors
of lens materials
tear glucose levels with an embedded sensor.
that can be applied
for conditions other than refractive
progression of myopia by 40% per
year.29 Thus, contact lenses designed correction have also been developed
and launched. The development and
to induce peripheral hyperopia
innovations that have occurred over
appear to be an attractive, efficient
the past few years offer the promise
and safe means of controlling the
of a wider application of contact
progression of myopia.
lenses that could be attractive to
Several independent studies have
both practitioners and patients. ■
shown orthokeratology (ortho-k)
Dr. Srinivasan is a research assislenses slow ocular elongation.30,31
The changes induced with ortho-K
tant professor and a clinical research
treatment are directly related to the
manager at the Centre for Contact
initial myopia level, and thus variLens Research (CCLR), School of
able. These lenses are considered by
Optometry and Vision Science, Unimany to be the most trustworthy
versity of Waterloo, Canada. She is
index of myopia control; however,
actively involved in various clinical
adverse events should be carefully
trials conducted at the CCLR.
evaluated. There have been case
Dr. Subbaraman is the head of
reports on severe microbial keratitis
biological sciences and a senior
infections in children wearing these
clinical scientist at CCLR. He has
lenses.32
authored several peer-reviewed and
professional articles in the area of
A few other contact lenses are
contact lens discomfort and tear
also available for clinicians to try as
film biochemistry, and has prea treatment option to prevent the
sented at national and international
progression of myopia, including
conferences.
the five-zone dual power MySight
Disclosure: Over the past three
design from New Zealand and
years, CCLR has received research
another lens based on the Fresnel
support or honoraria from the foldesign from Hong Kong.28
lowing companies: Advanced Vision
In conclusion, contact lens-related Research, Alcon, AlgiPharma, Allergan, Ciba Vision, CooperVision,
discomfort continues to be a major
Contamac US, Eleven Biotherapeuproblem that can drastically impact
tics, Essilor, Johnson & Johnson
the success of contact lens wear.
Vision Care, Ocular Dynamics,
Researchers, clinicians and the
Oculus, Ocusense, TearScience,
contact lens industry have made

52 REVIEW OF OPTOMETRY FEBRUARY 15, 2015

046_ro0215_f3.indd 52

2/3/15 2:16 PM

Visioneering Technologies. However, Drs. Srinivasan
and Subbaraman do not serve on an advisory board or
own shares in any optometric company.
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Academy Update:

Dry Eye Research
If you’re trying to keep up with what’s new in dry eye, a wealth of new information
came out at the 2014 American Academy of Optometry meeting in Denver.
By Barbara Caffery, OD, PhD
ust when you think we’ve
discovered everything there
is to know about dry eye,
new information arises. For
instance, the November 2014
Canadian Journal of Optometry
included a standalone supplement
on “Screening, Diagnosis and Management of Dry Eye Disease.” Also,
a Dry Eye Summit took place in
December in Dallas. And soon, the
Tear Film and Ocular Surface Society will hold a news conference to
revisit the exhaustive International
Dry Eye WorkShop (DEWS) report,
and revamp it with the new knowledge of the day.
So, we still have a good deal to
learn.
To that end, here is a recap of
what we learned at the 2014 American Academy of Optometry meeting.

J

Pathophysiology
Many of the scientific papers presented at the Academy meeting

added to our understanding
of the pathophysiology of dry
eye disease. The complexity at a clinical level may be
overwhelming. No matter; as
eye care clinicians, the better
we understand the diseases
that we are dealing with, the
better we will manage them.
• Aqueous deficient vs.
evaporative dry eye. Too
often, we lump all forms of
dry eye together and skip the Researchers recognized a molecular biomarker
differentiation of phenotype
for Sjögren’s-related dry eye.
by ignoring the Schirmer test
or phenol red thread test.
On a practical level, this suggests
One paper differentiated aqueous that topical corticosteroids may be
deficient (ADDE) and evaporative
more effective as an initial treatment
dry eye (EDE) at a molecular level.1
of ADDE than in other forms of dry
Jillian F. Meadows, OD, and coleye syndrome.
leagues found that T-helper cells 1, 2
• Biomarker for Sjögren’s. In earand 17 are active in dry eye disease
lier work in mice, Nancy A. McNaregardless of etiology. However,
mara, OD, PhD, and colleagues
ADDE has increased inflammation,
found that the PAX-6 molecule is
as measured by cytokine levels, com- decreased in Sjögren’s syndrome
pared to EDE and mixed disease.
(SS). PAX-6 regulates stem cells to
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to feel better, so it’s one of the main
inflammation even after
goals in our treatment plans.
removal of the stimulus.
• Do some patients feel more
• CLs don’t induce MGD.
pain? Speaking of symptoms, an
Meibomian gland disease is
interesting paper presented by Eric
an important factor in dry
Li, OD, suggested that we temper
eye, and some evidence sugour rating of dry eye disease by
gests that contact lens wearlearning the global pain sensitivity of
ers have greater meibomian
our patients.8 There is a general pain
gland loss than non-lens
4
sensitivity questionnaire that can difwearers. As clinicians, we
worry about causing harm
ferentiate those of us who feel pain
to our patients, but we also
too much and those who feel pain
know the value of contact
too little. This understanding may
Contact lenses don’t appear to affect meibomian
lenses. Two papers put these help to explain the very real clinical
glands. That is, meibomian gland atrophy is no
worries to rest.
dilemma of painfully sore eyes with
worse in CL wearers than in non-wearers.
Sruthi Srinivasan, PhD,
few signs vs. terribly stained ocular
BSOptom, and Andrew D. Pucker,
surfaces with few symptoms.
commit to being corneal cells, thus
• The other reason for dry eye.
preventing squamous metaplasia and MS, OD, each studied contact lens
wearers and non-contact lens wearWhen a patient presents with ocular
damage of ocular surface cells from
ers and, using meibography, found
discomfort and epiphora, dry eye is
the inflammatory cytokine IL-1β.
no difference in meibomian gland
usually at the forefront of our differIn this study, researchers perdropout in the two groups.5,6
ential diagnosis. A poster described
formed impression cytology of the
two cases presenting with severe
bulbar conjunctiva of human subDiagnosis
dry eye symptoms (OSDI >33/100)
jects with and without SS to analyze
including discomfort, tearing and
As an eye care clinician, I’m always
the level of PAX-6.2 This molecule
was significantly lower in SS patients interested in diagnostic testing. Diag- ocular irritation.9 However, full dry
and was highly correlated with ocunosis is a tricky business in clinical
eye exams ruled out MGD, lid wiper
lar surface staining. This molecule
practice. There are many
may serve as a biomarker for SS as
questions: Which patients
well as a target for treatment. Spedo we test, and which
cifically, CD4 T-cells seem to be the
tests do we use? How
main regulators of the loss of PAX-6 many tests are needed?
in ocular surface cells. Therefore,
Who should have a full
a topical medication that would
tear film and ocular surchange the CD4 T-cell expressions
face disease work-up?
might prevent the loss of PAX-6.
What does this cost?
• Vitamin D and ocular inflamBear in mind that one
mation. Vitamin D is believed to
recent study found that
play a major role in modulating
up to 60% of patients
inflammation. In human corneal
with clinically significant
epithelial cells in vitro, vitamin D
dry eye are asymptomLook out for conjunctivochalasis, which masquerades
lessened inflammation induced from atic.7 This study used
as dry eye. Note the redundant folds in an otherwise
toll-like receptors, which activate
osmolarity as the diagtransparent conjunctiva.
immune cell responses. Also, vitanostic criterion for dry
min D influences gene expression
eye. Because many of us don’t have
epitheliopathy and hyperosmolar
to increase proteins that are used
the ability to measure osmolarity in
tear film, but did show shortened
in innate immunity.3 This study, by
our offices, we must use symptoms
tear film breakup time.
and other signs, such as staining, to
The diagnosis: conjunctivochalaRose Y. Reins, PhD, and colleagues,
determine dry eye. So, symptoms of
sis, which is characterized as redunfurthers our understanding of vitamin D’s protective function, showing any kind do play a big role in clinical dant conjunctival tissue that often
practice. We want all of our patients presents with symptoms similar to
that vitamin D is able to diminish
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What’s New in Dry Eye Diagnostic Technology?
The new tools of the trade in diagnosis help us to determine if dry
eye is present and what the core dry eye mechanism is in a particular patient. The newer diagnostic measures include tear osmolarity (TearLab), interferometry (LipiView, TearScience), cytokine
assays, enzyme assays (MMP-9, InflammaDry) and meibography.
Some of these are used frequently and others fall outside the
realm of typical clinical practice.
• Osmolarity is now used in a number of dry eye practices
and, although there is still controversy over its true clinical value,
many dry eye experts say that they could not do their job without
it. The testing involves a tear sample that is automatically taken up
by the tip of the TearLab instrument. The two arms are placed in a
well and the osmolarity is read out almost instantly. Normal tears
would have an osmolarity of 308mOsml or less. Also, both eyes
should have readings that are within 5mOsml of each other. We
may need to monitor patients over time to ensure the consistency
of the osmolarity. Normal eyes would have little variability over
time, but dry eyes would have greater variability both over time
and between eyes.
• Interferometry, performed by the LipiView instrument,
allows us to see the lipid layer moving on the eye and gives us
an assessment of the stability of the tear film. It is used for that
purpose alone and to decide whether the LipiFlow (TearScience)
treatment is recommended. The rough-and-ready clinical test that
simulates this stability test is tear break-up time.
• Cytokine assays, common in the realm of research, may
gain clinical application one day. The hope is that we will be able
to take a tear sample, place it in a portable device and determine
the exact composition of the tear film, and then customize our
treatment for individual dry eye patients. To date, this analysis is
limited to the research lab.
However, the enzyme MMP-9 is readily measured in office
using the InflammaDry kit. This works and looks like a pregnancy
test in that the tear sample delivers a pink line to the stick reader
if the enzyme is in a higher concentration than normal. MMP-9 is
a useful molecule at a normal level but in higher concentrations
can cause intercellular matrices to dissolve on the ocular surface.
There is evidence that this enzyme is overproduced by meibomian
glands, conjunctival cells and lacrimal glands in dry eye.1-3

dry eye (including epiphora, foreign
body sensation and ocular irritation). Ophthalmic dyes highlight
the redundant folds in the otherwise
transparent conjunctiva, and can
alert us to an early presentation
along the lower fornix. So, be sure to
add conjunctivochalasis in your dif-

The clinical endpoint of excess MMP-9 is likely our observation of
corneal and conjunctival staining.4
• Antibody analysis appears to identify Sjögren’s syndromeassociated dry eye, the most severe form of dry eye disease.
Perhaps the biggest problem facing patients with Sjögren’s syndrome is getting a diagnosis. Rheumatology has used blood testing to determine the presence of Sjögren’s syndrome by analyzing
many antibodies, including ANA, RF, Anti-Ro/SSA and Anto-La/
SSB in serum. Unfortunately, dentists, optometrists, ophthalmologists and family practice physicians often overlook the presenting
symptoms of dry eye and dry mouth.
Indeed, many patients with “idiopathic” dry eyes have autoantibodies consistent with early SS, at a frequency higher than currently reported in the literature.4
Sjö (Nicox) is test in which a pinprick sample of blood is
analyzed for markers of salivary inflammation that may identify
Sjögren’s syndrome in the absence of the traditional antibodies
alone. The report includes the presence and levels of salivary
protein (SP-1) and parotid secretory protein (PSP), which are considered to be early signs of syndrome, as well as other traditional
markers. This type of simple in-office lab analysis could offer earlier diagnosis and lead to better management of dry eye and other
systemic manifestations in patients with Sjögren’s syndrome.
• Meibography is a fascinating diagnostic tool. It requires
expensive instrumentation, but the images that result are clinically
important. One can see the number of meibomian glands, the
number of dropouts and those that are enlarged easily. Meibomian
glands are a very important aspect of dry eye disease, so seeing
them clearly is a wonderful clinical tool. For now, we press on the
lids and estimate the numbers of glands that are functioning and
what the secretions look like.
1. Acera A, Veccino E, Duran JA. Tear MMP-9 levels as a marker of ocular surface inflammation
in conjunctivochalasis. Invest Ophthalmol Vis Sci. 2013 Dec 23;54(13):8285-91.
2. Ding J, Kam WR, Dieckow J, Sullivan DA. The influence of 13-cis retinoic acid on human
meibomian gland epithelial cells. Invest Ophthalmol Vis Sci. 2013 Jun 26;54(6):4341-50.
3. Luo L, Li DQ, Doshi A, et al. Experimental dry eye stimulates production of inflammatory
cytokines and MMP-9 and activates MAPK signalling pathways on the ocular surface. Invest
Ophthalmol Vis Sci. 2004 Dec;45(12):4293-301.
4. Pflugfelder SC, Farley W, Luo L, et al. Matrix metalloproteinase-9 knockout confers
resistance to corneal epithelial barrier disruption in experimental dry eye. Am J Pathol. 2005
Jan;166(1):61-71.
5. Pardo DP. Malyavantham K, Suresh L, et al. Detecting the Root Cause of Your Patients’ Dry
Eye: Sjö, an Advanced Diagnostic for Detection of Sjögren’s Syndrome Autoantibodies. Poster
presented at American Academy of Optometry Meeting 2014, November 13; Denver, CO.

ferential for dry eye, especially in the
presence of normal osmolarity.

Treatment
Our treatment of dry eye is
becoming more focused. Antiinflammatory therapies include
pulse-dosed steroids and Restasis

(cyclosporine A, Allergan), as well
as oral doxycycline, minocycline
and azithromycin. It has been suggested recently that Restasis may
be more efficacious when used with
greater frequency (more than twice
daily) in certain patients with severe
dry eye.10 Also, azithromycin may
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grast 5.0% and the other half
were given vehicle only. The
main outcome measures were
inferior corneal staining and
reduced symptoms on a visual
analog scale. Although there
was no difference found in
the staining scores, there was
significant reduction in dryness symptoms with the use
of lifitegrast. The secondary
outcomes were total corneal
Intraductal probing of blocked meibomian glands staining, nasal lissamine green
can be a more effective treatment than artificial
staining of the conjunctiva
tears in dry eye patients.
and symptoms. The treatment
group had reduced ocular disbe more valuable than tetracycline
comfort and decreased itching and
derivatives in treating meibomian
foreign body sensation.
gland disease; it would certainly be
An NDA for lifitegrast is expected
a much shorter-term therapy.11,12
to be submitted to the FDA early
Other interesting treatment
this year. These and other efforts to
research:
create unique and better anti-inflam• Intraductal meibomian gland
matory drops continue to be an
probing. Blockage of the meibomian important area of dry eye research.
glands is a major cause of increased
tear evaporation. So, Srihari NarayMore to Come
anan, OD, PhD, and colleagues
We still have a good deal to learn
presented a poster on intraductal
about dry eye, but we are making
meibomian gland probing (IMGP).13 progress. The various phenotypes
Their study treated MGD patients
of dry eye are being elucidated.
with either IMGP or an artificial tear The pathophysiology is better
designed to treat evaporative dry
understood. Diagnostic testing is
eye. They determined that IMGP is
improving, and some of the more
more effective than artificial tears
innovative tests may become comalone for MGD. Specifically, submonly used in private practice. Also,
jects in the IMGP group showed
the effort to discover better treatmore than 50% improvement in
ments is well under way.
symptoms, as well as a doubling of
Meanwhile, we have groups of
TBUT.
specialists in North America and
• Phase III results of lifitegrast.
around the world that are workAn interesting paper by Paul Karing to create clinical guidelines and
pecki, OD, and colleagues reported
important summaries that will serve
on Phase III results using lifitegrast
to update all of us on evidence-based
as an anti-inflammatory treatment
care and management of dry eye
for dry eye.14 Lifitegrast acts as an
disease.
There are still so many questions.
ICAM-1 decoy, thus preventing
some of the cascade of inflammation Can we prevent meibomian gland
and initiating treatment further back dropout? Are non-preserved drops
really better? Is QID better than
in the inflammatory process.
PRN? Can dry eye disease be a pure
In this study, half of the 718 subneuropathy?
jects enrolled received topical lifite-

For now, I am determined to take
a thorough case history, perform
the appropriate testing, consider the
inflammatory process associated
with dry eye, and to explain the disease clearly to my patients. ■
Dr. Caffery is in group practice
in Toronto, teaches part time at the
University of Waterloo School of
Optometry, and is secretary-treasurer of the board of the American
Academy of Optometry.
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Slit Lamp Essentials
INTERACTIVE PRINT

Essential Procedures at the Slit Lamp:

How to Insert and Remove an

Amniotic
Membrane Graft
For a variety of corneal insults, amniotic membrane devices can speed healing,
reduce scarring and improve comfort. Here’s how to apply one.
By Kyle Ryff, OD, Brianna Ryff, OD, and Nathan Lighthizer, OD
t’s Monday morning. As you’re
reading over your patient schedule for the day, your receptionist
asks if you can take a walk-in to
start the morning: Mr. Jones woke
up with a very painful right eye.
“Another recurrent corneal erosion!” you think to yourself. It’s the
fourth one in the last 10 months.
You wish there were a better way
to manage these erosions and help
prevent future recurrence. You’ve
heard about amniotic membranes;
maybe that’s the solution you’re
looking for.
But how exactly do you use one?
In this article, the second of a sixpart, print-and-video instructional
series, we’ll show you how.

I

What AMGs Can Do
Amniotic membrane grafts (AMG)
were first introduced in eye care
more than 60 years ago, but stable
application to the eye was not

Amniotic membrane grafts (such as the Prokera Slim, shown here) promote epithelialization,
decrease inflammation and scarring, prevent new blood vessel growth and improve comfort.

successful for the management of
many ophthalmic indications until
1995.1 The popularity of AMGs
over the past two decades has
grown immensely, perpetuated by
their ability to speed healing and
encourage regeneration of ocular

tissues.1-3 AMGs promote epithelialization, decrease inflammation
To see a narrated video of
this procedure, visit www.
reviewofoptometry.com, or
scan this QR code.
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Our patient in this case is a 32-year-old female who had spilled bleach particles in both eyes in a work-related accident. In the
right eye, which was 20/400, she had a marginal ulcer as well as extensive neovascularization, haze and scarring.

and scarring, prevent new blood
vessel growth and improve patient
comfort by reducing pain.
The membrane is composed of
three layers: a single layer of epithelial cells, a thick basement membrane, and an avascular stromal
layer. The stromal layer is believed
to help downregulate major inflammatory complexes that are found
in many ocular surface conditions
that can lead to scarring.4,5 While
anti-inflammatory mediators can
indirectly reduce scarring, amniotic
membranes also have a direct antiscarring effect through inhibition
of fibroblasts at a transcriptional
level.6
In addition to less scarring,
corneal surfaces fit with an AMG
have also shown reduced neovascularization. Amniotic membrane
tissue is naturally avascular, and it
inhibits the migration of vascular
endothelial growth factor (VEGF).
Prepared AMGs seem to have this
same property also; they prevent
the migration of VEGF, allowing
the underlying cornea to receive the
inherent antiangiogenic properties
of the AMG.7

Types of AMGs
Since the discovery that AMGs
accelerate corneal healing, three
different types of AMGs have been
developed: permanent surgical
grafts, dehydrated sutureless grafts
and cryopreserved sutureless grafts.
• Surgical grafts. Corneal surgeons use this type when a more
permanent graft needs to be sutured
onto the tissue; it will later dissolve.
This is commonly used during conjunctival reconstruction surgeries
such as pterygium resection.
• Dehydrated sutureless grafts.
These are becoming an increasingly
popular treatment by optometrists
and ophthalmologists for conditions
that may lead to corneal scarring.
Two of the most common are the
AmbioDisk (IOP Ophthalmics) and
BioDOptix (BioD).
Dehydrated sutureless grafts—a
flat disc of tissue without a stabilizing outer ring—require the doctor
to have slightly more finesse and
dexterity during application. A lid
speculum is required for applying
the AMG to the cornea. After the
graft is smoothed out and centered
over the involved area, a bandage

contact lens is applied over the top
of the AMG. Special care must be
taken when removing the lid speculum in order to not disrupt the graft
by bumping it or the contact lens.
• Cryopreserved sutureless grafts.
Because dehydrated AMGs may
be more challenging to insert and
require a lid speculum, the third
type of AMG, a cryopreserved
sutureless graft—the Prokera (BioTissue)—is a popular choice for
optometrists interested in using this
treatment in their practice.
The Prokera amniotic membrane
is fastened within an ophthalmic
conformer ring. All cell activity of
the tissue has been inactivated to
eliminate the possibility of graft
rejection. It is stored in a medium
that contains ciprofloxacin and
amphotericin B, and must be kept
cold during shipping and storage.8
The grafts come in three thicknesses: Prokera (~100µm thick),
Prokera Slim (~100µm, with a low
profile) and Prokera Plus (~200µm).
The recommended thickness is
based on the severity of the corneal
defect being treated—the more
severe the condition, the thicker
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The first step: instill anesthetic into the involved eye.

thermal burn,
post-DSEK for
bullous keratopathy, Salzmann’s
nodular degenBecause the graft is stored in the freezer, allow it to thaw for a
eration, acute
few minutes before insertion. It’s OK to handle it gingerly with
Stevens-Johnson gloves. Forceps aren’t necessary.
syndrome, microbial ulcers, herpes simplex keratitis
and herpes zoster keratitis.
While a bandage contact lens
may increase the incidence of
Indications and
microbial keratitis, no studies have
Contraindications
demonstrated a similar occurrence
Use of an AMG is clinically indiwith AMGs.9 Therefore, unlike
cated for any condition causing
damage to the ocular surface cells,
a bandage contact lens, an AMG
underlying stromal inflammation
may be used at any point to treat
or, most importantly, any condition the above conditions. Maintaining
that could lead to permanent scaradjunct pharmaceutical therapy is
ring affecting the patient’s vision.
important when active infection
Some of these include recurrent
is present. So, instruct patients to
corneal erosion, corneal sequelae
continue their antibiotic drop right
of severe dry eye syndrome, neuover the top of the AMG when
rotrophic ulcer, persistent corneal
indicated. (We’re not aware of any
epithelial defect, chemical and
studies stating that topical absorption of medications
AMG or BCL?
is diminished by the
A question often posed is: “When do you use an amniotic
Using sterile saline, thoroughly rinse off
presence of AMGs.)
membrane graft instead of a bandage contact lens?” The
There are two main the storage solution from the graft.
answer goes back to the inherent healing properties of the
contraindications for
AMG. Bandage contact lenses certainly improve patient
AMGs: patients with
patient allergies to ciprofloxacin or
comfort, but they have no effect in scar inhibition. Strongly
glaucoma drainage
amphotericin B.10
consider an AMG instead of a bandage contact lens in any
devices or filtering
corneal condition that has trouble healing on its own or may
blebs. Other contraHow to Insert the AMG
result in corneal scarring, such as a central corneal ulcer.
indications specific
Because the Prokera has a conto Prokera include
former ring that makes handling
the AMG must be. Prokera Slim is
for mild to moderate indications
(such as recurrent corneal erosion),
Prokera is for moderate to severe
indications (neurotrophic epithelial
defect) and Prokera Plus is for very
severe indications (chemical burns).
For most indications, we use the
Prokera Slim in our offices with
good success and patient comfort.
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To insert the graft, hold the upper eyelid and ask the patient to look down.

