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After more than 20 years of research 
and development, Second Sight 
Medical Products announced that 
its Argus II Retinal Prosthesis 
System has received U.S. market 
approval from the Food and Drug 
Administration to treat individuals 
with late-stage retinitis pigmentosa. 
This announcement follows receipt 
of the European approval in 2011. 
(For a more extensive description of 
Argus II, see p. 60.)

“We are thrilled to be able to offer 
the only FDA-approved, long-term 
therapy for people suffering from 
advanced RP,” said Robert Green-
berg, MD, PhD, president and CEO 
of Second Sight. “With this approval, 
we look forward to building a strong 
surgical network in the United States 
and recruiting new hospitals that will 
offer the Argus II retinal implant. 
This is a game-changer in sight-af-
fecting diseases, that represents a 
huge step forward for the fi eld and 
for these patients who were with-
out any available treatment options 
until now.”

Argus II is intended to provide 
electrical stimulation of the retina 
to induce visual perception in blind 
individuals with retinitis pigmentosa 
and has the capacity to offer life-
changing visual capabilities to those 
currently unable to see anything ex-
cept, at best, extremely bright lights.

Although the resulting vision is not 
the same as when these patients had 
normal vision, investigators involved 
in the clinical trial of the Argus II 
are eager about the approval. “It is 

incredibly exciting to have FDA ap-
proval to begin implanting the Argus 
II and provide some restoration of 
vision to patients blinded from RP. 
In the patients that have been im-
planted to date, the improvement in 
the quality of life has been invalu-
able,” said Mark Humayun, MD, 
PhD, Cornelius Pings Professor of 
Biomedical Engineering and Profes-
sor of Ophthalmology, Biomedical 
Engineering, Cell and Neurobiology, 
Keck School of Medicine of USC and 
USC Viterbi School of Engineering, 
University of Southern California.

“The fact that many patients can 
use the Argus implant in their activi-
ties of daily living such as recognizing 
large letters, locating the position of 
objects, and more, has been beyond 
our wildest dreams, yet the promise 
to the patients is real and we expect 
it only to improve over time.”

With approval from the FDA, the 
Argus II is slated to be available later 
this year in clinical centers across the 
country. Second Sight will be active-
ly adding sites to make the therapy 
more readily available and encour-
ages interested facilities and patients 
to contact them.

The Argus II System works by 
converting video images captured 
by a miniature camera housed in the 
patient’s glasses into a series of small 
electrical pulses that are transmitted 
wirelessly to an array of electrodes 
on the surface of the retina. These 
pulses are intended to stimulate 
the retina’s remaining cells result-
ing in the corresponding percep-

tion of patterns of light in the brain. 
The patient then learns to interpret 
these visual patterns thereby regain-
ing some visual function. Argus II is 
the only approved retinal prosthesis 
anywhere in the world. For more in-
formation, visit 2-sight.com.

CATT Analysis 
Sheds Light on 
AMD And Genetics
New findings from the Comparison of 
AMD Treatment Trials (CATT) show 
that although certain gene variants 
may predict whether a person is 
likely to develop age-related macular 
degeneration, these genes do not 
predict how patients will respond 
to Lucentis and Avastin, the two 
medications most widely used to treat 
wet AMD. This new data, published 
online in Ophthalmology, found no 
signifi cant association between four 
gene variants and outcomes that 
measured the patients’ responses to 
treatment.

The CATT genetics research team 
wanted to learn whether the major 
AMD risk genes could be useful 
in tailoring treatment with Avastin 
and Lucentis to individual patients’ 
needs to boost treatment effective-
ness and safety for patients. The 
main CATT study had confi rmed 
that both medications signifi cantly 
reduce or even reverse vision loss in 
many patients with wet AMD, but 
that study also found that treatment 

FDA Approval for Argus II
Retinal Prosthesis System
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effectiveness varied among patients. 
The CATT genetics study, led by 
Stephanie Hagstrom, PhD, at the 
Cole Eye Institute at the Cleveland 
Clinic, clearly showed that the major 
AMD risk alleles do not predict pa-
tients’ response to treatment.

This genetics study cohort com-
prised 73 percent of the 1,149 CATT 
participants. Cohort patients were 
evaluated for four gene variants 
linked to AMD risk: CFH, ARMS2, 
HTRA1 and C3. The patients’ geno-
types were then compared to their 
responses to treatment with Lucen-
tis or Avastin. Both medications are 
anti-vascular epithelial growth factor 
therapies that work in similar ways to 
reduce or prevent abnormal blood 
vessel growth and leakage. The re-
searchers found no signifi cant asso-
ciations among the four gene vari-
ants and the outcomes that measured 
the patients’ responses to treatment, 
which were improvement or loss of 
visual acuity, the status of the retinal 
anatomy, and the number of medica-
tion injections given.