Slide the device into the superior fornix. The patient may feel some discomfort.

Ask the patient to look upward. Pull down the lower eyelid and slide the graft into the
inferior fornix.

relatively easy, application and
removal is not a problem for most
clinicians. Due to this, and because
it’s readily available to most optometrists, this article focuses on the
Prokera device.
When the AMG first arrives
from the manufacturer, store it at
an appropriate temperature based
on when it may be used. It can be
stored in a standard refrigerator for
up to three months or stored in a
freezer for up to one year.
Once a patient is a candidate for
an AMG, remove the Prokera from
the fridge or freezer, and let it sit at
room temperature in its unopened
package for at least 10 to 15 minutes.
To insert the device:
• First, instill one drop of anesthetic into the involved eye. Note:
Some conditions, such as recurrent
corneal erosions or Salzmann’s
nodular degeneration, may benefit
from corneal debridement before
applying the Prokera.
• Once you open the package,
be sure to handle the AMG with
sterile gloves or forceps to maintain
asepsis.
• Thoroughly rinse the AMG
with sterile saline to remove the
preservative storage solution. This
will also increase initial patient
comfort by reducing the stinging
sensation.
• Hold the patient’s upper eyelid
and instruct the patient to look
down. Insert the Prokera into the
superior fornix. Then, instruct the
patient to look straight or slightly
upward. While pulling down the
lower eyelid, slide the Prokera into
the inferior fornix.
• After the AMG is fully inserted,
check for good centration of the
AMG.
• Optional: Apply a tape tarsorrhaphy over the superior lid crease
or lateral canthus to help keep the
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Ask the patient to blink gently and then check for centration.

Prokera centered and minimize
discomfort; however, many practitioners find this unnecessary when
using the Prokera Slim. The necessity and duration of the tape tarsorrhaphy varies among individual
patients and their pain threshold.
Follow-up depends on the ocular
condition. For example, if treating
a central bacterial corneal ulcer,
patient follow-up would likely be

A tape tarsorrhaphy can lessen the discomfort of blinking.

every one to two days while using
an appropriate antibiotic medication.

How to Remove the AMG

FDA regulations require that a
sutureless amniotic membrane graft
cannot stay on the eye for more
than 29 days. That’s not usually
a concern with an AMG. In most
cases, it will dissolve in five to 10
days, depending
on the severity of
the condition. For
instance, in a severe
chemical burn with
intense inflammation, the AMG
will likely dissolve
quickly in a matter
of three to four days.
On the other hand,
a neurotrophic ulcer
that has little inflammation may need
the AMG for two to
The graft’s conformer ring is visible in the lateral canthus.
four weeks to fully
Once the amniotic membrane graft dissolves (usually within heal. For most conabout a week) and the eye has healed, remove the ring.
ditions, the Prokera

is on the ocular surface five to seven
days.
Once the AMG dissolves, remove
the conformer ring. If the AMG is
still intact, but the ocular condition has fully healed, then remove
the conformer ring and remaining
AMG.
To remove the Prokera:
• First, instill one drop of topical
anesthetic.
• Pull the lower eyelid down and
instruct the patient to look up. Lift
the lower edge of the Prokera with
blunt forceps.
• Instruct the patient to look
down and apply a gentle pressure
in a downward motion on the
superior eyelid. This allows you to
pull the Prokera down and off the
globe.
• While no other lubrication
drops or saline are necessary, preservative-free artificial tears may be
instilled after removal to improve
patient comfort.
For patients battling recurrent
corneal erosions or severe dry eye
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syndrome, do not let them continue
to suffer using standard treatments.
What about those patients with
central corneal ulcers or chemical
burns and the threat of permanent
vision loss? Consider an AMG.
By improving a patient’s severe
corneal condition and restoring
their quality of life, you’ll gain the
patient’s deepest loyalty. If you’re
able to provide a treatment that
reduces scarring, promotes healing, decreases pain and helps to
preserve vision, these patients will
open the door to a number of new
referrals. ■
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Coding Connection: Coding for Prokera
By John Rumpakis, OD, MBA, Clinical Coding Editor
Inserting a Prokera may seem as simple as applying a bandage contact lens—but take
care when coding and billing, or you may make an alarming mistake.
Amniotic products are used in medicine for a wide array of problems, and the eye is no
different. The American Medical Association created CPT Code 65778 (currently defined
as: “Placement of amniotic membrane on the ocular surface; without sutures,” with a
10-day global period) because it recognized the importance of delivering the wound healing
properties of cryopreserved amniotic membrane to the ocular surface without the use of
sutures.
Subsequently, the Center for Medicare and Medicaid Services (CMS) authorized payment
policies for the procedure to be performed in both facility and non-facility settings, and all
local Medicare carriers established coverage policies for this procedure.
Although CPT references it as a surgical procedure, clinical application of a Prokera
amniotic membrane device is virtually identical to the insertion of a bandage contact lens.
So can this “surgical procedure” be performed by an optometrist?
The answer is, it depends. Most state boards of optometry have deemed this procedure
to be well within the optometric scope of practice. In fact, a recent consideration by CMS
on the use of amniotic membranes for ocular surface disease states: “our medical advisors
indicated that the procedure described by CPT code 65778 is not significantly different
than placing a bandage contact lens on the surface of the eye to cover a corneal epithelial
defect. CPT code 65778 describes the simple placement of a special type of bandage (a
self-retaining amniotic membrane device) on the surface of the eye, which would most
commonly be used in the HOPD [hospital outpatient department] to cover the surface of the
eye after a procedure that results in a corneal epithelial defect.”1
Keep in mind that for CMS, a separate charge and reimbursement for the supply of the
amniotic membrane is not allowed; it’s bundled into the reimbursement for the procedure
itself (not unlike the rationale used for punctal plugs).
However, other commercial carriers may have policies that allow for reimbursement of
the procedure and the materials, and if so, the appropriate HCPCS Level II code is V2790
(“Amniotic membrane for surgical reconstruction, per procedure.”)
Most importantly, because this is considered to be a minor surgical procedure, and in
accordance with minor surgical rules, an office visit (either 920XX or 992XX) is generally
not separately billable when performed on the same date of service as CPT code 65778.
That’s because reimbursement for the 65778 code itself already includes compensation for
the office visit related to the decision to perform this minor surgical procedure. So it would
be the rare occasion to append modifier -25 to an E/M office visit performed on the same
day as the application of a Prokera.
Question or comments? E-mail ROcodingconnection@gmail.com.
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15;77(221): 68339-41. Available at: http://69.175.53.6/register/2012/Nov/15/2012-26902.pdf.
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and induction of apoptosis in RAW264.7 cells by amniotic membrane extract. Invest Ophthalmol Vis Sci. 2008;
49(10):4468-75.
6. Tseng SCG, Li D-Q, Ma X. Suppression of transforming
growth factor isoforms, TGF-β receptor II, and myofibroblast
differentiation in cultured human corneal and limbal fibroblasts by amniotic membrane matrix. J Cell Physiol. 1999;
179:325-35.
7. Jiang A, Li C, Gao Y, et al. In vivo and in vitro inhibitory

effect of amniotic extraction on neovascularization. Cornea.
2006; 25(10 Suppl. 1):S36-S40.
8. Prokera Slim Product Insert. Bio-Tissue website: www.
biotissue.com/downloads/prokera-slim-insert_PI-BT004E_V1.pdf. Accessed Dec 10, 2014.
9. Kent HD, Cohen EJ, Laibson PR, et al. Microbial keratitis
and corneal ulceration associated with therapeutic soft contact lenses. CLAO J. 1990;(16):49-52.
10. Prasher P, Lehmann JD, Aggarwal NK. Ahmed tube
exposure secondary to prokera implantation. Eye Contact
Lens; 34 (4); 244-5.
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at SECO 2015

For cutting-edge CE, there’s no place like SECO, “Where Sight Meets Vision.”
By Jane Cole, Contributing Editor
ision isn’t just being able to
see with your eyes. “Where
Sight Meets Vision,” the
theme for SECO’s 2015
congress, plays on the other definition of vision as the ability to plan
for the future with imagination and
knowledge.
SECO International has crafted
its upcoming congress—held in
Atlanta from March 4 to 8—with
just this philosophy in mind.

V

Can’t Miss CE
“SECO has long been known as
the meeting to attend if you are
looking for cutting-edge optometric education, and this year is no
exception,” says optometrist James
Herman, president of SECO International. “Our profession is changing rapidly, and we have designed
the courses at SECO 2015 to meet
today’s needs while still expanding
the boundaries of optometric practice. SECO International is committed to providing a quality education
to everyone in the eye care profes-

sion with courses that allow both
optometrists and allied ophthalmic
professionals to get ahead of the
curve and focused on success.”
Education highlights you won’t
want to miss:
• More than 250 courses, including six special sessions for optometrists, SECO’s symposium series
and more than 100 additional
courses.
• Special session “New Angles
on Glaucoma,” featuring worldrenowned glaucoma specialist
David Friedman, MD, PhD, of the
Wilmer Eye Institute, along with
his moderator and co-speaker,
one of optometry’s key leaders in
glaucoma, Murray Fingeret, OD.
The duo will cover the latest news
in glaucoma, including advanced
diagnostic testing, the role of the
central field, macular imaging and
compliance.
• Cataract experts Lawrence
Woodard, MD, and Brett Fisher,
MD, will present on current and
future advances in cataract surgery

At SECO 2015, glaucoma specialists David
Friedman, MD, PhD, and Murray Fingeret,
OD, will present a special session on
“New Angles on Glaucoma.”

and will discuss the optometrist’s
role in counseling and comanaging
this large patient population during
the “The Future of Cataract Surgery” special session.
• The “Cutting Edge Cornea”
special session will take a look at
the latest developments in the medical and surgical management of the
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SECO 2015 offers nearly 400 hours of continuing education for optometrists, opticians, paraoptometrics, ophthalmic technicians
and administrative staff. Education includes Special Sessions, an AOP General Session, hourly lectures, hands-on workshops,
certification reviews and Team-Centered Learning for the entire office.

anterior segment from one of the
nation’s leading corneal specialists,
Terry Kim, MD.
• “Stay Out of the Fire: Managing Your Practice Within the Law,”
will help guide you through the
regulatory and legal challenges facing your practice, with solutions to
help minimize liability.
• SECO’s Learning Labs—topics
for these hands-on courses include
low vision, injections, fundus photography and minor surgical procedures.
• SECO’s team-centered learning
courses will focus on practice management, technology and compliance. Some of the topics for 2015
are the HIPAA/HITECH Act, EHR
Stage 2 and beyond, ICD-10 and
low vision.
• A jurisprudence course will
be back by popular demand this
year. It will review the Florida
Optometric Practice Act and help
Florida ODs meet the jurisprudence
requirement for their state.
• The Optometry’s Marketplace
Advanced Media Learning Center
will showcase multimedia educational posters and the opportunity
for optometrists to earn up to three
hours of free CE credit.

Education Like No Other

ters for the all-inclusive package for
“SECO continues its tradition of
SECO 2015 will also get a year’s
creating unique learning opportuni- access to SECO University for free.
ties for attendees, with special ses“No other meeting provides the
sions from experts like Dr. Terry
hospitality, Southern charm and
Kim, chairman of the Corneal
unique fellowship opportunities
and Refractive Surgery Services at
like SECO does,” Dr. Ajamian
Duke University, who will explore
says. “Staff and doctors alike are
the newest corneal conditions and
exposed to a slew of ideas and leave
techniques that most will be hearthe meeting with renewed energy to
ing about for the first time,” says
implement them.”
optometrist Paul C. Ajamian, SECO
For more information or to regoptometric education program
ister for SECO 2015, go to: www.
development committee chair.
seco2015.com. ■
Even before
SECO 2015 kicks
off, optometrists
have the opportunity to gain CE
credits with the
recently launched
SECO University
(secouniversity.
com). This online
resource offers
up to 50 hours of
COPE-approved
online CE from past
SECO congresses
along with course
recordings and
other resources.
Last year’s Eye Dissection Workshop with instructor
Anyone who regisThomas Griffith, OD (right).
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2 CE
Credits

(COPE approval pending)

Neuro-Ophthalmic Disease Basics:

Evaluating the
Efferent Visual System
Accurately diagnosing neuro-ophthalmic disease can be difficult and intimidating.
But a stepwise approach can make the task less daunting and keep you on track.
By Kelly A. Malloy, OD
any optometrists feel
uncomfortable with cases
related to neuro-ophthalmic disease. Either you
fear that you’ll overlook an important finding and not refer a patient
who truly does have neuro-ophthalmic disease, or you’re concerned
that you’ll over-analyze a certain
symptom and refer a patient for
unnecessary consultation or testing.
What you should realize is that
you already have all of the required
tools to accurately examine and
assess a patient who has a neuroophthalmic disease process. All you
need now is to spend some time

M

sharpening those tools.
Previous articles have reviewed
the afferent visual system. Here’s
the counterpart approach for
assessing the efferent visual system.
It’s impossible to include all
aspects of the efferent visual system evaluation in one article.
However, this article covers the
important basics that will help you
not only become more confident at
diagnosing and monitoring neuroophthalmic disease of the efferent
visual system, but also feel more
confident in referring and comanaging a patient with an appropriate
specialist.

Release Date: February 2015
Expiration Date: February 1, 2018
Goal Statement: Many optometrists are uncomfortable with cases of
neuro-ophthalmic disease. This article will help you not only become
more confident at diagnosing and monitoring neuro-ophthalmic
disease of the efferent visual system, but also feel more confident in
referring and comanaging a patient with a specialist.

Afferent vs. Efferent
As referenced in the June 2008
article regarding the afferent visual
system, separating your examination
into tests that assess the afferent versus efferent visual system can make
neuro-ophthalmic disease less overwhelming.1 It is important to make
this distinction so that you know
which tests to do when checking for
a certain disease process. Granted,
a disease process may affect both
systems. However, if you think of the
afferent and efferent systems separately, it will be easier to determine
which tools and tests to employ to
make a proper diagnosis.

Faculty/Editorial Board: Kelly A. Malloy, OD
Credit Statement: COPE approval for 2 hours of CE credit is pending
for this course. Check with your local state licensing board to see if this
counts toward your CE requirement for relicensure.
Joint-Sponsorship Statement: This continuing education course is
joint-sponsored by the Pennsylvania College of Optometry.
Disclosure Statement: Dr. Malloy has no relationships to disclose.
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The afferent system carries impulses from the eye to the central nervous
system, whereas the efferent system
carries impulses from the central
nervous system to the eye. Therefore,
the afferent system deals with optic
nerve function. The efferent system
is associated with ocular motility
issues, ptosis or eyelid retraction,
anisocoria and nystagmus.
When dealing with any issue
involving pupil sizes, eyelids or eye
movements, you must know how
to test all measures of the efferent
visual system. Many times, a disease process that affects the efferent
visual system can manifest through
a combination of findings related to
eyelid position, pupil size and ocular motility. This could, therefore,
indicate possible involvement of a
combination of muscles, the neuromuscular junction, various nerves
(cranial nerves or autonomic nervous
system) and/or the brain/brainstem/
cerebellum. A good understanding
of neuro-anatomy is critical in localizing a disease process. In addition,
a cursory neurologic examination
assessing all cranial nerves, motor
function, sensory function and coordination is also helpful in localizing
a lesion.

Patient History
Just as patient history is a key factor
in assessing the afferent visual system, it’s also essential in assessing the
efferent visual system. You must consider the patient’s systemic and ocular health, as well as lifestyle habits.
• Systemic history. Important
aspects of the systemic history
include any condition that can contribute to an ischemic, inflammatory
or infectious process. Be sure to ask
about specific disease states such as
multiple sclerosis, myasthenia gravis, thyroid disease, stroke, systemic
infections or inflammations, or any
other known health conditions. Also,

How to Rule Out Horner Syndrome
An in-office diagnostic test for Horner syndrome is the use of readily available apraclonidine
ophthalmic solution. Instill either 0.5% or 1% apraclonidine into both eyes and assess the
pupil sizes for change. A positive result is a dilation of the smaller pupil, and therefore a reversal of anisocoria. The eye with the Horner syndrome dilates due to upregulation of the alpha-1
receptors. If the test remains negative at 30 minutes, you need to repeat the measurements
at one hour.
Note that a false
negative result may
occur with acute
Horner syndrome,
such as in acute
internal carotid artery
dissecton.6-8
In determining
the urgency of a
workup, an important Pre-drop presentation (top) shows anisocoria OD>OS, which
reminder is that
was greatest in dim illumination, signifying a sympathetic
Horner syndrome with issue, and suggestive of Horner syndrome. After instillation
any pain in the neck
of apraclonidine 0.5% (bottom), dilation OS — with reversal
or head region needs of anisocoria — confirms Horner syndrome.
to be considered a
carotid dissection until that can be ruled out. This is a medical emergency because of its risk
of impending stroke; send the patient to the emergency room for urgent evaluation and treatment.9

any history of cancer is important.
If there is a history of cancer, always
consider that recurrence or a metastatic lesion could be the cause of the
clinical presentation.
Additionally, if the patient has had
a stroke or other intracranial pathology in the past, you must obtain a
copy of the imaging report to determine the location of the abnormality.
If it’s not in an anatomic region that
would explain the efferent visual system findings, additional work-up is
needed to find the cause.
• Ocular history. Clearly, ocular
history is important in determining the differential diagnoses for an
efferent visual system issue. Find out
if the patient has a history of trauma,
which could contribute to changes in
pupil size and shape, eyelid positioning, ocular alignment and motility.
Often, patients may either forget
about or deny a history of trauma
to their eyes or head, but then on

external evaluation you’ll note scars
or other telltale signs of past trauma
or surgery. However, don’t assume
that an efferent visual system issue
is a result of past trauma unless you
have substantive proof from previous records or examinations, or until
other etiologies have been ruled out.
• Medications. Know all medications and supplements your patient is
using. Some medications can contribute to muscle weakness and therefore
contribute to ptosis or ocular motility problems. For example, statins
have been proven to cause diplopia.2
Anti-seizure medications such as
phenytoin can cause nystagmus.3
• Social history. Because substance abuse could be related to the
patient’s condition, ask about the
patient’s history of tobacco, alcohol
and drug use. All of these can be
risk factors for stroke. In addition,
tobacco use increases the likelihood
of ocular involvement from thyroid
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disease, and alcohol use can
cause nystagmus.4,5

One exception is if there is
a ptosis on the same side as
the smaller pupil, in which
Assessment Tools
case you should still rule out
The main tools needed to
Horner syndrome.
evaluate efferent visual funcIf the anisocoria is greater
tion are pupil measurements,
in either bright or dim illueyelid measurements, exophmination, this signifies a
thalmometry, ductions and
pathologic process of the
versions, as well as cover test- Diagnostic drops for pupil testing: pre-drop presentation
autonomic nervous system.
ing. You’re already familiar
(top) is anisocoria OD>OS, which was greatest in bright
Because the sympathetic syswith these tools, and likely
illumination, signifying a parasympathetic issue. Differential tem acts to dilate the pupil,
use them regularly. However,
includes CN III, pharmacologic dilation, tonic pupil. After
damage to the sympathetic
you need to be sure you’re
instillation of 0.12% pilocarpine (bottom), constriction OD
pathway results in a smaller
using them to their maxiconfirms a tonic pupil.
pupil and anisocoria that is
mum capacity. Often, efferent
greater in dim illumination.
visual system problems can affect
Therefore, you must interpolate
This, especially in the setting of a
multiple components of the efferent
the pupil size to at least the nearest
smaller palpebral aperture on the
visual system. Therefore, no value
0.5mm. This will be much harder to
same side, is indicative of Horner
or measurement should be assessed
do using a millimeter rule.
syndrome. Because there is a charin isolation. For example, whenever
• Pupil size in bright vs. dim
acteristic dilation lag in Horner
you note a difference in pupil sizes,
illumination. Pupil sizes need to be
syndrome, you’ll note the anisocoria
also keep in mind the results of eyemeasured in contrasting illuminain dim illumination is greatest as
lid measurements and ocular motiltions. They should be measured with soon as the lights are turned off, and
ity findings. Such is the case when
the illumination as high as possible,
somewhat less several seconds later.
considering a Horner syndrome or
and then again with the illumina(See “How to Rule Out Horner Syncranial nerve (CN) III palsy.
tion as low as possible. To measure
drome,” page 75.)
• Measuring pupil sizes. Too
pupils in bright illumination, have
Conversely, because the parasymoften, doctors simply estimate or
the room and overhead lights on,
pathetic system acts to constrict the
“eyeball” pupil sizes; we need to be
with the light equally illuminating
pupil, damage to the iris sphincter
sure to measure them as accurately
both eyes. When measuring pupils in leads to anisocoria, which is greater
as possible. Sometimes critical—even dim illumination, all lights should be
in bright illumination. When this
life-threatening—diagnoses are made off. Use a transilluminator directed
is present, we must consider difbecause the difference in pupil sizes
from below, with just enough illumiferentials, including a CN III palsy,
is 0.5mm or less.
nation that you can see and measure
pharmacologic dilation and tonic
For all pupil measurements, be
the pupils. Be careful not to place
pupil. Of course, other tests of effersure the patient is looking at a dismore illumination on one eye than
ent visual function, such as eyelid
tant target. If the patient looks at a
the other, or measure the pupils at
measurements and ocular motilities,
near target, you’ll confuse the reactwo different times with unequal
help in this distinction. Keep in mind
tion to light with the accommodative amounts of illumination. Try to hold
that the pupil does not have to be
response.
the light at a comparable distance
fixed and dilated in a pupil-involved
If the pupils are the same size, or
and angle from each eye. This will
CN III palsy. It is possible to have a
isocoric, there is no efferent pupil
help to ensure consistency in meapartial pupil-involved CN III palsy,
problem. If the pupils are anisocoric,
surements.
which could manifest as anisocoria
the cause could be either physiologic
Take note of the difference in
greater in bright illumination.
or pathologic, and careful pupil
pupil sizes in bright illumination.
If you think the patient may
measurements can help make that
Compare this to the difference in
have a CN III palsy, do not put any
distinction. The best way to measure
pupil sizes in dim illumination. If the
drops in the eye so that when the
pupil size is with the half circle indidifference in pupil sizes in each illucare is transferred to the emergency
cators. These half circles are present
mination is the same, this is consisroom, an accurate pupil assessment
in 1mm increments. Of course, pupil
tent with physiologic anisocoria, and can be made. On the other hand,
sizes do not just come in 1mm steps.
no additional work-up is needed.
if you think the patient likely does
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have pharmacologic dilation of the
pupil, diagnostic testing is helpful
to prevent unnecessary work-up. If
the patient’s pupils are pharmacologically dilated, the receptors are
already bound by the substance that
is dilating the pupils. For this reason,
if any concentration of pilocarpine
is instilled, it will not constrict the
pupil. If it really is a CN III palsy,
the receptors are not occupied, and
1% pilocarpine would constrict the
pupil.
In terms of using diagnostic drops
to assess for a tonic pupil, use a
weak concentration—0.125% pilocarpine. To make it in the office,
dilute the pilocarpine with the
appropriate amount of saline. For
example, you can place a drop of
1% pilocarpine into a contact lens
case and then dilute it with eight
drops from a single-use vial of nonpreserved artificial tears and mix.
Discard the remaining tears from the
vial, which can now be easily used to
suck back up the mixture and instill
a single drop into the eye. Wait 30
minutes or up to one hour to check
for a result. In this case, a positive
result is constriction with this weak
pilocarpine dosage, which would
not constrict a normal eye.10 Be sure
to assess the need to use diagnostic drops before doing tonometry
because you should not touch the
cornea prior to using these drops.
• Comparison of pupil reaction
to light vs. pupil reaction to near.
Assess pupillary reaction to light in
each eye. If it is absent, or less than
expected, be sure to check the pupil
reaction to a near stimulus. This is a
step that is often overlooked, and it
can have great diagnostic potential.
When testing for the accommodative
response, have the patient hold up a
finger in front of their nose and tap
the finger to trigger the proprioceptive cues. Have them alternate from
fixating on their finger to a distant
target. Watch for the change in pupil

Differential Diagnosis for Pupillary Light-Near Dissociation
•
•
•
•
•

Blind eye (amaurotic pupil)
Tonic pupil—sector paralysis, stromal spread, stromal streaming
Argyll Robertson pupil (neurosyphilis)—small pupils, 2.5mm or less
Aberrant regeneration of CN III—eyelid up on infraduction and adduction
Dorsal midbrain syndrome (tectal pupil)—upgaze or downgaze problems, eyelid
retraction

size either from distance to near, or
near to distance.
Compare this response with that
to a light stimulus. Whenever the
reaction to accommodation is greater
than the reaction to light, there is
presence of light-near dissociation.
There are five main causes (see “Differential Diagnosis for Pupillary
Light-Near Dissociation,” above),
and careful testing of other aspects
of the efferent visual system can help
differentiate among these.11-16
• Eyelid measurements.
1. Palpebral apertures. Palpebral
apertures need to be measured any
time there is anisocoria and any time
there is ocular misalignment. Assess
palpebral apertures by measuring
the distance between the lower lash
line and the upper lash line while the
patient is fixating on a distant target.
It is essential that the frontalis muscle
is held and immobilized during these
measurements, so that the patient
cannot raise their eyelids and possibly increase their palpebral aperture.
Take note of any asymmetry—if
asymmetry is noted, determine which
eyelid is abnormal. Differentiate
between ptosis in one eye vs. eyelid
retraction in the fellow eye.
If you suspect myasthenia gravis,
measure the palpebral aperture with
fatigue and icepack testing. When
assessing for fatigue, first measure
pre-fatigue palpebral apertures. Then
have the patient sustain upgaze for

Main Causes of Ptosis
•
•
•
•

CN III palsy (any amount)
Horner syndrome (few mm)
Myasthenia gravis (any amount)
Levator disinsertion

two minutes, being sure the patient
is looking up and not moving their
chin up. Watch for any lid droop
during the two minutes. Even if no
lid droop is noted, measure palpebral
apertures again immediately after the
two minutes of upgaze. Remember,
be sure to hold the frontalis muscle;
the patient should look at the same
distance target used for the prefatigue measurements. Any decrease
in palpebral aperture after the two
minutes of sustained upgaze indicates fatigue, and could be consistent
with myasthenia gravis.17
To further assess for myasthenia
gravis, look for an increase in palpebral apertures after holding an icepack on the eyelids for two minutes.
But first, measure pre-icepack palpebral apertures to assess for interval
change immediately following the
two minutes of eyelid cooling. An
increase in palpebral aperture after
the application of ice suggests myasthenia gravis.18-19
Assessing the strength of the
orbicularis oculi muscles also helps
in assessing for myasthenia gravis.
Have the patient forcefully close
their eyes; you should not be able to
pry the eyelids open. If you can, this
suggests weakness that can be a feature of myasthenia gravis.
2. Lid crease. In order to measure
the lid crease, have the patient look
down, and measure the distance
from the upper lash line to any eyelid
creases. There may be one or several
creases in each eye. The lid crease
signifies the insertion of the levator
muscle. Asymmetric lid creases may
signify disinsertion of the levator,
which could be a cause of ptosis.
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follow-up measurements to accurately assess for interval change. If you
don’t have an exophthalmometer,
you can assess for ease of retropulsion of the globe, as well as have the
patient lean forward with their face
parallel to the floor to see if an asymmetry becomes more apparent with
the help of gravity, as seen with an
orbital varix or mass.
• Ductions and versions. Ductions
and versions need to be performed,
looking for even subtle limitations.
Do versions first (eye movements
with both eyes open). If versions
are not 100% normal in each eye
To assess for myasthenia gravis, check
in every direction, then do ductions,
the lid function. The top photo shows
assessing movements with each eye
lid droop with sustained upgaze/fatigue.
individually.
Bottom photo shows orbicularis oculi
Comparing versions with ductions
weakness when prying lids apart.
can help to differentiate a restrictive
from a neurogenic cause of limited
3. Levator function. In order to
measure levator function, be sure the motility. In a restrictive process,
such as thyroid eye disease or orbital
patient’s head remains still during
mass, the degree of movement will
the testing. First, have the patient
be equal with ductions and verlook down, and put the zero of the
sions. However, with a neurogenic
ruler in a position consistent with
etiology, such as a vasculopathic
the upper lash line. Do not move the
cause, the degree of
ruler. Now, ask the
movement will be
patient to look up
Most common muscles
better on ductions
as high as possible,
involved in thyroid eye
than on versions.
and note where the
disease:
Similarly, forced
upper lash line now
1. Inferior rectus (limited upgaze)
2. Medial rectus (limited abduction)
duction can also
intersects the ruler.
help in this regard.
This maximum
A restrictive process
excursion of the
would demonstrate a positive forced
upper lid from extreme downgaze
duction test in which the eye canto extreme upgaze is the measurenot be moved into its full ductional
ment of levator function. Since CN
range. A neurogenic process would
III innervates the levator muscle, a
CN III palsy is an important cause of demonstrate a negative forced duction test, in which the eye would be
reduced levator function.
able to easily be moved into its full
• Exophthalmometry. Problems
ductional range.20 To perform this
with the efferent visual system can
localize to the orbit, so it’s important test, anesthetize the eye, use a cotton
to measure exophthalmometry. Herswab placed on the limbus opposite
tel exophthalmometry is superior to
the ductional limitation, and gently
Luedde exophthalmometry because
roll the eye in the direction of the
of the ability to measure the base,
ductional limitation. Avoid pushing
which signifies the distance between
the eye back in the socket, which can
the lateral orbital rim in both eyes.
produce a false positive result.
Be sure to use the same base on all
The patient’s full range of motion

This is an example of the documentation
of a right abduction deficit, where the
right eye moves out only 40% of normal
capacity. The 100s represent 100% or full
ductional capacity in all other positions
of gaze. If the patient did not move in a
particular direction from midline, a 0 is
noted.

This is an example of the documentation of
the cover test results on the same patient
as above. There is an eso deviation, which
increases in right gaze; this is consistent
with a right abduction deficit. Note: If
there were both a horizontal and vertical
deviation, both would be noted in the same
box.

of each eye in all directions needs
to be evaluated using a large circle
so that every position of gaze is
assessed—using an H pattern or a
cross pattern can miss some positions
of gaze. Make the circle large enough
to assess full range of motion; with
the arm completely outstretched and
moved in a full circle.
Look for subtle limitations. In lateral gazes, that would be best detected by looking for complete burying
of the sclera in abduction and adduction. Any subtle asymmetry can be
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Forced duction testing moves the eye into
full abduction; this is
a negative test, indicating no restriction.
This is not thyroid,
but could be either
myasthenia gravis, or
a problem anywhere
along the course of CN
VI from pons to orbit.

important—there are times when a
CN VI palsy presents with 90% or
even 95% normal abduction. We
need to compare the ductions with
the cover test results and not rely
on ocular motility assessment alone
to diagnose a cranial nerve palsy. A
patient who truly has a right abduction deficit will also have cover test
results that get more eso on right
gaze.
• Alternate cover test in nine positions of gaze. To do cover testing in
different positions of gaze, have the
patient remove his/her eyeglasses to
avoid induced prismatic effect when
the patient is looking in different
positions of gaze. This means you
may need to give them a larger target
they can see without their glasses, if
possible. If the patient cannot fixate
a large target without their glasses,
they may have to keep them on. Do
cover testing in primary gaze. Then,
turn the patient’s head in different
directions and have them continue
to fixate on the distance target in the
cardinal positions of gaze.
Neutralize the cover test using
both horizontal and vertical prism
bars as appropriate. Neutralize the
largest component (horizontal or
vertical) first, keep that prism bar
in place, and then neutralize the
remaining component with the prism
bar over the other eye. Be sure to
hold the prism bars in a position so
that the patient is looking directly
through them. This means that in
different positons of gaze, the bars

may not be sitting in the same plane
as eyeglasses would sit.
Remember, if there is a significant
ductional limitation, you will need
to put up the prism first in order to
get the patient to find the target in
the limited direction of gaze. Also,
if there is a vertical misalignment,
doing cover testing in both right and
left head tilt helps to determine if the
pattern is consistent with a CN IV
palsy.
To differentiate between a CN
IV palsy and a skew deviation, try
assessing torsion with double Maddox rod testing. In a CN IV palsy,
there may be mild excyclotorsion
of the hyper eye, whereas in a skew
deviation there may be incyclotorsion of the higher eye and excyclotorsion of the lower eye.21 Thyroid
eye disease or myasthenia gravis can
also mimic a CN IV palsy.22
Record the cover test result on a
grid so that you can assess the pattern for any potential CN palsy, or
other recognizable diagnostic pattern.
• Assessing for nystagmus. Have
the patient hold their fixation as
steady as possible in each position
of gaze. Note any rhythmic movements, which can be pendular or
jerk. Jerk nystagmus is named for the
fast phase. Nystagmus is otherwise
classified based on the amplitude and
frequency of its movements. Congenital nystagmus remains horizontal
and symmetric. Any new, vertical or
asymmetric nystagmus is concern-

Pattern of a right CN IV palsy: Possible
excyclotorsion <10 degrees if acute. No
torsion likely if chronic. Torsion viewed
by double Maddox rod testing or downward deviation of the macula. Hyperdeviation worse in contralateral gaze and
ipsilateral head tilt.

Pattern of a right CN VI palsy: Eso deviation greatest in ipsilateral gaze. (Pattern
is the same for any abduction deficit, not
just for CN VI palsy.)

ing for pathology. Neuroimaging is
warranted in these cases. Nystagmus
often localizes to the cerebellum,
brainstem or vestibular system.

Further Assessing
Efferent Findings
When you determine that a patient
has an abnormality of the efferent
visual system based on the above
noted tools for measuring eyelids,
pupils and ocular motilities, it is time
to develop differential diagnoses.
• Work-up. When a problem is
found with the efferent visual system,
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Pattern of a right CN III palsy: Possible
right ptosis. Possible anisocoria greater
in bright illumination.

appropriate work-up and/or referral
is warranted. Depending on your
practice locale, the urgency of the
condition and many other factors,
you may opt to order the work-up
yourself and/or refer to a neuro-ophthalmologist, neurologist or perhaps
to the emergency room. The work-up
typically includes neuroimaging and
lab testing.
An MRI is not possible if the
patient has a pacemaker or defibrillator, cochlear implants, a bullet or

Partial, pupil-involved right CN III palsy. Note that the eye is not down and out. Instead,
note the reversing hyperdeviation and greater exo across from the vertically limited
eye, along with the mild right ptosis. This is a medical emergency—work-up is needed
to rule out an aneurysm.

other metal in the body, or recent
placement of stents. Other contraindications may include excessive
weight (more than 350lbs.) and
claustrophobia, which may preclude
someone from having an MRI in a
closed gantry. The contrast used in
MRI is gadolinium, which causes
relatively few adverse effects. However, facilities request a blood urea
nitrogen (BUN) and creatinine level
in patients over age 50 or with diabetes and hypertension to check for
kidney problems. If
Main Differential Diagnosis for Vertical
the BUN or creatinine is elevated, use
Diplopia/Vertical Ocular Misalignment
of gadolinium may
• Thyroid orbitopathy
• Myasthenia gravis
be contraindicated
• CN III palsy
because of the possi• CN IV palsy (higher eye extorted)
bility of nephrogenic
• Skew deviation (vertical misalignment, higher eye intorted,
systemic fibrosis.23
lower eye extorted)
If an MRI is con• Orbital mass (proptosis)
traindicated, a CT
scan may be warMain Differential Diagnosis for Horizontal
ranted. CT scans are
generally contraindiDiplopia/Horizontal Ocular Misalignment
• Thyroid orbitopathy
cated in children and
• Myasthenia gravis
pregnant women due
• CN III palsy
to radiation exposure.
• CN VI palsy
The contrast used in
• Other abduction deficit (e.g., Duane’s retraction syndrome
a CT scan is iodinetype I)
based, which may
• Internuclear ophthalmoplegia (adduction deficit/abducting
cause allergic reacnystagmus in fellow eye)
tions. This contrast
• Decompensated phoria
is contraindicated in
• Orbital mass
patients with iodine

or shellfish allergies, as well as in
patients with kidney problems.
Therefore, BUN and creatinine levels are often needed before contrast
administration.24
A CT scan is better at imaging
blood and bone than an MRI, and
is the test of choice for detecting
trauma. An MRI with diffusionweighted imaging is best at detecting
acute strokes, as in an older patient
with an internuclear ophthalmoplegia (INO).25 T2 and FLAIR MRI
sequences are best at detecting white
matter changes from multiple sclerosis, as in a younger patient with an
INO from that disease process.26
Neuroimaging is critical in many
cases of efferent visual system issues.
A patient with a partial, painful or
pupil-involved CN III palsy needs an
emergent CTA to rule out aneurysm.
In children or pregnant women,
MRA would be preferable due to
radiation. If an aneurysm is equivocal on CTA or MRA, then a digital
subtraction angiography is the gold
standard to rule out an aneurysm.27,28
With a painful Horner syndrome,
MRA, CTA or angiogram is needed
emergently to rule out a carotid dissection. With an isolated non-painful
Horner syndrome, imaging of the
brain, cervical spine (c-spine), lung,
soft-tissue neck and orbits may be
needed due to the long course of the
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sympathetic pathway. Contrast is
preferred to rule out a mass.29
If you suspect thyroid eye disease,
and are not very concerned about
an alternate process, an orbital CT
will assess for enlarged bellies of the
muscles as well as any compression
of the optic nerve. If you have a differential diagnosis that includes not
only thyroid eye disease but also
another condition, such as orbital
mass, an MRI with contrast would
be a better option. For myasthenia
gravis, the imaging study that may be
warranted is a CT of the chest to rule
out thymoma, which occurs in up
to 20% of patients with myasthenia
gravis.30
Aside from structural abnormalities, other systemic causes of efferent
visual system problems also need
to be ruled out. This is mainly done
with laboratory testing. For inflammatory conditions, order erythrocyte sedimentation rate (ESR) and
C-reactive protein. A complete blood
cell count (CBC), ESR, C-reactive
protein and platelet count must be
performed on patients over the age of
50 when considering the possibility
of giant cell arteritis (GCA). Elevated
ESR, C-reactive protein and platelet
counts may be consistent with GCA,
as may be a reduced hemoglobin
level. Although classically thought
of as a disease affecting the afferent
visual system, GCA can cause diplopia and ocular misalignment.31
If you suspect thyroid eye disease,
order not only thyroid function tests
such as T3, T4 and TSH but also
anti-thyroid antibodies (thyroperoxidase antibody and thyroglobulin
antibody). Sometimes only the thyroid function tests are ordered, found
to be normal, and the work-up ends
there. It is possible to have thyroid
eye disease with normal thyroid function tests. The anti-thyroid antibodies may be the only abnormal lab test
in these cases.32
If you suspect myasthenia gravis,

Common Lab Tests for
Diplopia
• CBC
• C-reactive protein
• ESR
• Platelet count
• Lyme titer
• ANA with reflex titer (for autoimmune
disease)
• ACE (for sarcoid)
• RPR (for syphilis)
• FTA-ABS (for syphilis)
• TSH
• T3/T4
• Thyroperoxidase antibody
• Thyroglobulin antibody
• Acetylcholine receptor antibodies—
binding, blocking and modulating (for
myasthenia gravis)

the initial work-up includes the acetylcholine receptor antibodies. There
are three such antibodies: binding,
blocking and modulating. These are
more likely to be positive in generalized myasthenia gravis. There is only
about a 50% chance that one of the
tests will be positive in a patient with
purely ocular myasthenia gravis.33 If
all three acetylcholine receptor antibodies are negative, and myasthenia
is still suspected, other possible lab
tests to perform are the antibodies
to muscle-specific kinase (MuSK)
and striated muscle antibodies
(StrAbs).34,35
Another non-laboratory test for
myasthenia gravis is a single fiber
electromyogram (EMG). For ocular
myasthenia gravis, this needs to be
performed on the frontalis muscle or
the orbicularis oculi muscle, not on
the forearm, as is the more common
version of the test.36
If the neuroimaging work-up and
laboratory tests do not reveal a cause
of the efferent visual system problem,
ask yourself whether the work-up
was complete and whether additional
evaluation is warranted. Consult
with neuro-ophthalmology and neurology as appropriate. But remember,

sometimes an efferent visual system
problem can signify a medical emergency. If you suspect an aneurysmal
CN III palsy or a carotid dissection,
do not wait for the next available
appointment with the specialist; call
them immediately or send the patient
to the ER with information about
his clinical findings and concerning
diagnosis.

Put Your Knowledge and
Experience to Work
When examining for neuro-ophthalmic disease processes, the most
important tasks for the primary care
optometrist are to fully assess the
efferent visual system, determine if
there is a concerning abnormality,
assess the potential urgency of the
situation, and determine when referral is indicated. Sometimes it may be
difficult to determine whether the
work-up is comprehensive enough or
if the neuroimaging was done properly or read correctly. In those cases,
referral to neuro-ophthalmology or
neurology is warranted.
Do not underestimate your role
in the care of a patient with a neuroophthalmic disease process––you
have the important task of being the
first individual to identify a problem
that needs further evaluation, and
determining how urgent or emergent
that problem may be. You have the
tools to make a proper diagnosis,
and a difference! ■
Dr. Malloy is the director of the
Neuro-Ophthalmic Disease Service
at Pennsylvania College of Optometry, Salus University, and clinical
assistant professor of neurology at
Hahnemann/Drexel College of Medicine in Philadelphia.
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1. Statin use to treat hypercholesterolemia
has been associated with:
a. Diplopia.
b. Anisocoria.
c. Proptosis.
d. Eyelid retraction.
2. Tobacco use increases the likelihood of
ocular involvement from:
a. Thyroid dysfunction.
b. Myasthenia gravis.
c. Sarcoid.
d. Syphilis.
3. Which is used for a convenient, in-office
diagnostic test to confirm the presence of
Horner syndrome?

a. Pilocarpine.
b. Hydroxyamphetamine.
c. Apraclonidine.
d. Cocaine.
4. Anisocoria greatest in bright illumination
could be associated with all of the following
EXCEPT:
a. CN III palsy.
b. Tonic pupil.
c. Pharmacologic dilation.
d. Horner syndrome.
5. 1% pilocarpine DOES NOT constrict:
a. Tonic pupil.
b. Pharmacologically-dilated pupil.
c. Aneurysmal CN III palsy.
d. Normal pupil.
6. Which drop can be used as an in-office
test for tonic pupil?
a. 1% pilocarpine.
b. 0.125% pilocarpine.
c. 0.5% apraclonidine.
d. 1.0% apraclonidine.
7. All of the following are causes of light-near
dissociation EXCEPT:
a. Tonic pupil.
b. Dorsal midbrain syndrome.
c. Neurosyphilis.
d. Horner syndrome.
8. Which is NOT a cause of ptosis?
a. CN III palsy.
b. Myasthenia gravis.
c. Horner syndrome.
d. Dorsal midbrain syndrome.