“Our genetic research team re-
mains hopeful that gene variants that 
predict patient response to AMD 
treatments will be identifi ed soon,” 
said Dr. Hagstrom. “This would en-
able a signifi cant leap forward in 
ophthalmologists’ ability to individu-
alize treatment and care plans for 
their patients.”

The fi ndings of the CATT genetic 
study lend further weight to the 
American Academy of Ophthalmol-
ogy’s 2012 recommendation on the 
use of genetic testing. This study 
assessed the same four major gene 
variants that are most widely used 
in current AMD genetic tests and 
found that the treatment response in 
patients who carried the gene vari-
ants was no better or worse than in 
patients who did not. The AAO ad-
vises against routine genetic testing 
for AMD and other complex eye 
disorders until specifi c treatment 

or monitoring strategies have been 
shown in clinical trials to be of bene-
fi t to people with specifi c, risk-linked 
genotypes.

Altering Rods May 
Restore Vision
Altering the genetic program of the light-
sensing cells of the eye may one 
day treat some forms of blindness, 
according to scientists at Washington 
University School of Medicine in St. 
Louis.

Working in mice with retinitis 
pigmentosa, the researchers repro-
grammed rods, which enable night 
vision, making the cells more simi-
lar to cones, which sense light in 
the daytime and detect fi ne visual 
details. Doing so prevented degen-
eration of the retina. The scientists 
now are conducting additional tests 
to confi rm that the mice can still see.

“We think it may be signifi cantly 
easier to preserve vision by modifying 
existing cells in the eye than it would 
be to introduce new stem cells,” says 
senior author Joseph Corbo, MD, 
PhD, assistant professor of pathology 
and immunology. “A diseased retina 
is not a hospitable environment for 
transplanting stem cells.”

The study is available in the early 
online edition of Proceedings of the 
National Academy of Sciences.

Mutations in more than 200 genes 
have been linked to various forms of 
blindness. Efforts are underway to 
develop gene therapies for some of 
these conditions.

Rather than seek treatments tai-
lored to individual mutations, Dr. 
Corbo hopes to develop therapies 
that can alleviate many forms of vi-
sual impairment. To make that pos-
sible, he studies the genetic factors 
that allow cells in the developing eye 
to take on the specialized roles nec-
essary for vision.

In retinitis pigmentosa, the rods 

die fi rst, leaving patients unable to 
see at night. Daytime vision often re-
mains intact for some time until the 
cones also die.

Dr. Corbo and others have iden-
tifi ed several genes that are active 
in rods or in cones but not in both 
types of photoreceptors. He won-
dered whether turning off a key 
gene that is activated only in rods 
could protect the cells from the loss 
of vision characteristic of retinitis 
pigmentosa.

‘”The question was, when retini-
tis pigmentosa is caused by a muta-
tion in a protein only active in rods, 
can we reduce or stop vision loss by 
making the cells less rod-like?” he 
explains.

The new study focuses on a protein 
known as Nrl, which infl uences de-
velopment of photoreceptors. Cells 
that make Nrl become rods, while 
cells that lack the protein become 
cones. Turning off the Nrl gene in 
developing mice leads to a retina 
packed with cone cells.

To see if this rod-to-cone change 
was possible in adult mice, Dr. Cor-
bo created a mouse model of reti-
nitis pigmentosa with an Nrl gene 
that could be switched on and off by 
scientists.

“In adult mice, switching off Nrl 
partially converts the rod cells into 
cone cells,” he says. “Several months 
later, when the mutant mice normal-
ly had very little vision left, we tested 
the function of their retina.” The test 
showed a healthier level of electri-
cal activity in the retinas of mice that 
lacked Nrl, suggesting that the mice 
could still see.

Dr. Corbo now is looking for other 
critical development factors that can 
help scientists more fully transform 
adult rods into cones. He notes that 
if complete conversion of rods to 
cones were possible, this therapy 
could also be helpful for conditions 
where cone cells die fi rst, such as 
macular degeneration.
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We talk to many ophthalmologists 
and physician-scientists whose 
interactions with patients, under-

standing of clinical practice and therapeu-
tics lead to an “idea.” They dream about 
nurturing the development of that “idea” 
into an approved therapeutic that can be 
added to the treatment armamentarium. 
Invariably, the big question on their minds is 
“Where do we go from here?” 