9. Which is NOT a feature of myasthenia
gravis?
a. Vertical misalignment of eyes.
b. Orbicularis oculi weakness.
c. Ptosis worsens with ice testing.
d. Ptosis worsens with fatigue.
10. Which would cause a positive forced
duction test?
a. Myasthenia gravis.
b. CN VI palsy from diabetes.
c. Thyroid orbitopathy.
d. CN VI palsy from papilledema.
11. What is the most common muscle
involved in thyroid eye disease?
a. Superior rectus.
b. Inferior rectus.
c. Medial rectus.
d. Lateral rectus.
12. All of the following may be causes of
abduction deficit EXCEPT:
a. Myasthenia gravis.
b. Thyroid eye disease.
c. Cranial nerve VI palsy.
d. Internuclear ophthalmoplegia.
13. Which is consistent with the pattern of a
left abduction deficit?
a. Greater eso on right gaze.
b. Greater eso on left gaze.
c. Greater exo on right gaze.
d. Greater exo on left gaze.
14. Which is NOT a feature of the pattern of a
left CN III palsy?
a. Right hyper in upgaze.
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b. Left hyper in downgaze.
c. Increased exo in right gaze.
d. Increased eso in right gaze.
15. Which is NOT a feature of the pattern of
a left CN IV palsy?
a. Left hyper in primary gaze.
b. Left hyper worse in left gaze.
c. Left hyper worse on left head tilt.
d. Mild excyclotorsion of left eye.
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Neuro-Ophthalmic Disease Basics: Evaluating the Efferent Visual System
Directions: Select one answer for each question in the exam and completely darken the
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16. Prior to ordering an MRI with contrast
in a patient with diabetes, which blood test
is needed?
a. CBC.
b. ESR.
c. Creatinine.
d. Hemoglobin A1c.
17. Which is least concerning for aneurysm?
a. Anisocoria greatest in dim illuminaton.
b. Dilated pupil.
c. Complaint of pain.
d. Reversing hyperdeviation in up and
down gazes.
18. Until proven otherwise, painful Horner
syndrome is considered:
a. CN III palsy.
b. Carotid dissection.
c. Aneurysm.
d. Pancoast tumor.
19. Which finding is NOT consistent with
Argyll Robertson pupil?
a. Light-near dissociation.
b. Pupil size of 1.5mm in bright illumination.
c. Pupil size of 3.5mm in dim illumination.
d. Positive FTA-ABS.
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GLAUCOMA DIAGNOSIS

VISUAL FIELDS: WHAT IS PROGRESSION?

Jonathan S. Myers, MD
t’s a reality we all know: some of our glaucoma patients will go
blind in both eyes, but fortunately, most of our glaucoma patients are not going to go blind in either eye. So, the challenge
for us as clinicians is to figure out which patients will and which will
not. Visual fields (VFs) remain one of the most important tools for
separating patients into one group or the other.

I

DETERMINING PROGRESSION
You want to be sure a patient has real progression before moving them on to the next treatment, and VF gurus suggest that
it may take seven fields to be sure of change because inherent
fluctuation masks confirmation of progression. If you do yearly
fields, that’s seven years of waiting to tell a patient that now you
think they were getting worse seven years ago. That’s why I do VFs
on most patients at least twice a year if they are at risk.
It’s not about how fast you can do this; it’s simply about getting
to the same endpoint in less time and effort. VFs can be monitored over time by comparing sequential printouts, such as those
generated by the Humphrey Visual Field Analyzer (Zeiss); by using
Guided Progression Analysis (GPA) software (Zeiss); point-wise linear regression (Progressor); or Octopus EyeSuite perimetry (HaagStreit). Looking at the series of fields and the thresholds takes
some training and practice and is often hard, but we fortunately
have these software tools that make it much easier.
The GPA software uses a series of triangles to compare a new
VF to an average of two baseline VFs. Essentially, when you take
the GPA, it averages the first two baseline fields and then compares each subsequent field at each point. Thus, at any given
point, it defines a sort of threshold and allows you to identify which
points have crossed a certain threshold of getting worse. We call
that an event-based change.
Another approach would be to do a trend-based analysis and
look at each series of points as we add more fields and determine
the slope of change at these points (how quickly they are getting
worse). This linear regression analysis gives both the slope, or rate
of deterioration, as well as a p value to determine whether there is
confidence that this change is real.
The event-based analysis tends to pick up fast progression
quicker than the trend-based analysis because you don’t need to
achieve statistical significance to cross a threshold. Conversely,
the trend-based analysis tends to pick up slow progression a little
better and has greater confidence/certainty.3 The GPA possesses
some elements of each.
The Octopus perimeter (Haag-Streit) produces colored grayscale plots and shows you the false-positives and false-negatives,
while the EyeSuite (Haag-Streit) very quickly presents a lot of
information showing you the linear regression for both the diffuse
and the focal components of VF change. Red triangles highlight
that the linear regression has achieved statistical significance at a
high level. Additionally, clusters of points, for example a nasal step,
are averaged, and the rate of change for that area’s thresholds
displayed, with confidence measures as well.
CONCLUSION
The summary algorithms are helpful, but they don’t replace
clinicians looking carefully at the data. We have to still look over
all of this and make sure we’re not missing anything. Now, a little
reality check: patients and insurers are not going to agree to
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EVENT-BASED ANALYSIS.

TREND-BASED ANALYSIS. STATISTICAL LIKELIHOOD SLOPE IS NONZERO;
CORRESPONDS TO BAR COLOR.

visual fields every two weeks in your office, so there’s a limit as to
how much data we can get. In the end, the variability of the fields
is going to limit how much we can conclude from a visual field
series for a lot of patients.
Perimetry remains a very inexact science for so many different reasons, starting with the fact that our vision varies—even
more so in glaucoma. There are many ways to look at progression analysis, and I think as you use the different automated
algorithms more it will make your life easier. Just remember: if
you see a small change, the key is to retest three months later
because it’s hard to be certain. Repeating tests and confirming
change is the most valuable thing for you as a clinician and for
our patients as well.
Dr. Myers is an associate attending surgeon on the Glaucoma Service at
Wills Eye Institute in Philadelphia, Pa., where he also serves as director of the
Glaucoma Fellowship.
1. Keltner JL, Johnson CA, Quigg JM, et al. Confirmation of visual field abnormalities in the Ocular
Hypertension Treatment Study. Ocular Hypertension Treatment Study Group. Arch Ophthalmol.
2000;118(9):1187-94.
2. Keltner JL, Johnson CA, Levine RA, et al. Normal visual field test results following glaucomatous visual field end points in the Ocular Hypertension Treatment Study. Arch Ophthalmol.
2005;123(9):1201-6.
3. Casas-Llera P, Rebolleda G. Visual field index rate and event-based glaucoma progression
analysis:comparison in a glaucoma population. Br J Ophthalmol. 2009;93(12):1576-9.

HOW DO I EVALUATE THE
OCT PRINTOUT?

Murray Fingeret, OD
ptical coherence tomography (OCT) is a rapidly emerging biomedical imaging technology and an important
adjunct in the evaluation of the optic nerve/retinal nerve
fiber layer (RNFL) for glaucoma. It obtains high-resolution, crosssectional images of biological microstructures in situ and in real
time. Furthermore, it’s noninvasive and doesn’t require excision
or processing of specimens. We use OCT to analyze three parts
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of the back of the eye: the retinal nerve fiber layer (RNFL), the
optic nerve and the macula region.
EVALUATING OCT SCANS
Similar to a visual field printout, it’s important to look at the validity of an OCT scan first. What’s the quality score? Keep in mind
this is just one part of the quality evaluation and that you can have
a great quality score and a bad image due to factors such as a
blink or eye movements. How well was the scan illuminated? Was
the focus okay and the image centered? Are there any signs of
eye movement or fixation movement? Were the B-scans centered
and not cut off? And in terms of segmentation, were the layers
located properly?

surface issue or cataract. There’s a relationship between the
RNFL and the signal strength. Make sure the scans aren’t too
high and that there is no segmentation failure that gives erroneous disc measurement. Epiretinal membranes can wreak
havoc in terms of the interpretation, but if you don’t look at the
scans, it’s easy to think everything is fine. Another example is
a significant dry eye, which can cause an image to seem out
of focus. That’s why I keep a bottle of tears next to my OCTs.
For many patients, we put a drop in right before or during the
exam to improve the quality of the image.
It’s important to assess the accuracy of the OCT and to keep
in mind that can lead to seeing some retinal loss that’s not real.

Dr. Fingeret is chief of the Optometry Section, Brooklyn/St. Albans Campus,
Department of Veterans Administration New York Harbor Health Care System. He is
also a clinical professor at the State University of New York, College of Optometry.

1. Asrani S, Essaid L, Alder BD, Santiago-Turla C. Artifacts in spectral-domain optical coherence
tomography measurements in glaucoma. JAMA Ophthalmol. 2014;132(4):396-402.
2. Iverson SM, Feuer WJ, Shi W, et al. Frequency of abnormal retinal nerve fibre layer and
ganglion cell layer SDOCT scans in healthy eyes and glaucoma suspects in a prospective
longitudinal study. Br J Ophthalmol. 2014;Mar 13. [Epub ahead of print].

GLAUCOMA THERAPY

FIXED-COMBINATION AGENTS
AS SHOWN HERE, DRY EYE CAN RESULT IN POOR IMAGE QUALITY.

It’s necessary to look at the RNFL thickness maps. What are
the colors? Are we looking at red and yellow, which would
indicate greater thickness, or are the areas getting darker such
as deep blue? Also, where are the areas and do they correlate
with other clinical tests? When you look at nasal and temporal
regions, those areas are always thin and blue compared to other
parts of the printout, even in healthy individuals. Looking at the
RNFL deviation map, are any areas flagged? If so, are the pixels
yellow or red? Look at the TSNIT (temporal, superior, nasal,
inferior, temporal) maps indicating the order that the circle is
evaluated for thickness.
OCTs are meant to segment out or identify each layer, and
how well each device does this varies from person to person and
from device to device. While the devices segment out most of
the time, they don’t segment all the time and it is important to
recognize this. The Cirrus HD-OCT (Carl Zeiss Meditec) and Spectralis OCT (Heidelberg Engineering) evaluate the optic nerve head
with a new metric: the Bruch’s membrane opening-minimum rim
width (BMO-MRW), a parameter that quantifies the rim from its
anatomic border, BMO, and accounts for its variable orientation.
Several of the device companies are doing this now.
You want to also visually inspect the scan looking for artifacts,
hypodense areas and areas of thinning. Don’t rely entirely on
the so-called computer-driven statistics (red, yellow, green)
to recognize if something is amiss. Look at the results and
compare the OCT and the fields, asking yourself if they agree.
Evaluate the B scans visually looking for regions of thinning,
holes, hypo-dense areas, location of vessels.
EVALUATING FOR ARTIFACTS
There are times when artifacts can lead to us misinterpreting the presence of loss. A paper by Sanjay Asrani found that
upwards of almost 30% of macular scans, a little less for RNFL
scans, had some type of imaging artifact when evaluated.1 This
has also been evaluated in another paper.2
Signal strength is important, whether it’s due to an ocular
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Ben Gaddie, OD
e’re all familiar with the use of prostaglandins in the
care of glaucoma patients, but what happens when
things get worse? Many times, it involves adding an
adjunctive medication, but in my experience, if a patient is at
a point where he needs one additional medication, chances
are pretty good that he is going to soon need two additional
medications.

W

THE CASE FOR COMBINATIONS
So, why combinations? There are many reasons: You get the
power of two different medications while only dealing with one
bottle; it’s an efficient way to lower intraocular pressure (IOP);
there’s enhanced adherence to the medication; improved patient convenience; and decreased cumulative exposure to benzalkonium chloride (BAK). There’s also a potential for reduced
cost, better diurnal control if you have two different drugs that
work better at different times of the day in a complementary
way, reduced side effects, reduced washout effects and no
waiting between instillation of drops.
There are, however, disadvantages to using combination medications for the treatment of glaucoma, and they include: not being able to change the dosing frequency of just one component
of the combination; not being able to change the concentration
of the separate drugs; and the need to carefully consider the
side effect profiles and contraindications of each drug.
THE CURRENT LINEUP
From what I can tell, for a drug to be approved as a combination, it has to perform more than 1 mmHg better than the
individual components of the drug used concomitantly. We
currently have three FDA-approved fixed-dose combination
medications in our glaucoma treatment armamentarium.
1) Dorzolamide HCl/timolol maleate ophthalmic solution
2%/0.5% (Cosopt, Merck) has been around since 1998, but
is now available in a preservative-free formulation (Cosopt
PF). This is a nice option if you’re worried about BAK exposure because it’s significantly more tolerable than the generic
Cosopt. This may be particularly useful for someone who has a
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brimonidine-related allergy.
2) Brimonidine tartrate/timolol maleate ophthalmic
solution 0.2%/0.5% (Combigan, Allergan) was approved
in 2007. It and the newer brinzolamide/brimonidine tartrate
ophthalmic suspension 1%/0.2% (Simbrinza, Alcon) have shown
excellent efficacy in lowering IOP in patients with ocular hypertension and glaucoma. They both also have a significant rate
of a follicular conjunctivitis-type response. It appears that the
rate of this hypersensitivity reaction is reduced with both drugs
relative to just using the 0.2% formulation of the brimonidine as
a stand-alone treatment, but it still happens, and in my personal
experience, it is not as immediate as what I would see with the
0.2% formulation.
3) For primary therapy, brinzolamide/brimonidine is indicated
for t.i.d. dosing, though many of us use it as adjunctive therapy
and may therefore dose it slightly differently (off label), but
either way, the drug is a suspension and needs to be shaken,
similar to dorzolamide/timolol. Many of us find improved tolerability and less burning and stinging with the brinzolamide
compared to the dorzolamide.
So, why don’t we have a prostaglandin/beta-blocker combination? Pretty much every available prostaglandin has been
combined with a beta-blocker, but when the efficacy is examined, as in the Chinese study by Zhao and colleagues, which
compared the fixed versus unfixed combinations of latanoprost
and timolol in patients with open-angle glaucoma or ocular
hypertension, the unfixed combination has better IOP lowering
than the fixed combination.1
INTERESTING THOUGHTS ABOUT COMBINATION MEDICINES
A study by Holló et al. showed that the higher the baseline
pressure, the better the IOP lowering,2 and this is true with
a lot of combination drugs. So when the baseline pressure was
31 mmHg, there was a 40% reduction in pressure. And if
the baseline pressure was lower but still ocular hypertensive
(21.5 mmHg) there was only a 30% reduction.
Another study compared the diurnal effects of dorzolamide/
timolol and brimonidine/timolol and found that even though
most of the time they work about the same at night, there’s
about a millimeter or so difference favoring the drug containing
a carbonic anhydrase inhibitor (dorzolamide/timolol).3 We all
know that eye pressure tends to be higher at night, but if that’s a
concern and you feel like your patient’s pressure is really slipping at night, then you need to consider what agents he’s using
nocturnally.
ON THE HORIZON
Latanoprostene bunod 0.24% (Vesneo) is currently being marketed and developed by Nicox and Bausch + Lomb in the United
States for the reduction of IOP in patients with glaucoma or ocular
hypertension. It is a nitric oxide-donating prostaglandin F2-alpha
analogue that has met the primary endpoint in Phase III studies
and is getting closer to that 2 mmHg of additional lowering versus
latanoprost by itself.

Dr. Gaddie is the owner and director of Gaddie Eye Centers and president of the
Optometric Glaucoma Society.

1. Zhao JL, Ge J, Li XX, et al; for the Xalacom Study Group in China. Comparative efficacy and safety
of the fixed versus unfixed combination of latanoprost and timolol in Chinese patients with openangle glaucoma or ocular hypertension. BMC Ophthalmol. 2011;11:23.
2. Holló G, Vuorinen J, Tuominen J, et al. Fixed-dose combination of tafluprost and timolol in the
treatment of open-angle glaucoma and ocular hypertension: comparison with other fixed-combination products. Adv Ther. 2014;31:932-944.
3. Konstas AGP, Quaranta L, Yan DB, et al. Twenty-four hour efficacy with the dorzolamide/timololfixed combination compared with the brimonidine/timolol-fixed combination in primary open-angle
glaucoma. Eye. 2012;26:80-87.
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TREATING GLAUCOMA: ADD A
MEDICATION OR CONSIDER SURGERY?

Jonathan S. Myers, MD
t is well known that elevated intraocular pressure (IOP) is a risk
factor for glaucoma and that the only known treatment currently
is to reduce IOP. However, it’s not the whole story on who is going
to develop the disease. Consider the fact that most people with an
IOP >21 mmHg will not develop glaucoma and that one-fifth of all
patients with glaucoma have an IOP <21 mmHg. Fortunately, we
have tools that help us quantify risk. I keep a risk calculator such as
the Scoring Tool for Assessing Risk (STAR) calculator open on the
computers in my exam rooms all the time. When I see a patient with
ocular hypertension, I enter in his Ocular Hypertension Treatment
Study (OHTS) data and tell him his five-year risk of developing glaucoma. Discussing the results of these calculators can serve as a good
launching point for discussing the available treatment options.

I

TREATMENT OPTIONS
The clinical progression of treatment typically starts with drops,
then moves on to laser treatment, before ending with surgery.
Medications work well, but they have some unpleasant aspects,
such as side effects, cost and inconvenience, and unfortunately,
no medicine has significant efficacy without some potential
downside(s). Therefore, treatment should be initiated when the risk
of glaucoma outweighs the intervention risk.
Selective laser trabeculoplasty (SLT) typically lowers IOP
four to seven points in early disease and is relatively safe. Some
catastrophic outcomes can occur, but they are truly few and far between. That makes it an easy choice for patients who have trouble
with compliance or who want to avoid the use of eye drops.
Trabeculectomy reduces IOP to the mid to low teens and carries about a 1% risk of severe vision loss. So, if you take 100 happy
patients who have ocular hypertension, five of them will get worse.
And if I cut their risk in half, then maybe two get worse and three
don’t. But if my trabeculectomy blinds one of these 100 patients,
I’ve really cut into my therapeutic effect. It doesn’t make sense to
do 100 trabeculectomies to save two of five people from getting a
little worse in their field. However, if I have a high-risk population,
where 30% of patients are going to get significantly worse and
I can do a trabeculectomy and cut that number in half, now I’ve
saved 15 of 100 people from getting worse. So again, the treatment depends on the risk.
SOME SCENARIOS
Low-risk glaucoma suspect (e.g., a 65-year-old man with
cupped disc symmetry but no other risk factors). We typically don’t
treat these patients; instead, we monitor their IOP closely every six
to 12 months. We also usually perform a dilated exam, visual fields
and OCT every year.
High-risk glaucoma suspect. Most of us would agree that if
your risk on the OHTS calculator is 20% or higher, that in a fiveyear period, you’re going to get worse. This might well justify
treatment with eye drops. But if you have a high risk factor (e.g.,
pseudoexfoliation), or two or more low-level risk factors (e.g., suspicious nerve and high IOP), then we need to monitor frequently
and perhaps treat a little earlier.
ADVANCING THERAPY
When it comes to advancing therapy, our choices are driven by
the balance of several factors: disease severity; rate of progression;
the patient’s systemic health; the risk of the available treatments for
that particular patient; and the patient’s concerns.
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NEW IDEAS RELATED TO GLAUCOMA
DIAGNOSIS AND THERAPY

getting in. Interestingly, if the tattoo fades away, I am told that the
diplopia does not come back, so there is some habituation. Another thing that can really help is taking out the lens or the cataract,
because it creates more space, letting the iris drop back.

ANGLE-CLOSURE GLAUCOMA: MORE
RARELY DIAGNOSED THAN RARE

Jonathan S. Myers, MD
pen-angle glaucoma (OAG) is the most common
glaucoma in western populations, but secondary
forms are also quite common. Angle-closure glaucoma
(ACG), on the other hand, while less commonly diagnosed, is
not rare. This may be due to the fact that gonioscopy is a forgotten art. In fact, many (54%) patients don’t undergo gonioscopy within five years of being diagnosed with glaucoma.1 Part
of the reason we don’t do as much gonioscopy as we should is
because patients don’t like it and sometimes it’s not so easy to
see what’s going on. So, what is ACG?

O

PROFILE OF AN
OFTEN IGNORED
GLAUCOMA
The definition of
a closed angle is
the iris covering the
trabecular meshwork,
and there are many
reasons why that happens, but in my mind,
I like to group these
ACUTE ANGLE-CLOSURE GLAUCOMA.
conditions into two
mechanisms: anterior
pulling and posterior pushing. Something pulls or pushes the iris
forward over the meshwork.
Anterior pulling. The membranes for anterior pulling
(anterior synechiae, Axenfeld/Rieger, iridocorneal endothelial
syndrome, neovascular glaucoma, epithelial ingrowth) are often
surprisingly strong.
Posterior pushing. The posterior pushing mechanisms of
ACG range from acute to chronic, and they are plentiful. They
include: relative pupillary block; secluded pupil with posterior
synechia; phacomorphic; spherophakia; tumors; ciliary body
swelling/cysts; tight scleral buckle; choroidal detachments;
aqueous misdirection; non-rhegmatogenous retinal detachment;
silicone oil/gas; nanophthalmos; and contracting retrolental tissue in retinopathy of prematurity.
TREATMENT
In ACG related to relative pupillary block, we control the pressure
medically. Once the pressure is stabilized and the cornea is clear,
laser peripheral iridotomy (PI) makes sense. The main complications
of iridotomy, besides a little bit of bleeding or a spike in pressure,
are ghost images and diplopia. We need to tell patients there
is a slight chance after iridotomy that they might have a little a
ghost image when light hits their eye just the wrong way. For most
patients, as long as they know this beforehand it’s not a big deal.
If they ignore it, it almost always goes away anyway, given time.
In a rare patient, this would be a symptomatic issue that is of real
concern to them. There’s a lower association with diplopia if the
PI is performed temporally (horizontal meridian). In a patient who
does experience photopsia following PI that does not improve with
time, you can recommend a cosmetic contact lens to let less light
in there, or you can suggest a tattoo on the cornea to block light
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TAKE ON THE CHALLENGE!
ACGs are a diverse array of glaucomas that can present different ways, develop different pathologies and require different
treatments. They’re not rare—they’re challenging! They’re also
quite interesting, but it all starts with gonioscopy.
1. Fremont et al. Arch Ophthalmol. 2003;121(6):777-83.