In this new quarterly column, we plan to 
showcase and discuss early innovation in 
ophthalmology. Through a wide variety of 
case studies we will address the challenges 
of funding, clinical-regulatory, partnering, 
intellectual property and other issues facing 
the physician-scientist and start-up compa-
nies. In this issue, we will review key consid-
erations for setting overall product strategy 
and how this process was implemented 
by Eye Therapies LLC in bringing their 
eye-whitening drug concept to a successful 
global licensing transaction announced a few 
weeks ago with Bausch + Lomb.

Begin with the End in Mind
To shape and inform the design of 

the development program, it is 
paramount to work backwards 
from the imagined fi nal product. 
Focusing in this manner on the 
ultimate product profi le goals 
will help drive specifi cations 
for the myriad of interim steps 
encountered in the journey of 
development. For an anterior seg-
ment drug product, here are some 
key areas to think about as we break 
down this complex problem (we will address 
topics related to other types of products, 
including devices, drug delivery, and posterior 
segment in future columns):

 •  Mechanism of action. How does this drug 
work, and what is the specifi c disease process 
that this product will address?

 •  Indication & patient population. What is the 
exact desired indication and then what aspects 
need to be built into the clinical program to 
support desired labeling?

 •  Dosing regimen. What is the expected 
duration of action and how will frequency of 
dosing impact potential usage by the patient 
and physician?

 •  Packaging. What ultimate product 
presentation to the patient is desirable for the 
clinician and the patient? (Also considering 
the feasibility of commercial manufacturing 
and for some packaging presentations, a 

simpler form may be more effi cient for proof of 
concept and Phase II).

 •  Safety. Evaluating the risk/benefi t profi le. 
Can potential safety issues be mitigated with 
labeling, patient or physician instructions? 
Does the prior safety and toxicology informa-
tion and related pharmacokinetic (PK) support 
a suffi cient safety margin of the locally admin-
istered drug for the desired indication? How 
does the comfort of the product play a role in 
the specifi c indication?

 •  Formulation/chemistry, manufacturing, 
controls (CMC). If possible, many times the 
best approach for formulation is to keep 
things simple. However, one may ask, will the 
addition of other excipients lead to poten-
tial product differentiation? How will this 
impact future work if a formulation change is 
expected later in development? What shelf life 
and storage conditions will stability studies 
support? Should the product be non-preserved 
or preserved, and how may this impact the 
options for obtaining proof of concept/Phase II 

clinical data for the given indication and size 
of the trials?

The result of the careful consideration of 
these is a Target Product Profi le (TPP) that, 
if advanced successfully through clinical 
development and subsequently approved by 
the Food and Drug Administration for com-
mercialization, would fi nd the highest likeli-
hood of physician and patient acceptance 
corresponding to the largest available market. 
It is also critical to assess what metrics need 
to be achieved after the fi rst studies are 
completed in order to raise additional funding 
and/or attract partners. Beyond showing 
proof of concept for effi cacy and safety, this 
includes ensuring the studies support the 
ideal dosing that is desired by a partner, 
including comparative data from an existing 

drug standard if applicable and defi ning a 
product usage pattern. For example is this 
product meant to be primary therapy, therapy 
for treatment failures, or will it be used as 
adjunctive therapy?

Eye Therapies, LLC
The Opportunity. Eye Therapies was started 

by ophthalmologists Lee Nordan and Jerry 
Horn, who had identifi ed an unmet need for 
relieving the common condition of ocular 
redness in many of their patients. With over 
20 million units sold annually, eye redness 
relief drops are the most frequently used 
ophthalmic products. Although line extensions 
around existing active ingredients have been 
introduced over the years, the currently avail-
able products have a short duration of action, 
lack full effi cacy of whitening effect and have 
issues with rebound and tachyphylaxis. A 
new active ingredient has not been intro-
duced for this indication for decades. Dr. Horn 
recognized the opportunity to develop a novel 
product for redness relief by “re-purposing” a 

drug approved for glaucoma. 
The Team. Dr. Nordan invited 

Jim McCollum, an experienced 
pharmaceutical executive, to 

join as a third partner. This Eye 
Therapies triumvirate held 
two key beliefs they felt were 
critical to the success of the 
team and the product: 1) 
the leaders of the company 

must have invested some of 
their own funds in the company, 

and 2) the project needed strong 
leadership for the clinical-regulatory, 

medical, and partnering aspects of drug 
development. Accordingly, they structured Eye 
Therapies as a capital-effi cient, virtual entity 
and engaged Ora Inc. to manage clinical-regu-
latory, CMC, product strategy, clinical execution 
and partnering discussions.  