MACULAR IMAGING IN GLAUCOMA:
WHAT DOES IT ADD TO THE
DIAGNOSTIC WORKUP?

Ben Gaddie, OD
he macula is definitely an area we want to pay attention to
in glaucoma because 50% of ganglion cells are located in
the central 4.5mm of the macula, with peak ganglion cell
density being 15,000 cells/mm2 in the macula.1 To determine the
specificity or sensitivity of finding glaucoma through the nerve
fiber, many clinicians use optical coherence tomography (OCT),
which measures the peripapillary retinal nerve fiber around the
optic nerve. But people can have quite disparate volumes of
nerve fiber around their optic nerve, whereas in the macula, everyone’s ganglion cell density is fairly consistent.

T

A CLOSE LOOK AT CHANGE
So, what changes first? It has been determined that structure
damage often precedes functional damage in glaucoma.2 We
also know that retinal nerve fiber loss often precedes optic disc
changes.3 However, I have had plenty of cases where the nerve fiber looks great, there is a notch in the nerve and a corresponding
visual field defect, and I’ve had no question that it was glaucoma.
Conversely, I’ve seen people with retinal nerve fiber layer (RNFL)
damage who never develop what I would clinically consider perimetric open-angle glaucoma. So that relationship is not always as
chronological as it might seem.
A REFERENCE POINT
To remind you of the anatomy we’re working with, keep in
mind that in the macula, you have ganglion cell bodies and axons,
but through the macula you also have axons that are traversing
from more peripheral areas. So when you look in the macula, all
the nerve fiber and ganglion cells are not necessarily residing
here. Some of them may be just coursing through their normal
anatomical path. The other thing that’s really important are these
ganglion cell dendrites, which interact with the inner nuclear and
inner plexiform layer. One of the first things that we think happens
in glaucoma is those dendrites begin to retract, pull away, shrink
and decrease in density. So the macula is an important target for
glaucoma simply based on the way that the axons course back to
its temporal area.
HELP FROM TECHNOLOGY
All of today’s OCT instruments have software that allows us to
parse out the ganglion cell layer, though each company defines
this a little bit differently. Some companies include the retinal
nerve fiber layer (RNFL), while others include the retinal ganglion
cell layer and the inner plexiform and nuclear layers. One particular device lets you choose which layer you want to look at, but all
help us visualize macular-associated RNFL loss.
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individualize their care.
In addition, it allows us to review a single-page printout
at a glance, rather than shuffling through a multitude of printouts and pages.

SCANS CONFIRM SUSPICION OF RNFL LOSS IN PATIENT’S LEFT EYE.

AN EXAMPLE
Consider the 79-year-old white male whose baseline pressure, on
average, was 23 mmHg OD and 28 mmHg OS. He had a thin cornea, which to me in the setting of ocular hypertension is a risk factor.
His corneal hysteresis measurements were 8.8 OD and 9.0 OS (10+
is normal) and he was currently on a prostaglandin in both eyes.
His optic nerve isn’t that impressive, and if you didn’t see a
pressure of 27 mmHg you might not even work up this patient for
glaucoma, but a closer look shows elongation of the cup, especially in the left eye. One of the first things I do is eyeball what the
nerve fiber looks like, right eye versus left eye, and it did look fairly
robust in the right eye. So is this truly RNFL loss, or just some junk
on the OCT? This is where looking at the macula comes in handy.
All of a sudden, you see in the left eye that the ganglion cells are
significantly reduced in density versus the right eye (see above).
So now I start to put a lot more weight into what I’m seeing in
the RNFL of that left eye. This really drives home and confirms
my suspicion that there is RNFL loss in that left eye. There was no
vitreomacular traction or evidence of anything else that might be
responsible for apparent thinning in the macula.
1. Curcio CA, Allen KA. Topography of ganglion cells in human retina. J Comparative Neurology.
1990;300:5–25.
2. Sommer A. Clinically detected nerve fiber atrophy precedes the onset of glaucomatous field loss.
Arch Ophthalmol. 1991;109:77-83.
3. Quigley HA, Katz J, Derick RJ, et al. An evaluation of optic disc and nerve fiber layer examinations
in monitoring progression of early glaucoma damage. Ophthalmology. 1992;99:19-28.

NEW DISCOVERIES IN GLAUCOMA

OCT AND THE DETECTION OF
GLAUCOMA PROGRESSION

Michael Chaglasian, OD, FAAO
ptical coherence tomography (OCT) and its role in
glaucoma has continued to develop to the point that
we’re now able to use OCT as an additional tool—
along with visual fields and optic nerve assessment—to monitor
glaucoma progression.
In particular, OCT can help us answer the questions: what is
the rate of progression, and can we quantify it so that we can
get a better idea of the type of glaucoma our patient has? It
would be a huge advantage if we could identify whether the
patient is progressing slowly (and needs only minimal or moderate intervention) or if the patient is progressing rapidly (and
requires more aggressive treatment). The earlier we can identify
this rate of change in our patients, the better we can triage and
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IDENTIFYING CHANGE OVER TIME
Very similar to the tools that are used in perimetry, OCT uses
both event analysis and trend analysis of a series of images for
a patient. Event analysis defines progression as when the difference between baseline and follow-up is greater than test-retest
variability. Trend analysis defines progression as when there is a
significant negative slope of a regression line, which is performed
on a particular parameter.
Event analysis. Event analysis on OCT can help us identify
certain patterns of retinal nerve fiber layer (RNFL) defects. When
reviewing the printout of a series of images, identifiable patterns
of progression include: initial appearance of a defect; widening of
a defect; and deepening of a defect. Specifically, the coloration of
the pixels that you’ll see on the “deviation map” of the printout
will get deeper and denser as more RNFL and retinal ganglion cell
axons are lost in that particular region. The area of abnormality
may also enlarge with time due to disease progression. The printout is optimized to highlight these changes. The appearance of
an RNFL defect progressing on OCT corresponds to the way that
grayscale visual field defect gets larger and denser over time.
Trend analysis. OCT performs trend analysis on four parameters: the average, superior and inferior RNFL thicknesses, and
also the average cup-to-disc (C-D) ratio. While a positive slope on
the C-D ratio plot indicates an increase in size of the cup-to-disc
ratio (and thus likely progression), a negative slope on the average,
superior and inferior RNFL thickness indicates disease progression.
For quick identification, the thickness of the RNFL around
the optic disc margin is highlighted to help you identify when
change is evident. A yellow marker indicates that there is a
change from baseline. If that change is repeated on follow-up
testing, that color marker becomes red to help you identify with
greater certainty that the change is truly due to disease and not
just test-retest variability.
LIMITATIONS TO OCT PROGRESSION
The color coding is helpful to quickly spot a possible change,
but remember that it is just a basic indicator—you must review the
data to make sure it’s not an artifact. Don’t simply “treat the red.”
Also, be aware that age-related change is not (yet) factored into
the progression analysis.
To summarize, structural assessment of progression is now in
our hands with OCT progression analysis. It provides another
piece of the puzzle—we still need to look at the visual fields, the
optic nerve head, IOP, and all of the other information for our
patients. Still, it has changed the way we practice by allowing us
to identify the rate of glaucoma progression so we can better
individualize our care and treatment.
Dr. Chaglasian is an associate professor at the Illinois College of Optometry as
well as chief of staff at the Illinois Eye Institute. He is also a founding member of the
Optometric Glaucoma Society and is currently the organization’s secretary.

THE ROLE OF TRABECULOPLASTY
IN GLAUCOMA CARE

Nils Loewen, MD, PhD
f you can perform gonioscopy, then you can do laser trabeculoplasty; it’s not difficult. Here’s a quick look at the different
laser trabeculoplasty systems and their pre- and postop roles
in the care of glaucoma patients. We will look at argon laser

I
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trabeculoplasty (ALT), selective laser trabeculoplasty (SLT) and
titanium:sapphire laser trabeculoplasty (TLT).
THE LINEUP
ALT is basically a small dot (50 µm) with a burn that is
longer than the other lasers (100 ms), so you want to keep
it exactly where you intend to place the treatment. ALT has
a deeper penetration than SLT and TLT. Deeper penetration
is achieved with a longer wavelength and the thinking is the
biggest flow resistance is really closer to Schlemm’s canal
and where the meshwork gets the densest, so in theory, ALT
sounds very good. But this is primarily a thermal effect that
causes coagulative damage.
SLT treats more of the trabecular meshwork in one application. It has a much bigger spot (400 µm) and has a far shorter
exposure (.003 ms). The short exposure causes a disruptive
effect, including that of Schlemm’s canal endothelium.
ALT and SLT are so fundamentally different, we expect
different pressure effects. But from a biological perspective,
we know that both modalities increase trabecular meshwork
migration and cell division, and are involved in the induction
of interleukin-1 and TNF-alpha, so there is some signaling
happening as well. Additionally, matrix metalloproteinases
are upregulated. SLT is definitely much more comfortable
and causes less inflammation than ALT because it uses less
energy, but there is really no pressure difference at three
months.1 ALT is very effective—it has the same failure rate as
SLT at one year2 and there is no difference at three years; it
has the same success rate.3
TLT. I was involved in a study that compared SLT to TLT and
over the course of 24 months, the pressure reduction is about the
same.4 So, in my opinion, whatever laser you have access to is the
laser you should use. Just keep in mind that you can repeat SLT,
but you can’t safely repeat ALT because it causes true permanent
damage to the meshwork where the laser spots are placed.

TRABECULOPLASTY PROTOCOLS
ALT

SLT

When compared side by side, there is no difference in pressure
reduction between SLT and latanoprost. In a study by McIlraith et
al., SLT had a reduction of 8.3 mmHg (31%); whereas latanoprost
had a reduction of 7.7 mmHg (30.6%).5 They also found no difference in patients treated postop with prednisolone or ketorolac
q.i.d. for five days.
First and foremost postoperatively, you want to check pressures one hour after treatment if you are concerned that your
patient can’t tolerate a moderate pressure elevation. If he
has ocular hypertension but otherwise good-looking nerves,
it might not be necessary. Some doctors might treat with
steroids or ketorolac, and that’s fine—for five days. The most
common postop complaint is soreness and light sensitivity,
but that’s limited and usually goes away. I tell my patients to
try ibuprofen first and to call us if that’s not enough.
CONCLUSION
SLT, ALT and TLT are different in terms of physics, but they
produce the same outcomes. You’re also eliminating compliance
issues in the eye that is lasered and it can be safely used whether
someone is getting treatment or not. I like to treat both eyes at
the same time, assuming they both have significant IOP elevation.
It makes it much easier with the flow in the clinic and even though
the second eye is only reimbursed 50%, I think this is easier decision making and better for everybody—the patient, the insurance
and us. I encourage you to consider it as the first line of treatment.

Dr. Loewen is an assistant professor in the Ophthalmology Department at the
University of Pittsburgh, where he is the director of the Glaucoma Section, director of
the Electronic Health Records and director of the Glaucoma Fellowship Program.

1. Popiela G, Muzyka M, Zaelepin L, et al. Use of YAG-Selecta laser and argon laser in the treatment
of open angle glaucoma. Klin Oczna. 2000;102(2):129-33.
2. Damji KF, Shah KC, Rock WJ, et al. Selective laser trabeculoplasty v argon laser trabeculoplasty: a
prospective randomized clinical trial. Br J Ophthalmol. 1999;83(6):718-22.
3. Juzych MS, Chopra V, Banitt MR, et al. Comparison of long-term outcomes of selective laser
trabeculoplasty versus argon laser trabeculoplasty in open-angle glaucoma. Ophthalmology.
2004;111(10):1853-9.
4. Oatts JT, Kaplowitz K, Loewen NA. (2013, Feb/March). Post-procedure intraocular pressure of
titanium-sapphire laser compared to standard selective trabeculoplasty. Poster presented at the
American Glaucoma Society 23rd Annual Meeting. San Francisco, Calif.
5. McIlraith I, Strasfeld M, Colev G, et al. Selective laser trabeculoplasty as initial and adjunctive
treatment for open-angle glaucoma. J Glaucoma. 2006;15(2):124-130.]

TLT

Premedication

brimonidine

brimonidine

brimonidine

Anesthetize

q5min x3

q5min x3

q5min x3

Laser technique

360˚
(#80-100)
spots spaced

360˚
(#80-100)
spots spaced

360˚
(#80-100)
spots spaced

Titrated to

collapsing small
bubble, good focus

occasional bubbles

occasional bubbles

Postoperative

1 hour IOP check if:
• on several gtts
• advanced glaucoma
• high IOP

1 hour IOP check if:
• on several gtts
• advanced glaucoma
• high IOP

1 hour IOP check if:
• on several gtts
• advanced glaucoma
• high IOP

Optional

prednisolone or ketorolac
q.i.d. x 5 d
bilateral treatment in
same session
consider pilocarpine
for narrow angels to
avoid peripheral
anterior synechiae

prednisolone or ketorolac
q.i.d. x 5 d
bilateral treatment in
same session
Can be performed
after dilation

prednisolone or ketorolac
q.i.d. x 5 d
bilateral treatment in
same session
Can be performed
after dilation

TRABECULOPLASTY PROTOCOLS
Whether you do ALT, SLT or TLT, you want to anesthetize the
eyes with topical drops. With ALT, you space the spots because
it’s only 50 µm. With SLT and TLT, you can place them adjacent
or slightly overlapping. The so-called champagne bubbles with
SLT and with TLT are pretty small at best and if you get really big
bubbles, then you are using too much energy.
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NEW CONCEPTS IN GLAUCOMA

EXFOLIATION SYNDROME
AND GLAUCOMA

Michael Chaglasian, OD
he terms exfoliation glaucoma (XFG), exfoliation syndrome (XFS) and pseudoexfoliation (PEX) are used
interchangeably to describe the same systemic condition characterized by the deposition of a protein-like material
within the anterior segment of the eye, most notably on the
anterior lens capsule, as well as other organs. Both genetic
and environmental factors may play a role in its pathogenesis,
and it is known to be a major risk factor for secondary openangle glaucoma (OAG).1
It is characterized by excess synthesis and progressive
accumulation of abnormal extracellular fibrillar material. The
continuous accumulation of exfoliation material (XM) and
pigment in the outflow system leads to elevated intraocular
pressure (IOP) and eventually, to the development of XFG. An
estimated 60 to 70 million individuals worldwide have XFS,
and roughly 25% of those patients have elevated IOP.1 Onethird of these individuals have glaucoma.1

T
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DIFFERENTIAL DIAGNOSIS
When you’re evaluating a patient whom you think has typical
primary open-angle glaucoma (POAG), it is important to rule
out secondary glaucomas and secondary
mechanisms to avoid
complications down
the road. Careful slit
lamp examination of
the anterior chamber
and gonioscopy will
help identify these
mechanisms. Patients
with XFS and XFG tend
EVIDENCE OF PSEUDOEXFOLIATION.
to have narrow angles.
Compared to patients with POAG, those with XFG have: greater
mean IOP; greater diurnal IOP fluctuation; more visual field loss
and optic disc damage at the time of diagnosis poorer response
to medications; greater need for surgical intervention; and greater proportion of blindness.2 A differential diagnosis is important
here, as XFG may need to be followed more closely and treated
more aggressively, as it is known to progress more rapidly.
FACTORS ASSOCIATED WITH XFS
XFS is strongly associated with variants of the gene lysyl oxidase-like 1 (LOXL1), which can cause either an excessive production of XM or an insufficient breakdown—or both.3 Studies from
around the world have shown that 98% to 99% of patients who
have XFS have the LOXL1 gene variant,3,4 but we also see it in a
high percentage in control patients. Therefore, the LOXL1 gene
is associated with the condition, but the presence of gene variants are not strongly correlated with a prevalence of the disease.
This suggests that it’s not just one causative mechanism and it’s
not just having the LOXL1 gene variant—it’s having a combination of environmental and genetic factors that cause a situation
that stresses the metabolism in the anterior segment and other
organ systems, which leads to the development of XM.
Between 2001 and 2007, a retrospective study of 626,901
subjects from 47 U.S. states in a managed care network identified 3,367 incident XFS cases and found that patients who lived
in the northern tier of the United States above 42˚ latitude had
an increased risk or hazard of XFS.5 It was also determined that
the southern tier below 37˚ latitude had a lower expression
of XFS. They also factored in temperature, and found that for
every 1˚ increase in July high temperature, the hazard of XFS
decreased by 9%. Thus, ambient temperature and sun exposure may be important environmental triggers of XFS and the
discovery of environmental factors linked to XFS could lead to
primary prevention measures for this condition.
OCULAR RISKS AND TREATMENT
The ocular risks from exfoliation include: pigment dispersion;
age-related cataract; late-onset, spontaneous intraocular lens (IOL)
subluxation; retinal vein occlusion (RVO); elevated IOP and narrow
angles; and (aggressive) OAG. Clinical examination and awareness
of this condition is really the starting point.
Treatment for XFS is similar to that for POAG; you just need
to be more vigilant with your patients. Start with prostaglandin
analogs; they work quite well at lowering IOP. Fixed combinations play an important adjunctive role. I don’t use beta-blockers
or alpha agonists because I find greater adjunctive pressure
reduction with the fixed-combination products. Laser trabeculoplasty—specifically argon laser trabeculoplasty—is another
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option, as these patients tend to progress more rapidly.
WATCH FOR RED FLAGS
Once I see a certain amount of XM present in a patient’s
anterior chamber, I begin to follow them more regularly—on a
three- to six-month basis. I do more frequent visual fields and
optical coherence tomography and I do quick, dilated exams
and look for significant IOP spikes. The take-home message here
is to treat and watch these patients more aggressively because
conversion from normal and stable or just mild pressure elevation
can be rapid and dramatic.
1. Ritch R. Ocular and systemic manifestations of exfoliation syndrome. J Glaucoma. 2014;23(8):Suppl 1.
2. Heijl A, Bengtsson B, Hyman L, Leske MC; Early Manifest Glaucoma Trial Group. Ophthalmology.
2009;116(12):2271-6.
3. Thorleifsson G, Magnusson KP, Sulem P, et al. Common sequence variants in the LOXL1 gene
confer susceptibility to exfoliation glaucoma. Science. 2007;317(5843):1397-400.
4. Hewitt AW, Sharma S, Burdon KP, et al. Ancestral LOXL1 variants are associated with pseudoexfoliation in Caucasian Australians but with markedly lower penetrance than in Nordic people. Hum Mol
Genet. 2008;17(5):710-16.
5. Stein JD, Pasquale LR, Talwar N, et al. Geographic and climatic factors associated with exfoliation
syndrome. Arch Ophthalmol. 2011;129(8):1053-1060.

MIGS SURGERIES WITH OR
WITHOUT CATARACT SURGERY

Nils Loewen, MD, PhD
s we all know, the prevalence of glaucoma is on the
rise, and that’s because we are living longer. In 2020,
primary open-angle glaucoma (POAG) will have increased by 30% from 2010 and affect 59 million people,
causing bilateral blindness in 5.9 million.1 Faced with a greater
number of patients with this disease, it’s important that we are
armed with the most recent and relevant information to help us
manage them. Here, I will discuss different minimally invasive
glaucoma surgeries (MIGS) and compare them with trabeculectomies and tube shunts.

A

MAKE WAY FOR MIGS
Schlemm’s canal is about 200 µm (about 20-fold smaller than
structures that a cataract surgeon encounters), which makes
these surgeries quite difficult. Glaucoma surgeons are no strangers to problems with hardware and the use of mitomycin C
(MMC). These include shallow chambers; leaking blebs; kissing
choroidals from hypopnea and fluid accumulation; tube shunts
eroding through the conjunctiva; progressive thinning; blebitis;
and endophthalmitis. Needless to say, the introduction of MIGS
was a blessing. It allows us to address the disease where it essentially exists: the trabecular meshwork. MIGS can be performed
with the following devices: Trabectome (NeoMedix Inc.); Hydrus
Microstent (Ivantis—available soon); iStent Trabecular Micro
Bypass (Glaukos); Xen Gel Stent (AqueSys); CyPass Micro-Stent
(Transcend Medical); and Solx Gold Shunt (Solx Inc.).
Phacoemulsification is very similar to MIGS: it requires sophisticated technology and the work space is quite confined.
Both phaco and MIGS are safe, offer predictable, standardized
results and can be used in up to moderate disease. Additionally, they involve a small incision. In comparison, trabeculectomy and old-fashioned extracapsular cataract extraction are
low-tech, appropriate for advanced disease and require a large
incision. These procedures have variable results and can result
in serious complications. I think we are experiencing a paradigm shift now with MIGS that is similar to what we saw with
phaco, which means we’re going to see more surgeries being
performed much earlier on.
What I’ve mentioned are all angle surgeries, which are
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indicated whenever there is a trabecular meshwork pathology
(e.g., POAG, pseudoexfoliation, steroid-induced, anti-vascular
endothelial growth factor agent-induced, acute angle closure,
chronic angle closure, lower pressure). If you remove or bypass
these, you get a good pressure reduction.
DIFFERING COMPLICATIONS
The biggest difference between MIGS and trabeculectomy
and tube shunts has to do with complications. MIGS is fast—
maybe only one-tenth of the time of the other procedures—and
the incisions are small; therefore, the complications are very minimal (early 10 mmHg IOP elevation that resolves and hyphema
that resolves). Of course, I would not call hyphema a complication because the more of Schlemm’s canal you access, the more
hyphema you’re going to see as an anticipated flow back.
On the other end of the scale here, 74% of trabeculectomies
need manipulation and 27% of tube shunts need manipulation.2
Furthermore, early and late vision-threatening complications
were found in 77% of trabeculectomies and in 58% of tube
shunts.2 Still, these are important surgeries that aggressively
lower pressure.
GLOBAL OUTCOMES
Looking at the survival curve of MIGS only vs. MIGS plus

phaco, success is better with cataract surgery when success is
defined as no additional glaucoma surgery and IOP reduction of
more than 20% from preop and IOP less than 21 mmHg at the
last two follow-up visits and after three months postop.3,4 Sixyear outcomes, which are now available for Trabectome surgery
as the most mature procedure, show that results last and medications are reduced effectively. When comparing MIGS-phaco
to trabeculectomy-phaco, trabeculectomy still achieves lower
pressure,5 so clearly there is a role for this procedure.
So, in a nutshell, MIGS has one-tenth of the complication frequency seen with traditional surgery, and those are not serious.
Also, MIGS does not induce additional astigmatism. Trabeculectomy and tube shunts can achieve slightly lower pressures in
average at the cost of a higher surgical risk.
1. Quigley HA, Broman AT. The number of people with glaucoma worldwide in 2010 and 2020. Br
J Ophthalmol. 2006;90(3):262-267.
2. Gedde SJ, et al. Postoperative complications in the Tube Versus Trabeculectomy (TVT) study
during five years of follow-up. Am J Ophthalmol. 2012;153(5):804-814.
3. Kaplowitz K, Schuman JS, Loewen NA. Techniques and outcomes of minimally invasive trabecular ablation and bypass surgery. Br J Ophthalmol. 2014;98(5):579-585.
4. Bussel II, Kaplowitz K, Schuman JS, Loewen NA; Trabectome Study Group. Outcomes of ab
interno trabeculectomy with the trabectome by degree of angle opening. Br J Ophthalmol. 2014;
Oct 21. [Epub ahead of print]. DOI: 10.1136/bjophthalmol-2014-305577.
5. Francis BA, Winarko. Combined Trabectome and Cataract Surgery versus Combined Trabeculectomy and Cataract Surgery in Open-Angle Glaucoma. Clin Surg Ophthalmol. 2011;29:2/3.
6. Gedde SJ, et al. Postoperative complications in the Tube Versus Trabeculectomy (TVT) study
during five years of follow-up. Am J Ophthalmol. 2012;153(5):804-814. e1.

This enduring activity may contain discussion of published and/or investigational uses of agents and/or devices that are not indicated by the FDA. Off-label use of a medication or a biological is defined as
use for an indication, or in a manner for which FDA approval has not yet been obtained and which is therefore not included on the FDA-approved label or product packaging. Please refer to the official
prescribing information for each product for discussion of approved indications, contraindications and warnings. Practitioners should critically assess the information herein and are encouraged to consult
appropriate resources for any product or device mentioned in this program.
The educational content of this activity has been peer reviewed and validated to ensure that it is a fair and balanced representation of the topic based on the best available evidence.
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1. Which of the following is true:
a. Trend-based analysis picks up fast
progression quicker.
b. Trend-based analysis has weaker
confidence.
c. Trend-based analysis picks up slow
progression better.
d. Trend-based analysis has weaker certainty.
2. The nasal and temporal regions on RNFL
thickness maps are always:
a. Red.
b. Blue.
c. Yellow.
d. White.
3. The Bruch’s membrane openingminimum rim width:
a. Quantifies the rim from its anatomic
border.
b. Accounts for the variable orientation of 		
artifacts.
c. Q
 uantifies the optic nerve head from its 		
anatomic border.
d. Both a and b.

4. Which of the following factors can affect 		
an OCT scan:
a. Signal strength.
b. Dry eye.
c. Epiretinal membranes.
d. All of the above.
5. A disadvantage to using combination
medicines is:
a. Increased cost.
b. Not being able to change the dosing
frequency of just one component of the
combination.
c. Inconvenient for patients.
d. Risk of increased side effects.
6. Which of the three FDA-approved combination
glaucoma drugs is an option for patients who are
allergic to brimonidine?
a. Dorzolamide HCl/timolol maleate ophthalmic
solution 2%/0.5% (Cosopt).
b. Brimonidine tartrate/timolol maleate
ophthalmic solution 0.2%/0.5% (Combigan)
c. Brinzolamide/brimonidine tartrate
ophthalmic suspension 1%/0.2% (Simbrinza)
d. All of the above drugs are an option for
brimonidine-sensitive patients.
7. What percentage of glaucoma patients undergo
gonioscopy within five years of being diagnosed?
a. 46%.
b. 54%.
c. 20%.
d. 15%
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8. _______ is a complication of iridotomy.
a. Diplopia.
b. A spike in intraocular pressure.
c. Ghost images.
d. All of the above are complications of
iridotomy.
9. Which of the following is not a treatment 		
option for angle-closure glaucoma:
a. Cornea tattoo.
b. Peripheral iridotomy.
c. Photodynamic therapy.
d. Cosmetic contact lens.
10. _____ is commonly used to determine 		
the specificity or sensitivity of finding 		
glaucoma through the nerve fiber.
a. Gonioscopy.
b. OCT.
c. Corneal hysteresis measurements.
d. Trend analysis.
11. In glaucoma, _____ often precedes ______.
a. Structure damage, functional damage.
b. Functional damage, structure damage.
c. Optic disc changes, retinal nerve fiber loss.
d. None of the above.
12. Event analysis:
a. D
 efines progression as when there is a
significant negative slope of a regression line.
b. D
 efines progression as when the difference 		
between baseline and follow-up is less that
test-retest variability.
c. H
 ighlights the thickness of the retinal nerve 		
fiber layer around the optic disc margin.
d. None of the above.
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13. With trend analysis:
a. A positive slope on the C-D ratio plot indicates a
decrease in size of the cup-to-disc ratio.
b. A negative slope on the C-D ratio plot indicates an
increase in size of the cup-to-disc ratio.
c. A negative slope on the average, superior and inferior
retinal nerve fiber layer thickness indicates disease
progression.
d. A positive slope on the average, superior and inferior
retinal nerve fiber layer thickness indicates disease
progression.
14. Which of the following is not true of SLT:
a. It causes less inflammation than ALT.
b. It has a deeper penetration than ALT.
c. It is more comfortable for patients than ALT.
d. You can place the spots adjacent or overlapping.
15. Which form of trabeculoplasty treats more of
the trabecular meshwork in one application?
a. SLT.
b. ALT.
c. TLT.
d. All forms treat an equal amount of the trabecular
meshwork.
16. The most common postop complaint 		
with trabeculoplasty is:
a. Halos.
b. Light sensitivity.
c. Mattering of the eyelids.
d. Double vision.
17. Which of the following is characterized by
excess synthesis and progressive accumulation of
abnormal extracellular fibrillar material?
a. Exfoliation glaucoma.
b. Exfoliation syndrome.
c. Pseduoexfoliation.
d. All of the above.
18. What percentage of patients who have XFS
have the LOXL1 gene variant?
a. <10%.
b. 25% to 30%.
c. 50%.
d. 98% to 99%.
19. Which of the following is associated with an
increased risk or hazard of XFS:
a. Living near an open body of water.
b. L iving in the southern tier of the United States below
37˚ latitude.
c. L iving in the northern tier of the United States above
42˚ latitude.
d. L iving in places with warmer ambient temperatures.
20. Which of the following is not an ocular risk 		
from exfoliation:
a. Age-related macular degeneration.
b. Narrow angles.
c. Retinal vein occlusion.
d. Spontaneous IOL subluxation.
The opinions expressed in this supplement to
Review of Optometry® do not reflect the views of
or imply endorsement by the publisher of the host
publication. Copyright 2015 Jobson Medical
Information LLC.
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Cornea+Contact Lens Q+A

The Lay of the Land
When considering IOL implementation following cataract surgery, the shape of the
cornea plays a big role. Edited by Joseph P. Shovlin, OD
One of my keratoconus patients
will need cataract surgery in the
near future. Her topography shows
classic inferior steepening with a
relatively “normal” central cornea
with moderate astigmatism on her
Pentacam image. How do you best
decide who might do well with a toric
IOL option?

Paying close attention to the
patient’s corneal topography
is key to selecting a toric IOL.
“Cataract surgery—and specifically IOL selection—in keratoconus
patients can be challenging. These
patients often have steeper corneas
and their astigmatism has varying
degrees of irregularity, which makes
predicting the correct magnitude
and axis for toric IOL placement
difficult,” says Eric Donnenfeld,
MD, a Long Island ophthalmologist
who specializes in refractive cataract
surgery.
In the case of this particular
patient, toric IOL implantation is
possible because the ectasia pattern
avoids the central cornea, says Martin Fox, MD, who serves as medical
director at the Cornea and Refractive Surgery Practice of New York.
However, he cautions, clinicians
should adhere to a few conditions.
First, the patient must have a
history of reasonably good spectacle-corrected visual acuity with
moderate levels of astigmatism. If
this condition is not met, the patient
is unlikely to do well with the IOL,
Dr. Fox explains. Additionally,
when evaluating the patient’s astigmatism, axis and corneal power
should be the same when measured

A

using both
manual keratometry and
elevation
tomography.
Any difference
in measurements likely
indicates the
astigmatism is
too irregular
and could
result in the
lens being
implanted in
an inappropri- A Pentacam image of a keratoconus patient. Depending on corneal
topography, these patients can do well with toric IOLs.
ate position.
These
patients should instead be managed
recommend steps to improve the
with standard monofocal intraocuprocedure to make IOL implementalar lenses and then subsequently fit
tion easier. Dr. Donnenfeld suggests
with a soft or GP contact lens to
considering first performing Intacs
address residual refractive errors,
to reduce and regularize the cylinsays Dr. Fox. In any case, he adds,
der. “In the very near future, topodoctors should avoid multifocal
graphic ablations will be available
IOL implants in all patients with
in the United States,” he says. “That
confirmed keratoconus.
can help improve the corneal topogDr. Donnenfeld says he generraphy and improve post-cataract
ally prefers to avoid performing
surgery visual rehabilitation.”
incisional surgery on patients who
Dr. Fox suggests a two-step
already have ectatic disease, but recapproach when faced with a highly
ommends evaluating a keratoconic
irregular cornea and cataract.
patient using refraction and topog“Femtosecond laser keratoplasty
raphy (or keratometry)—a toric IOL (FLAK) should be performed as a
will generally do well if the axis of
first measure, with cataract surgery
cylinder is the same with regards to
to follow after adequate corneal staboth refraction and either topograbilization,” he says. FLAK is associphy or keratometry. If the axis is not ated with rapid corneal healing with
the same, he suggests using a zero
low levels of astigmatism, and “our
aberration IOL instead.
patients have been able to move
Both surgeons agree: some of the
forward with follow-up cataract as
challenge in selecting an IOL starts
early as three months post-corneal
with cataract removal. They each
surgery, with excellent results.” ■

Photo: Martin Fox, MD
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Glaucoma Grand Rounds

All About That Baseline
Two new glaucoma suspects presented on the same day with similar initial findings.
Why wait to medicate? Their differences explain why. By James L. Fanelli, OD
Photo: Mark M. Cheung, OD

I

recently examined two new
patients: one was referred for
a diabetic retinal examination
and the other to establish care.
Each was referred by separate primary care providers. The patients’
presentations seemed similar at first
glance. But, first impressions can be
misleading.

Diagnostic Data
The first patient, Alice, is a 59-yearold white female diagnosed with
Type 2 diabetes mellitus, for which
she was recently prescribed metformin to help drive down her
rising glucose levels. She was also
on Zyrtec (cetirizine, McNeil), lowdose (81mg) aspirin QD, Aciphex
(rabeprazole, Eisai) and Synthroid
(levothyroxine, AbbVie).
The second patient, Barry, is a
64-year-old white male who hadn’t
had an eye exam in several years,
but was nudged to do so by his
family doctor. He was taking lisinopril, amlodipine and Crestor.
Alice was a low myope with
best-corrected visual acuity of
20/20-1 OD and OS. Barry too was
a myope and also best corrected to
20/20-1 OD and OS. Pupils were
normal in each patient and their
extraocular motilities were full in
all positions of gaze.
Anterior chamber angles in each
patient were open, as estimated by
the Van Herick method. Alice’s
intraocular pressures measured
32mm Hg OD and 34mm Hg OS
at 3:15pm. Barry’s IOP measured
33mm Hg OD and 38mm Hg OS
at 3:55pm. Corneal thicknesses for

Both patients presented at their initial
visits with uncontrolled glaucoma, with
intraocular pressures measured in the
30s. Do you begin topical drops that day,
or do you need more information first?

Alice measured 542µm OD and
556µm OS, while Barry’s were
560µm OD and 558µm OS.
Upon dilation, each had early
nuclear sclerotic lens changes that
correlated with their best-corrected
visual acuities; Barry also had a few
cortical spokes not encroaching on
the visual axis. Each patient had
posterior vitreous detachments OU.
Alice had normal-sized optic
nerves, with cup-to-disc ratios of
0.50 x 0.65 OD and 0.60 x 0.65
OS, with a somewhat thinned
neuroretinal rim inferotemporally.
Barry also had normal-sized optic
nerves, with cup-to-disc ratios of
0.55 x 0.70 OD and 0.60 x 0.75
OS, also with neuroretinal rims that
do not follow the ISNT rule.
We obtained Heidelberg Retina
Tomograph-3 (HRT-3, Heidelberg
Engineering) imaging of the optic
nerves at the initial visits, which
corroborated the described cup-todisc ratios and thinned neuroretinal
rims.

Retinal vascular examination
of each patient was similar in that
mild arteriolar sclerotic retinopathy
was present in both eyes. Alice’s
macular evaluation was unremarkable except for mild retinal pigment
epithelium (RPE) granulation consistent with her age, whereas Barry
had some fine RPE mottling OU
with some drusen in the temporal
foveal avascular zone (OD>OS).
Peripheral retinal evaluations in
each patient were unremarkable.

Diagnosis
At each patient’s initial visit, I diagnosed uncontrolled glaucoma.
The question now: What is
the very next step for these two
patients? Should they begin medication right away, or await further
testing?

Discussion
Clearly, both patients have glaucoma and need intervention to
prevent further damage. However,
it’s not feasible to perform all necessary baseline testing during the
initial work-up, so we scheduled
both patients for follow-up visits to
obtain the remaining information.
Now, why not just medicate
these patients at the conclusion
of their initial visits? After all, the
patients will be on medications
anyway. And with IOPs as elevated
as they are, shouldn’t the patients
be medicated now to help stave off
further damage?
The answer to those questions
boils down to your level of suspicion for imminent damage during
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Glaucoma Grand Rounds
that next week or two until the
follow-up visit.
Progression can occur rapidly in
open-angle glaucoma patients, typically when high IOP coincides with
a frail neuroretinal rim, in “perfect
storm” of risk.
Certainly, in the presence of
advanced disease (and these
patients have moderate to moderately advanced disease already)
with a frail, thin neuroretinal rim
that is clearly showing advanced
damage, therapy at the conclusion
of the initial visit is warranted.
The same holds true for significantly elevated IOP (and the argument can be made here that each
patient’s IOP is significantly elevated already) that puts the patient
not only at risk for further nerve
damage but also retinal vein occlusion or ischemia in the presence of
poor ocular perfusion. Again, initiate therapy at that visit.
But, in cases such as these—
involving open angles and no
evidence of angle closure—keep in
mind that glaucoma is chronic in
nature.

Build a Better Baseline
There is another important aspect
to consider for patients who are
going to be chronically medicated: establishment of a baseline
untreated IOP, upon which the efficacy of all future therapy is based.
For each of these patients, we
have only one set of IOP readings
so far. Now, here’s where the two
cases diverge—and it highlights the
need to assess pre-treatment IOP. In
both cases, though IOPs were high
and damage existed, I chose not
to medicate on the first visit, and
instead will initiate therapy after
their follow-up visits. Why wait to
medicate? Because one IOP reading
generally doesn’t tell us enough—
and it’s simply not prudent to treat

Patients diagnosed with open-angle
glaucoma will be medicated for the rest
of their lives. Make sure you have a good
handle on the baseline IOP so you fully
understand the therapeutic effect.

glaucoma, or almost any disease,
without having a good clinical
assessment of the starting point.
So, their follow-up visits certainly included a second IOP measurement as well as those other
remaining pieces to the glaucoma
puzzle—threshold visual fields,
gonioscopy, stereo photography,
optical coherence tomography of
the retinal nerve fiber and ganglion
cell layers, and ultrasound biomicroscopy.
In both patients, results of follow-up testing were consistent with
open-angle glaucoma, with good
correlation between structure and
function.
But the take-home lesson is in
each patient’s second IOP readings.
Alice’s IOPs measured 25mm Hg
OD and 26mm Hg OS, while Barry
had IOPs of 33mm Hg OD and
37mm Hg OS. Obviously, Alice
had a larger variation from the initial readings, whereas Barry’s IOPs
were about identical to his original
pressures.
This, in turn, plays a big role
in what we would consider our

starting point of unmedicated IOP.
Barry’s case is straightforward:
unmedicated IOPs were in the low
30s OD and mid-30s OS. Alice, on
the other hand, had pre-medicated
IOPs of upper 20s to low 30s
OU—a broader range correlating
with the variances in IOP.
At the end of each of their second
visits, I prescribed Zioptan (tafluprost 0.0015%, Akorn) HS OU.
I’ve seen each patient twice since
that visit; Alice has average medicated IOPs of 24mm Hg OD and
OS. Barry has average medicated
IOPs of 23mm Hg OD and OS.
Both patients are experiencing
a reduction in IOP on medication,
but are they (relatively) equally controlled? I think Barry, at this point,
is more stabilized than Alice, simply
because he has had a 40% reduction in IOP from a relatively stable
baseline. Alice, on the other hand,
may be stabilized, but I can make
the argument that she might not be
fully stabilized. Because Alice had
a greater variation from baseline to
medicated, it hints that she might
still fluctuate. Only time will tell.
So, these two patients, with
similar initial findings and similar
responses to medical therapy, differ in my assessment and certainty
of stability at this early stage of
therapy—all because of the second
IOP measurement for each patient.
Had I not obtained that second pretreatment IOP for each patient, the
therapeutic effect and assessment of
stability may well have been considered equal.
Therefore, in the large majority
of recently diagnosed glaucoma
patients, obtain several pre-treatment IOP measurements to better
assess a baseline. Remember, that
baseline is the essential metric upon
which all future therapy is judged,
so get as accurate a measurement as
possible. ■
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Retina Quiz

Look What the Cat Dragged In
A young patient experiences vision problems without pain. Can you identify the
cause? By Mark T. Dunbar, OD

A

n 11-year-old Hispanic
female presented with complaints of sudden onset of
blurred vision and floaters in her
right eye for the past two weeks.
She also reported that her peripheral vision in that eye was reduced.
She denied any pain or discomfort.
The left eye was unaffected.
Her ocular history was unremarkable and she reported good
health. She took no medications.
On examination, her best-corrected visual acuity was 20/30 OD
and 20/20 OS. Confrontation fields
were full to careful finger counting
OU. The pupils were equally round
and reactive, with a 1+ afferent
defect in the right eye. Anterior segments were unremarkable.
On dilated fundus exam, the vitreous was clear in both eyes. Exam
of the right eye showed fundus
changes (figure 1); the peripheral
retina was normal. Fundus exam
of the left eye showed a pink optic
nerve with elevated disc margins
(figure 2). The macula, vessels and
periphery were normal. We performed spectral-domain optical
coherence tomography (SD-OCT)
(figure 3) as well as fluorescein

Figs. 1 & 2. Fundus image of the right eye (left photo) shows fundus changes. Fundus
image of the left eye (right) shows a pink optic nerve with elevated disc margins.

angiography (figures 4 and 5) of the
macular region of both eyes.

Take the Retina Quiz
1. What do the fundus changes in
the right eye show?
a. Swollen optic nerve.
b. Disc swelling and macular star.
c. Neurosensory retinal detachment.
d. Papilledema.
2. What additional testing would
be most helpful in making the correct diagnosis?
a. Visual field.
b. Fasting blood glucose.
c. Blood test, including an ELISA
for Bartonella henselae.
d. Neuroimaging, including MRI.
3. What does the optic nerve of
the left eye represent?
a. It’s normal.
b. Disc swelling.
c. Optic nerve drusen.
d. Ischemic optic nerve.

Fig. 3. SD-OCT image of the patient’s
right eye.

4. What is the most likely diagnosis?

a. Idiopathic intracranial hypertension.
b. Optic neuritis.
c. Neuroretinitis.
d. Papilledema.
5. What is the treatment for this
patient?
a. Intravitreal Avastin.
b. Doxycycline PO.
c. Prednisone PO.
d. Weight loss.
For answers, turn to page 122.

Diagnosis
Our patient has optic nerve swelling
and a neurosensory retinal detachment in the right eye and optic
nerve drusen in the left. If you look
closely at her macula in the right
eye, you’ll also see that she has
exudate in a “macular star” pattern. This presentation most likely
represents a neuroretinitis caused by
Bartonella henselae, or cat-scratch
disease (CSD). Our patient admitted to having two cats and one dog.
However, she didn’t recall being
scratched by her cats.
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Retina Quiz
We ordered a blood work-up
that included angiotensin-converting enzyme (ACE) and complete
blood count with differential, IgG
and IgM titers for Bartonella henselae, and antibodies for toxoplasmosis. She also underwent visual field
testing, which showed an enlarged
blind spot and an inferior arcuatelike defect in the right eye.
We elected to treat her empirically with doxycycline PO 100mg
BID until the results of the blood
studies were available. The IgG
results came back strongly positive.
When we questioned the patient
further, although she didn’t recall
any cat scratches she admitted that
she bites/chews on her fingernails,
and related that quite often the cats
lick her fingers. We surmised that
was the likely route of her infection.

Discussion
The term neuroretinitis is synonymous with Leber’s stellate neuroretinitis, a condition that was
originally identified in 1916 by Theodor Leber, who described a clinical syndrome in which patients had
unilateral vision loss in the presence
of a macular star.1 He believed that
the problem primarily involved the
macula.
By 1977, Dr. J. Donald M. Gass
showed that patients with macular
star also had swelling of the optic
disc before and often concurrently
with the appearance of the star formation.1,2 Dr. Gass concluded that
the condition was not primarily a
maculopathy but rather an optic
neuritis that affected both the optic
nerve and retina. Thus, he called it
a neuroretinitis.1,2
Neuroretinitis affects persons
of all ages, but is more commonly
seen between ages 30 and 40. It’s
generally painless, but may include
varying degrees of pain. Interestingly, about 50% of patients with

Figs. 4 & 5. Fluorescein angiography OD (left image) and OS (right image).

neuroretinitis will report having had
a preceding viral-like illness.1 As a
result, for many years this condition
was classified as a “post-viral neuroretinitis.” The condition tends to
be self-limiting, for a period of six
to eight weeks.1
The clinical features of neuroretinitis include disc swelling in the
presence of an exudative maculopathy that resembles a star-like
pattern. The exudate may not be
present during the initial stages of
the disc swelling, but appears within days to weeks as the optic disc
swelling begins to resolve.
Other inflammatory signs may
also be present, including anterior
chamber cells and flare, vitreous
cells and venous sheathing. Interestingly, even though our patient
reported seeing floaters, she did not
have any cells in the anterior chamber or the vitreous. In addition, she
had also developed a neurosensory
retinal detachment as result of the
extreme amount of disc swelling.
Only 5% to 10% of patients
with CSD develop ocular involvement, and only about 1% to 2%
develop neuroretinitis.3 CSD is
now recognized as the cause for
the majority of neuroretinitis cases.
Other infectious causes of neuroretinitis include syphilis, Lyme disease, Leptospira, toxoplasmosis and
toxocariasis.
The link between CSD and
neuroretinitis was found thanks
to advances in biomolecular labo-

ratory techniques in the 1990s,
including specific serologic tests and
polymerase chain reaction analyses.
Two types of serologic tests are
used for the diagnosis of CSD. One
is an indirect fluorescent assay specific for antibodies directed against
B. henselae. It has a sensitivity and
specificity above 90% but does
not differentiate between IgM and
IgG antibodies.4 The other commercially available serologic test is
an enzyme-linked immunoassay for
both IgG and IgM anti-B. henselae
antibodies.
Oral doxycycline 200mg BID
for two to four weeks has emerged
as the treatment of choice for neuroretinitis even though the disease
is self-limiting, and this is what
we prescribed our patient. When
she returned for follow-up in two
weeks, she reported a significant
improvement in her symptoms.
The neurosensory detachment
had resolved and her acuity had
improved to 20/20. By six weeks,
she said she felt entirely better and
her visual fields were completely
normal. ■
1. Smith CH. Optic Neuritis. In: Walsh & Hoyt’s Clinical
Neuro-Ophthalmology. Miller NR, Newman NJ,eds, Vol. I.
6th ed. Philadelphia: Lippincott Williams & Wilkins; 2005:
293-347.
2. Dreyer RF, Hopen G, Gass JDM, Smith JL. Leber’s idiopathic stellate neuroretinitis. Arch Ophthalmol. 1984 Aug;
102(8):1140-5.
3. Suhler EB, Lauer AK, Rosenbaum JT. Prevalence of serologic evidence of cat scratch disease in patients with neuroretinitis. Ophthalmology. 2000 May;107(5):871-6.
4. Dalton MJ, Robinson LE, Cooper J, et al. Use of Bartonella
antigens for serologic diagnosis of cat-scratch disease at
a national referral center. Arch Intern Med. 1995 Aug 7-21;
155(15):1670-6.
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Therapeutic Review

Fighting Filamentary Keratitis
Don’t confuse this complex condition for a more typical ocular surface disorder.
By Alan G. Kabat, OD, and Joseph W. Sowka, OD

O

ne of the most common
complaints we encounter in
the clinical setting is ocular
discomfort, typically in the form of
dryness, irritation and foreign body
sensation. These annoying symptoms are among the most pervasive
and vague. While dry eye syndrome
is an exceedingly prevalent diagnosis in our adult population, we must
differentiate aqueous deficiency
or evaporative dry eye from more
complex and, potentially, refractory
conditions. Filamentary keratitis is
one such condition.
In this column, we’ll discuss the
keys to diagnosing filamentary
keratitis, as well as the various
treatment modalities for controlling
the disorder.

At-Risk Patients
While the exact prevalence of
filamentary keratitis is unknown,1
experience suggests it’s more common in elderly patients, females
and those with connective tissue
disorders or immune deficiency.2
The exact nature and severity of
symptoms ranges from mild ocular
discomfort to pronounced pain.
Tearing, photophobia and even
blepharospasm may accompany
these symptoms in severe cases.3

Associated Signs
Signs associated with filamentary
keratitis include ocular hyperemia,
particularly in the limbal area, as
well as a pseudoptosis in some individuals. Corneo-mucus filaments
are the hallmark finding. These

usually consist of
a focal “head”
which may firmly
adhere to compromised areas of the
corneal epithelium,
and a strand-like
“tail” of varying
length that extends
across the ocular
surface. Applying
vital dyes, such as
lissamine green,
rose bengal and
sodium fluorescein, Corneal filaments stained with lissamine green dye are evident
in this red, inflamed eye.
can aid biomicroscopic filament
within the basal epithelial and Bowvisualization.3 A rapid tear breakup time and punctate epithelial
man’s layers of the cornea, leading
keratopathy may also be present.
to focal detachments at the level
Not only does filamentary
of the basement membrane. Under
keratitis accompany dry eye, it also
constant shear pressure from the
appears alongside a variety of other
eyelids, these corneal foci become
ocular surface disorders, including
inflamed, and sloughing of epithesuperior limbic keratoconjunctivilial cells may ensue.6 At the same
tis, prolonged patching following
time, frictional stress from blinking
ocular surgery, epitheliopathy due
and eye movement combined with
to aerosol or radiation keratitis,
diminished tear volume and ocular
herpetic keratitis, recurrent corneal
surface inflammation results in
erosion, neurotrophic keratitis and
abnormal tear mucin production
bullous keratopathy.1-5
and degeneration of conjunctival
epithelial cells.5
Mechanism
These combined elements form
Research suggests individual filafilaments which may appear cliniments consist of desquamated corcally as long strands, large clumps
neal epithelial cells (at their cores),
or irregular dendriform deposits,
surrounded primarily by degeneratdepending upon whether they
ing conjunctival epithelial cells and
are stretched, twisted or tightly
entwined in a thick layer of memcoiled.4,7 The filaments are motile
4,5
brane-associated mucins. Patients
in the tear film, but have an affinwith filamentary keratitis appear
ity for compromised areas of the
to suffer progressive dysfunction
corneal surface, where they form
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strong adhesions. Lid movement
across these bound filaments
induces vertical traction and further
shearing of the corneal epithelium
with each blink, resulting in microtrauma and stimulation of the painsensitive corneal nerves. Thus, a
vicious cycle of epithelial damage,
inflammation, filament formation
and discomfort ensues.

Management
The management of filamentary
keratitis is aimed at alleviating the
stressors that cause ocular surface
inflammation and epithelial degradation. Elimination of the filaments
is the initial step, but identifying
and treating the underlying pathology is vital to breaking the cycle of
this disease. Doctors can remove
large filaments mechanically using
fine-tipped forceps at the slit lamp

under topical anesthesia. Recognize, however, that this process can
further contribute to epithelial damage and should be undertaken only
by skilled and experienced clinicians. Ocular lubricants are helpful
in addressing discomfort and also
stabilizing the tear film in mild to
moderate cases of filamentary keratitis. While some have advocated
hypertonic saline,8,9 we tend to prefer lipid-based artificial tears (e.g.,
Systane Balance or Soothe XP)
based upon personal experience.10
In recalcitrant cases, topical
N-acetylcysteine can help to dissolve cornea-bound mucus plaques.1
This mucolytic agent is employed
primarily as an oral inhalant for
patients with bronchial disease (e.g.
emphysema, cystic fibrosis), and
hence it must be prepared by a compounding pharmacist for topical

ophthalmic use. In those patients
with filamentary keratitis secondary
to chronic dry eye disease, we have
seen excellent results with 10%
acetylcysteine eye drops used four
times daily for several weeks. Other
treatments for refractory cases of
filamentary keratitis may include
the use of bandage soft contact
lenses, amniotic membrane therapy
or Botox (onabotulinumtoxinA,
Allergan) injection to the pretarsal
orbicularis muscle.2,11

Long-term Treatment
Addressing the underlying ocular
surface disease may prove to be
more challenging than temporary
elimination of corneal filaments.
Because an inflammatory etiology
is often assumed, the use of antiinflammatory pharmaceuticals has
been widely advocated, often with
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Therapeutic Review
success.12,13 In those cases where
dry eye disease is identified as the
primary etiology of filamentary keratitis, short-term use of corticosteroids such as Lotemax (loteprednol
etabonate 0.5%, Bausch + Lomb)
QID combined with long-term use
of Restasis (cyclosporine, Allergan)
BID can help.14 Severe cases may
require treatment with autologous
serum eye drops.15,16
Therapy for filamentary keratitis
may take weeks or even months
before adequate resolution is realized. Patients should understand
that the underlying condition is
often chronic and filaments may
recur. Long-term care includes
ongoing treatment for ocular surface disease with close monitoring
three to four times annually. In
addition, patients with chronic or
severe dry eye disease may benefit
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from a rheumatologic investigation to determine the presence of
Sjögren’s syndrome.17 ■
Dr. Kabat is a consultant for
Alcon Laboratories, Bio-Tissue and
BlephEx. Neither he nor Dr. Sowka
have any direct financial interest
in the products mentioned in this
article.
1. Albietz J, Sanfilippo P, Troutbeck R, Lenton LM. Management
of filamentary keratitis associated with aqueous-deficient dry
eye. Optom Vis Sci. 2003 Jun;80(6):420-30.
2. Gumus K, Lee S, Yen MT, Pflugfelder SC. Botulinum toxin
injection for the management of refractory filamentary keratitis.
Arch Ophthalmol. 2012 Apr;130(4):446-50.
3. Diller R, Sant S. A case report and review of filamentary keratitis. Optometry. 2005 Jan;76(1):30-6.
4. Tabery HM. Filamentary keratopathy: a non-contact photomicrographic in vivo study in the human cornea. Eur J Ophthalmol.
2003 Aug-Sep;13(7):599-605.
5. Tanioka H, Yokoi N, Komuro A, et al. Investigation of the
corneal filament in filamentary keratitis. Invest Ophthalmol Vis
Sci. 2009 Aug;50(8):3696-702.
6. Zaidman GW, Geeraets R, Paylor RR, Ferry AP. The histopathology of filamentary keratitis. Arch Ophthalmol. 1985
Aug;103(8):1178-81.
7. Pandit RT. Dendriform filamentary keratopathy. Cornea. 2009
Jan;28(1):123-5.

8. Hamilton W, Wood TO. Filamentary keratitis. Am J Ophthalmol. 1982 Apr;93(4):466-9.
9. Avisar R, Robinson A, Appel I, et al. Diclofenac sodium, 0.1%
(Voltaren Ophtha), versus sodium chloride, 5%, in the treatment
of filamentary keratitis. Cornea. 2000 Mar;19(2):145-7.
10. Greiner JV, Korb DR, Kabat AG, et al. Successful treatment
of chronic idiopathic recurrent filamentary keratopathy using
a topical oil-in-water emulsion: A report of 5 cases. Poster
presented at the 25th Biennial Cornea Research Conference.
Boston, MA. October 11-13, 2007.
11. Suri K, Kosker M, Raber IM, et al. Sutureless amniotic membrane ProKera for ocular surface disorders: short-term results.
Eye Contact Lens. 2013 Sep;39(5):341-7.
12. Perry HD, Doshi-Carnevale S, Donnenfeld ED, Kornstein
HS. Topical cyclosporine A 0.5% as a possible new treatment
for superior limbic keratoconjunctivitis. Ophthalmology. 2003
Aug;110(8):1578-81.
13. Terry G Coursey, Cintia S de Paiva. Managing Sjögren’s
Syndrome and non-Sjögren Syndrome dry eye with anti-inflammatory therapy. Clin Ophthalmol. 2014; 8: 1447–1458.
14. Sheppard JD, Donnenfeld ED, Holland EJ, et al. Effect of
loteprednol etabonate 0.5% on initiation of dry eye treatment
with topical cyclosporine 0.05%. Eye Contact Lens. 2014
Sep;40(5):289-96.
15. Jirsova K, Brejchova K, Krabcova I, et al. The application of
autologous serum eye drops in severe dry eye patients; subjective and objective parameters before and after treatment. Curr
Eye Res. 2014 Jan;39(1):21-30.
16. Hussain M, Shtein RM, Sugar A, et al. Long-term use of
autologous serum 50% eye drops for the treatment of dry eye
disease. Cornea. 2014 Dec;33(12):1245-51.
17. Shen L, Kapsogeorgou EK, Yu M, et al. Evaluation of salivary
gland protein 1 antibodies in patients with primary and secondary Sjogren’s syndrome. Clin Immunol. 2014 Nov;155(1):42-6.
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Surgical Minute
By Derek N. Cunningham, OD, and Walter O. Whitley, OD, MBA

The Secret to Surgical Success
Before tackling cataracts, make sure your patients are free of ocular surface disorders.

M

odern cataract surgery
is a highly refined procedure. Whereas previously it wasn’t considered until a
patient failed a driver’s test or quality of life had been dramatically
affected, today many patients pursue surgery as soon as they notice
visual symptoms. In large part, this
is due to the impact of cataracts
on activities of daily living and the
potential for significantly better
uncorrected vision postoperatively.
With safer, less invasive procedures,
more reliable outcomes and IOL
options that offer many post-op
vision capabilities, cataract surgery
is now akin to refractive surgery.
Patients expect greater spectacle
independence at a minimum.
The role of the OD is pivotal
in achieving the best possible outcomes through careful pre-op care.

Ocular Surface Quality
The first and most important rule is
to remember that the results of any
refractive surgical procedure will
depend heavily on the quality of the
ocular surface. Surgery should not
be considered until the ocular surface is in good shape or stabilized
with treatment. A compromised
ocular surface will limit patients’
intraocular lens options. Ocular
surface disease will increase the risk
of surgical complications, affect
IOL measurements (e.g., biometry,
keratometry) and impact patient
comfort and quality of vision.
Accurate keratometry readings
are critical for refractive success—
these measurements become highly
variable in a patient with a poor
ocular surface. Preoperative ocular

Untreated blepharitis could diminish the
outcome of an otherwise routine cataract
surgery. Be sure to treat it preoperatively.

surface issues that could affect surgery include the following:
• Blepharitis. For a condition
that is among the most significant
causes of postoperative symptoms,
blepharitis is still routinely overlooked.1 Explain to these patients
that they have a chronic condition
that will need to be treated before
surgery.
Treat any amount of lid margin
inflammation or gland secretion
turbidity. Preoperative treatments
may include combination antibiotic/
steroid drops, topical azithromycin
and oral tetracycline analogs along
with lipid-based tear supplements.
Long-term management includes
pulse-dosing steroids, warm compresses and lid scrubs, low-dose tetracycline analogs and oral omega-3
supplementation.
• Dry eye. There’s no question
that moderate to severe dry eye
is a contraindication to refractive
surgery, but for many patients even
mild dry eye warrants attention, as
it is often unavoidable. For at-risk
patients such as women and those
of advanced age, begin prophylactic
pharmacological treatment (such
as topical anti-inflammatories) in

addition to omega-3 and artificial
tears. This will also hold true for
asymptomatic patients with low
tear prism height and anyone with
mild superficial punctate corneal
staining. Topical steroids can speed
healing preoperatively, but are
typically not used long term after
surgery. For chronic dry eye, cyclosporine, nutraceuticals and punctal
occlusion may be necessary.
• Allergy. Although allergic conjunctivitis patients typically control
symptoms with an antihistamine/
mast cell stabilizer eye drop, treating ocular allergy with topical
corticosteroids in the perioperative period should be considered.
Steroids will shut down the entire
inflammatory cascade, creating a
better environment for surgery and
ensuring good control of moderate
allergy. In the immediate postoperative period, antihistamine drops
are then initiated based on need.

Treat Early, Treat Often
A poor tear film will decrease contrast sensitivity and lead to inconsistent vision.2 Attempting to only
begin treatment postoperatively
can be a fruitless task because of
neuropathy-related decreased tear
production.
Running into just a couple of
these problem patients after surgery
will forever change your attitude
about treating any amount of preexisting ocular surface disease. ■
1. Levinson BA, Rapuano CJ, Cohen EJ, et al. Referrals to the
Wills Eye Institute Cornea Service after laser in situ keratomileusis: reasons for patient dissatisfaction. J Cataract Refract
Surg. 2008 Jan;34(1):32-9.
2. Huang FC, Tseng SH, Shih, MH, Chen FK. Effect of
artificial tears on corneal surface regularity, contrast sensitivity, and glare disability in dry eyes. Ophthalmology. 2002
Oct;109(10):1934-40.
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P r o d u c t Review
Practice Management

Glaucoma

Business Analytics Software

Corneal Hysteresis CPT Code

New analytical software called Inzuzo offers a real-time
look at various dynamics of a specific practice and how
they compare to those of other practices, according
Inzuzo makers The Power Practice, working in cooperation with Glimpse. Practice owners can use this information to improve day-to-day business operations through
access to real-time data on performance metrics, according to the company.
Visit www.powerpractice.com

A specially designated CPT code went into effect last
month for corneal hysteresis, a measurement provided
by the Ocular Response Analyzer, according to the
device’s parent company Reichert. Corneal hysteresis
is an indication of corneal
biomechanical properties.
Low corneal hysteresis is considered a risk factor for glaucoma progression, Reichert
says.
The test has now achieved
Category I status, as the clinical utility was established and
usage has grown since 2007,
when the Category III code was implemented.
The new Category I CPT code, 92145 (Corneal hysteresis determination, by air impulse stimulation, unilateral or bilateral, with interpretation and report), replaces
the prior code, 0181T.
Visit www.reichert.com

Super Systems Optical Technologies Website

Super Systems Optical Technologies has launched a new
website that the company says embraces a stronger digital presence, with an easy-to-navigate look and a robust
shopping experience for lab equipment and supplies.

Lid Hygiene
An adjunct to Lid Scrub Use

The site’s main feature is its FastGrind system, an “allin-one” modified lens surfacing system that functions on
continually upgraded software to accommodate the newest lenses. The company aims to make use of its FastGrind system easier with an enhanced customer login
page. With tap water, electric and minimal training,
FastGrind owners can be up and running in the same
day ready to make lenses, according to the company.
Visit www.superoptical.com

A new formulation, available as either a spray or a gel,
is designed to supplement existing eyelid cleansers for
severe cases of dry eye and blepharitis, according to
manufacturer Ocusoft.
HypoChlor, a 0.02% concentration of hypochlorous
acid, is suggested to be used in combination with surfactant cleaners for daily lid hygiene, to dissolve and remove
oil, scales, debris and desquamated skin, which can lead
to conditions such as anterior blepharitis, according to
the company.
Visit www.ocusoft.com

Contact Lenses
Astigmatic Hybrid Lenses with More Parameters

Lid Hygienist Certification

The Duette HD daily wear contact lens now features
a greater range of possible parameters for better alignment, fitting and centration, says SynergEyes.
Practitioners can customize the hybrid lenses for astigmatic patients with base curves from 7.1mm to 8.3mm
in 0.1mm increments and lens powers from +10.00 to
-15.00. The lens features an 84 DK silicone hydrogel
skirt and 130 DK RGP center, which provides both UVA
and UVB protection.
In conjunction with this release, SynergEyes has also
announced seven new video tutorials for Duette.
Visit www.synergeyes.com

A recently launched lid hygienist program aims to educate and certify eye care technicians who wish to obtain
certification in the patient management and treatment
protocols associated with the BlephEx microblepharoexfoliation delivery device for the treatment of blepharitis, according BlephEx maker Rysurg.
The BlephEx is designed to remove excess oil, debris
and inflammation-promoting biofilm from the eyelid
margins. The certification is geared toward technicians,
but the company adds it can apply to doctors who desire
more thorough, hands-on instruction.
Visit www.rysurg.com
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Meetings + Conferences

February 2015
■ 6-8. 2015 PBCOA Winter Seminar. PGA National Resort &
Spa, Palm Beach Gardens, FL. Hosted by: Palm Beach County
Optometric Association. CE hours: 20. Key faculty: Carl Pelino,
OD and Kimberly Reed, OD. To register, go to: www.pbcoa.
org.
■ 7-8. Destination CE. Crowne Plaza Hotel, New Orleans,
LA. Hosted by: Southern College of Optometry. CE Hours: 12.
Key Faculty: Michael Gerstner, OD, FAAO; Whitney Hauser,
OD; Mike Dorkowski, OD, FAAO; John Rumpakis, OD, MBA.
To register, call 800-238-0180, ext. 5, or email ce@sco.edu.
■ 13-15. 54th Annual Contact Lens and Primary Care
Congress. Sheraton Kansas City Hotel at Crown Center. Kansas
City, Mo. Hosted by: Heart of America Contact Lens Society. To
register, go to www.hoacis.org.
■ 13-17. Ski Vision 2015. Westin Snowmass Luxury Resort.
Snowmass Village, Co. Hosted by: AAO and UABSO. CE hours:
20. Key faculty: Murray Fingeret, OD, Leo Semes, OD, Jack
Schaeffer, OD, Jack Cioffi, MD, David Friedman, MD, PhD, and
more. To register, go to http://skivision.com.
■ 19-22. 115th TOA Annual Convention. Downtown Austin
Hilton Hotel, Austin. Hosted by: Texas Optometric Association.
CE hours: 27. Key faculty: Ian Ben Gaddie, OD, FAAO, Steven
Ferucci, OD, FAAO and Diana Shechtman, OD, FAAO. To register, call Sherry Balance at (512) 707-2020 or email sherry@
txeyedoctors.com.
■ 20-21. 2015 Winter Conference. Grand Summit Hotel
Sugarloaf, USA, Carrabassett Valley, ME. Hosted by: Maine
Optometric Association. To register, call (207) 237-2000.
■ 26-28. Montana Optometric Association Winter Education
Symposium Big Sky 2015. Big Sky Resort, Big Sky, MT. Hosted
by: Montana Optometric Association. CE hours: 13. Key faculty:
Bruce Onofrey, OD, RPh, FAAO, FOGS; Curtis R. Baxstrom, OD.
To register, go to www.mteyes.com.

March 2015
■ 4-8. SECO 2015. Georgia World Congress Center, Atlanta,
Ga. Hosted by: SECO. To register, go to: www.seco2015.
com.
■ 20-22. Vision Expo East. Jacob K. Javits Convention Center.
New York, New York. Hosted by: International Vision Expo and
Conference. To register, go to www.visionexpoeast.com.
■ 26-28. OAOP Vision Summit. Embassy Suites Hotel and
Conference Center. Norman, OK. Hosted by: Oklahoma
Association of Optometric Physicians. CE hours: 18. To register,
go to www.oaop.org.

April 2015
■ 15-17. World Cornea Congress VII. San Diego Convention

Center, San Diego, CA. Hosted by: ASCRS. To register, go to:
http://corneacongress.org.
■ 17-19. NOA Spring Conference-CE Event. Embassy Suites,
Lincoln, NE. Hosted by: Nebraska Optometric Association. To
register, call Alissa Johnson, CAE, at (402) 474-7716 or email
ajohnson@assocoffice.net.
■ 18-19. Miami Nice Educational Symposium 2015. Westin
Colonnade, Coral Gables, FL. Hosted by: Miami-Dade
Optometric Physicians Association. CE Hours: 17 COPEapproved, 12 transcript quality. Key Faculty: Ken Lebow,
OD; John McGreal, OD; Carl Spear, OD; Al Morier, OD; John
McClane, OD; Albert Woods, OD. To register, go to www.miamieyes.org, call Steve Morris at (305) 342-5473 or email mdopa.
board@gmail.com.
■ 17-22. ASCRS-ASOA Symposium and Congress 2015. San
Diego Convention Center, San Diego, CA. Hosted by: ASCRS/
ASOA. To register, go to: http://annualmeeting.ascrs.org/
■ 22-26. 13th Annual Educational Conference. Hilton Embassy
Suites at Kingston Plantation, Myrtle Beach, SC. Hosted by:
American Academy of Optometry New Jersey Chapter. CE
Hours: 16. Key Faculty: Mark Friedberg, MD; Alan Kabat, OD,
FAAO. To register, call Dennis H. Lyons, OD, FAAO at (732)
920-0110 or email dhl2020@aol.com.
■ 23-25. Mountain West Council of Optometrists (MWCO)
Annual Congress. Bally’s, Las Vegas, NV. Hosted by:
Mountain West Council of Optometrists. CE Hours: 24. To
register, visit www.mwco.org or call 1-888-376-6926.
■ 23-26. 2015 Annual Spring Convention. Marriott Hotel & Little
Rock Convention Center, Little Rock, AR. Hosted by: Arkansas
Optometric Association. To register, email Vicki Farmer at vicki@
arkansasoptometric .org.
■ 29-May 7. Annual Educational Conference and Exposition.
Red Lion Colonial Hotel, Helena, MT. Hosted by: Montana
Optometric Association. To register, call (406) 443-1160 or
email sweingartner@rmsmanagement.com.
■ 30-May 1. Spring 2015 Convention. Pierre Ramkota, Pierre,
South Dakota. Hosted by: South Dakota Optometric Society. To
register, email Deb Mortenson at deb.mortenson@pie.midco.net..

May 2015
■ 2-3. 8th Annual Evidence Based Care in Optometry
Conference. Turf Valley Conference Center and Resort,
Ellicott City, MD. Hosted by: Maryland Optometric
Association & John Hopkins-Wilmer Eye Institute. To register,
call Annie Phan at (410) 486-9662 or email aphan@marylandoptometry.org.
■ 3. OptoWest Regional Conference. Anaheim Marriott Suites,
Anaheim, CA. Hosted by: California Optometric Association. CE
Hours: 6. Key Faculty: Steven Ferrucci, OD, Bruce Onofrey, OD,
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Mary Schmidt, OD. To register, go to www.optowest.com, call
Sarah Harbin at (916) 266-5022 or email sharbin@coavision.org.
■ 3. NECO Sunday Seminar Series CE. New England College
of Optometry, Boston, MA. Hosted by: New England College of
Optometry Alumni Association. CE Hours: 5. Key Faculty: Mark
Dunbar, OD, Michael Springer, OD. To register, go to www.
neco.edu/academics/continuing-education/sunday-series, call
Margery Warren at (617) 587-5687 or email ce@neco.edu.
■ 3-5. CE in Italy. Hotel Silla, Florence, Italy. Hosted by James
Fanelli, OD. CE Hours: 12. Key Faculty: James Fanelli, OD,
Carlo Pelino, OD. To register, go to www.CEinItaly.com, call
James Fanelli, OD, at (910) 452-7225 or email jamesfanelli@
CEinItaly.com.
■ 3-7. ARVO 2015. Colorado Convention Center, Denver,
CO. Hosted by: The Association for Research in Vision and
Ophthalmology. For information and registration, go to www.
arvo.org/Annual_Meeting.
■ 7-9. CE in Italy. Palazzo Al Valabro, Rome, Italy. Hosted by
James Fanelli, OD. CE Hours: 12. Key Faculty: James Fanelli,
OD, Carlo Pelino, OD, Joseph Pizzimenti, OD. To register, go to
www.CEinItaly.com, call James Fanelli, OD, at (910) 452-7225
or email jamesfanelli@CEinItaly.com.
■ 15-17. Arizona Optometric Association 2015 Spring
Congress. Hilton Tucson El Conquistador Golf & Tennis Resort,
Tucson, AZ. Hosted by: Arizona Optometric Association. To
register, go to: http://arizona.aoa.org.

June 2015
■ 5-7. June “Summer” Conference. Harborside Hotel &
Marina, Bar Harbor, ME. Hosted by: Maine Optometric
Association. To register, call (207) 288-5033 or toll-free 800328-5033.
■ 12-14. 2015 Annual Meeting. Myrtle Beach, SC. Hosted
by: North Carolina State Optometric Society. To register, call
Adrianne Drollette at (919) 977-6964 or email adrianne@
nceyes.org.
■ 19-21. 2015 VOA Annual Conference. Hilton, McLean, VA.
Hosted by: Virginia Optometric Association. To register, call Bo
Keeney at (804) 643-0309.
■ 24-28. Optometry’s Meeting 2015. Washington State
Convention Center, Seattle, WA. Hosted by: American
Optometric Association and American Optometric Student
Association. To register, go to: http://optometrysmeeting.org.

To list your meeting, please send the details to:
Jack Persico, Editor-in-Chief
Email: jpersico@jobson.com
Phone: (610) 492-1006

James Henne (610) 492-1017 or jhenne@jobson.com
Michael Hoster (610) 492-1028 or mhoster@jobson.com
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Up to

SAVE THE DATE:
DECEMBER 4-5, 2015

12 CE

Credits*

ANAHEIM, CA
THE OPTOMETRIC RETINA SOCIETY
AND REVIEW OF OPTOMETRY PRESENT:

RETINA
UPDATE2015

ORS Mission Statement
“The mission of the Optometric Retina Society (ORS) is to promote the
advancement of vitreoretinal knowledge for clinicians, ophthalmic educators,
residents, and students. The ORS is dedicated to posterior segment disease
prevention, diagnosis, management and comanagement.”

Registration Information Coming Soon!
For Additional Information
Contact:
Lois DiDomenico
Email:
ReviewMeetings@Jobson.com

Course Topics
• Nutrition and Genetics in Retinal Wellness
• New Paradigms in Retinal Vascular Disease
• Vitreoretinal Grand Rounds
• Medical and Surgical Retina Update
• Macular Holes and Epiretinal Membranes
• What’s New in Retinal Imaging

Stock Image: ©iStock.com/JobsonHealthcare
Administered by

Review of Optometry
2015ORS_savethedate.indd 1

*Approval Pending
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Review Classifieds
Merchandise Offered

BUILDING YOU A
BETTER BUSINESS
SPACE

PLANNING

I N T E R I O R
DISPLAY

D E S I G N

INNOVATION

M A N U F A C T U R I N G

WWW.EYEDESIGNS.COM
800.346.8890

4741

FREE GIFT IRU WKH ŵUVW  SHRSOH WR FRQWDFW XV
5HI FRGH 237 H[S 

1319

INFO@OPTICALDISPLAYS.COM TO REQUEST OUR
CATALOG & DESIGN SERVICES CALL 610.489.7620

4741

FREE GIFTIRUWKHŵUVWSHRSOHWRFRQWDFW
XV5HIFRGH237H[S

1319

Contact Lenses
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Review Classifieds
Merchandise Offered

Equipment and Supplies

It’s What the Best
Pretest on!

(800) 522-2275
www.optinomics.com
sales@optinomics.com

Targeting Optometrists?
CLASSIFIED ADVERTISING WORKS
Contact us today for classified advertising:
Toll free: 888.498.1460 • E-mail: sales@kerhgroup.com
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Review Classifieds
Storage and Design

Software

Do you have
CE Programs?

Take a closer look...

at Eyecom for your
electronic health record needs!

CLASSIFIED
ADVERTISING
WORKS
Contact us today for
classified advertising:
Toll free: 888-498-1460
E-mail: sales@kerhgroup.com

tablet compliant
share patient data securely
over 25 years experience
cloud-based access anytime, anywhere

800.788.3356 www.eyecom3.com
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Review Classifieds
Continuing Education

Eagle Eye
Seminars
JULY 18-25, 2015
Erik Schmidt OD, FAAO
JULY 16-23, 2016
Nathan Lighthizer OD, FAAO

WORLD CLASS MUSKY,
WALLEYE, SMALLMOUTH
FISHING
• Eagle Lake Island lodge
• Eagle Lake Ontario
• 12 hours of CE
Contact Dean Springer OD
springereye@chibardun.net

Phone: 715-637-2020

Products and Services

Continuing Medical Education
American Academy of Optometry
New Jersey Chapter
13 t h Annual Educational Conference
April 22-26, 2015
Myrtle Beach, South Carolina
Hilton Embassy Suites at Kingston Plantation
Dr. Mark Friedberg, M.D.
Founding Editor of the
Wills Eye Manual

16 HOURS
COPE CE

Dr. Alan Kabat, OD., F.A.A.O.

Registration: $475.00
One, Two or Three Bedroom Suites
Accommodations Include a Daily Breakfast Buffet
and Evening Cocktail Reception

PACK YOUR CLUBS!
Golf details to follow.
For Accommodation and Additional Information, contact:

Conference

Dennis H. Lyons, OD, F.A.A.O.
Phone: (732) 920-0110
E-Mail: dhl2020@aol.com

Do you have CE Programs?
CONTACT US TODAY
FOR CLASSIFIED ADVERTISING
Toll free: 888-498-1460
E-mail: sales@kerhgroup.com
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Review Classifieds
Professional Opportunities

Practice For Sale
WORCESTER

FT OD NEEDED
Practice Sales • Appraisals • Consulting

w w w. P r a c t i c e C o n s u l t a n t s . c o m

PRACTICES FOR SALE
NATIONWIDE
Visit us on the Web or call us to learn
more about our company and the
practices we have available.

ƵƐǇƉƌĂĐƟĐĞǁŝƚŚƚǁŽ
ŽƉŚƚŚĂůŵŽůŽŐŝƐƚƐĂŶĚƚǁŽ
ŽƉƚŽŵĞƚƌŝƐƚƐƐĞĞŬƐ&dŽƉƚŽŵĞƚƌŝƐƚ͘
^ĂƚƵƌĚĂǇƐĂŶĚŽŶĞůĂƚĞĞǀĞŶŝŶŐ
ƌĞƋƵŝƌĞĚ͘ŽŵƉĞƟƟǀĞĐŽŵƉĞŶƐĂƟŽŶ
ĂŶĚďĞŶĞĮƚƐ͘

Contact: Michele Rickert
Phone: 508-853-2020
Email: rickertmi@aol.com

info@PracticeConsultants.com

800-576-6935
www.PracticeConsultants.com
OPTOMETRIC PRACTICE FOR SALE
NORTHEASTERN PA
Very Successful ongoing optometric pracƟĐĞĨŽƌƐĂůĞŝŶEŽƌƚŚĞĂƐƚĞƌŶW͘dŚĞƉƌĂĐƟĐĞ ŝƐ ŐƌŽƐƐŝŶŐ ϲϬϬ<ͬǇƌ͘  dŚŝƐ ƉƌĂĐƟĐĞ ŝƐ
ŽŶĞŽĨĂŬŝŶĚǁŝƚŚĂǀĞƌǇůĂƌŐĞĂŶĚďƌŽĂĚ
ƉĂƟĞŶƚďĂƐĞĂŶĚůĂƌŐĞĐŽŶƚĂĐƚůĞŶƐďĂƐĞ͘
dŚĞ ƉƌĂĐƟĐĞ ƐĞƌǀŝĐĞƐ ŵĂŶǇ ǀŝƐŝŽŶ ĐĂƌĞ
ƉƌŽŐƌĂŵƐƚŚĂƚůĞŶĚƐƚŽŝƚƐƐƵĐĐĞƐƐ͕ĂůŽŶŐ
ǁŝƚŚ Ă ĨƵůů ĐŽŵƉůĞŵĞŶƚ ŽĨ ĚŝƌĞĐƚ ƉĂǇŝŶŐ
ƉĂƟĞŶƚƐ͘ / ǁŝůů ďĞ ǁŝůůŝŶŐ ƚŽ ǁŽƌŬ ŝŶ ƚŚĞ
ƉƌĂĐƟĐĞ͘
Serious replies only.
Email: resume6@kerhgroup.com
ó®ã«ÊÃÖ½ãÄÃÄÊÄãã®Ä¥Ê

Place Your
Ad Here!
Toll free: 888-498-1460
E-mail: sales@kerhgroup.com

STAFF OPTOMETRIST
Bard Optical is a leading Midwest vision care
organization in business for over 70 years and
we are still growing. The company is based in
Peoria, IL with 20 retail offices throughout the
central Illinois area, as far north as Sterling
and as far south as Jacksonville. Once again
this year we were named to the Top 50 Optical
Retailers in the United States by Vision
Monday – currently ranking 37th. A progressive optometric staff is vital to the continued
growth of our organization whose foundation
is based on one-on-one patient service. We
are currently accepting CV/resumes for
optometrists focused on full scope primary
medical patient care. The candidate must have
an Illinois license with therapeutics. The practice includes (but is not limited to) general
optometry, contact lenses, and geriatric care.
Salaried, full-time positions are available with
excellent growth programs and benefits.
Some part-time opportunities may be available also. Please email your information to
hr@bardoptical.com or fax to 309-693-9754.
Mailing address if more convenient is
Bard Optical, Attn: HR, 8309 N Knoxville
Avenue, Peoria, IL 61615. Ask about
opportunities within Bard Optical. We have
openings in several existing and new offices
opening soon in central Illinois.
Bard Optical is a proud
Associate Member of the
Illinois Optometric Association.

www.bardoptical.com

Targeting Optometrists?
CLASSIFIED ADVERTISING WORKS
Contact us today for classified advertising:
Toll free: 888-498-1460
E-mail: sales@kerhgroup.com

PRACTICE SALES
& APPRAISAL
Expert Services for:
Buying or Selling a Practice
Practice Appraisal
Practice Financing
Partner Buy-in or Buy-out

Call for a Free Consultation

(800) 416-2055

www.TransitionConsultants.com

Contact us today
for classified advertising:
Toll free: 888-498-1460
E-mail: sales@kerhgroup.com

Do you have Equipment
and Supplies for Sale?
Contact us today for classified advertising:
Toll free: 888-498-1460
E-mail: sales@kerhgroup.com
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Diagnostic Quiz

Weight Gain and Vision Loss
By Andrew S. Gurwood, OD
History
A 24-year-old black female presented with a chief complaint of
cloudy vision in both eyes, worsening over the past week. She also
complained that portions of her
side vision in both eyes were missing and that she noticed balance
problems. She denied diplopia, pulsatile tinnitus, vomiting, nausea or
lower back pain.
Her systemic history was positive for hypertension for the past
five years, as well as asthma and
obesity. Her medications included
Advair (fluticasone/salmeterol,
GlaxoSmithKline), Benicar (olmesartan, Daiichi Sankyo), Aleve
(naproxen, Bayer Healthcare) and
albuterol. She reported having had
a lumbar puncture one year prior
for an “infection,” but no treatment was initiated.
She reported no allergies, and her
ocular history was unremarkable.

Diagnostic Data
Her best-corrected visual acuity

Fundus images of a 24-year-old female patient presenting with cloudy vision in OD
(left) and OS (right).

was 20/25 OU. Pupils were normal
with no afferent defect. Her extraocular muscle movements were full
and smooth in both eyes. Confrontation visual fields were restricted
360° OU.
Biomicrosopy revealed normal
external ocular structures in both
eyes. Intraocular pressure measured
14mm Hg OU. Blood pressure was
173/92mm Hg, right arm sitting.
The photographs illustrate the
dilated fundus examination.

Your Diagnosis
How would you approach this
case? Does this patient require
any additional tests? What is your
diagnosis? How would you manage this patient? What’s the likely
prognosis?
To find out, please visit Review
of Optometry online at
www.reviewofoptometry.com.
Click on the cover icon, and then
click “Diagnostic Quiz” under this
month’s table of contents. ■

Retina Quiz Answers (from page 103): 1) b; 2) c; 3) c; 4) c; 5) b.
Next Month in the Mag
March’s theme is “Diagnostic Skills and Techniques.”
Topics include:
• The Pros and Cons of Point-of-Care Testing
• Sharpen Your Posterior Segment Analysis Skills

• Slit Lamp Essentials: How to Perform Lacrimal Irrigation
• Blink and You’ll Miss It: Don’t Overlook the Lids
• Optometric Study Center: Diplopia: A Comprehensive Evaluation
for ODs (earn 2 CE credits)
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Discover

Biotrue ONEday
®

Lenses
Made from HyperGel™, a bio-inspired
material designed to work like the eye

Meets

Matches

Mimics

oxygen level the
open eye needs1

water content of
the cornea — 78%2

lipid layer of the
tear ﬁlm3

Now
Available
Biotrue® ONEday
for Presbyopia

Recommend comfortable
vision throughout the day
with Biotrue ONEday and
Biotrue ONEday for Presbyopia.

For more information
information, call 1-800-828-9030,
1-800-828-9030 contact your Sales Representative or visit biotrue.com
Distributed by Bausch + Lomb, a Division of Valeant Pharmaceuticals, North America LLC, Bridgewater, N.J. © 2014 Bausch & Lomb Incorporated. ®/™ are trademarks of Bausch & Lomb Incorporated or its afﬁliates.
PNS07134 US/BPR/14/0013

REFERENCES: 1. Brennan NA. A Model of Oxygen Flux Through Contact Lenses, Cornea 20(1):104-108, 2001. 2. Bergmanson J. Clinical Ocular
Anatomy and Physiology. 14th ed. Houston, Texas: Texas Eye Research and Technology Center; 2007. 3. Twenty-two subjects participated in
a randomized, double-masked, contralateral eye study to evaluate water loss of Biotrue® ONEday, 1-Day ACUVUE MOIST, and 1-Day ACUVUE
TruEye. After 4, 8, 12, and 16 hours of wear, lenses were removed and immediately weighed (wet weight). The lenses were then completely
dried and reweighed (dry weight). The percent water loss was then calculated for each lens from the wet and dry weights.
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PREFERRED

13 TO 1
THIS IS WHY more patients
prefer our lenses.
DAILIES TOTAL1® Water Gradient Contact Lenses feature a unique water
gradient for lasting lubricity and end-of-day comfort.1 No wonder patients
preferred DAILIES TOTAL1® Contact Lenses 13 to 1 over their habitual lenses.2*

The First and Only Water Gradient Contact Lens

9.2
OUT OF 10

>80%

33%

>80%

Contact Lens Cross-Section

~100%

END-OF-DAY

COMFORT1

Enlarged Water Gradient

UNIQUE WATER GRADIENT

LASTING LUBRICITY

ALL DAY COMFORT

Features different surface
and core water content

Ultrasoft surface gel
approaches 100% water
at the outermost surface3**

Outstanding comfort from
beginning to end of day1

Let your patients experience the DAILIES TOTAL1® contact lens difference today.

PERFORMANCE DRIVEN BY SCIENCE™

*Percentage of wearers agreeing with the statement “I prefer these lenses to my previous contact lenses” among those with a preference.
**
Based on in vitro measurement of unworn lenses.
1. In a randomized, subject-masked clinical study, n=40. Alcon data on ﬁle, 2011.
2. Based on an ongoing survey in Europe of 24 ECPs ﬁtting 280 customers in DAILIES TOTAL1® contact lenses. Alcon data on ﬁle, 2012.
3. Angelini TE , Nixon RM, Dunn AC, et al. Viscoelasticity and mesh-size at the surface of hydrogels characterized with microrheology. ARVO 2013; E-abstract 1614872.
See product instructions for complete wear, care and safety information. © 2013 Novartis 7/13 DAL13315JAD
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