Beginning with the end in mind, it was 
critical that early in the process there was a 
structured approach in place to identify and 
reach out to potential partners and have highly 
collaborative discussions with them about 
how the potential product profi le can fi t into 
their portofolio. This elucidated the desired 
target profi le of the product to make it an 
attractive licensing candidate. For this specifi c 
product, this included establishment of dose 
range, comfort, onset and duration of action, 
comparison to active control, and evaluation 
for rebound, or tachyphylaxis. These early 
discussions shaped the TPP. Subsequently, 

Ophthalmic Product Development Insights
Matthew Chapin and Brian Campion, PhD •  Ora Inc., Andover, Mass.
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the early discussions with the FDA provided a 
forum and the necessary feedback to confi rm 
the design of the intended Phase II program, 
and impact of the identifi ed metrics on poten-
tial labeling. 

Eye Therapies successfully raised a “friends 
and family” round of fi nance to support ad-
vancing the program through a Phase II study 
designed to validate the key premises of the 
product profi le. After completion of this study, 
a follow-on meeting with the FDA supported 
determination of the designs for the remaining 
Phase II program and confi rmed the program 
was still on track to hit the TPP for the desired 
labeling.

With the Phase II results in hand that 
addressed multiple aspects of the TPP, Eye 
Therapies went on an extensive road show, 
visiting almost 20 potential partners. Bausch 
+ Lomb ultimately prevailed as their partner, 
leading to the recent announcement in 
January of their entering into a global license 
agreement with Eye Therapies LLC. If ap-
proved, the new technology would dramati-
cally expand Bausch + Lomb’s potential to 
compete in the $350 million global ocular 
redness relief market, and also create op-
portunity to explore expanded ophthalmic 
applications.

Eye Therapies successfully built and sold 
a new product via a capital-effi cient, virtual 
model by “beginning with the end in mind.” 
They established the TPP early by integrat-
ing input from the clinician perspective, from 
working closely with an expert development 
partner, from engaging in discussions with 
potential pharma companies and meeting 
with the FDA to guide decisions on the prod-
uct profi le, and program and clinical design.

The advancement of patient care in oph-
thalmology is and will continue to be driven 
by unmet needs and the ability of creative 
physician-scientists to identify and alleviate 
those needs through the development of 
new technologies. The story of Eye Thera-
pies is just the fi rst example on our journey 
of discussing unique issues in ophthalmic 
product development. In future columns, we 
will explore such topics as early fi nanc-
ing strategies and other issues related to 
technical considerations of product develop-
ment.  

Mr. Chapin is vice president, corporate 
development and Dr. Campion is direc-
tor, business development at Ora Inc. Ora 
provides a comprehensive range of product 
development services in ophthalmology.
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Let us begin today by unabashedly cele-
brating the brilliance of our species. 
Even as we sit in our living rooms 
and watch our handiwork doing our 
bidding on another planet (still an 
astonishing feat to a child of the ’50s 
who watched Sputnik sail across the 
night sky), this month we push the 
boundaries of our achievement even 
further with the announcement that 
we can now restore a level of vision 
to formerly sightless patients. Before 
today, a child of the ’50s would only 
have encountered such a thing in the 
Bible.

Specifi cally, the Argus II retinal 
prosthesis system from Second Sight 
Medical received U.S. market ap-
proval from the FDA to treat patients 
with late-stage retinitis pigmentosa 
(See Review News, p. 3). Second 
Sight reports that the development 
of the device benefi ted from more 
than $100 million in public invest-
ment by the National Eye Institute, 
the Department of Energy and the 
National Science Foundation, and 
an additional $100 million in private 
investment.

Close on its heels comes the re-
lease of peer-reviewed results of  
Retina Implant AG’s ongoing second 
human clinical trial, published in 
The Proceedings of the Royal Society 
B. The study examined the results 
of nine patients blinded by retini-
tis pigmentosa who were implanted 
with the company’s wireless subreti-
nal microchip. The study found that 
functional vision was restored for 
most patients, and visual acuity for 
two of the nine patients surpassed 

the visual resolution of the compa-
ny’s fi rst human clinical trial. Patients 
were followed in and outside of the 
laboratory and reported the ability to 
identify facial cues such as smiling, 
as well as recognize objects such as 
telephones, red wine versus white 
wine, door knobs, signs on doors, 
wastebaskets and more.

We are fortunate to have Sunir 
Garg on board this month in our 
Retinal Insider department (p. 60). 
Dr. Garg provides a detailed look at 
both technologies, one that couldn’t 
be more timely.

If you’ve read more than, oh may-
be, two of these columns, you prob-
ably know that celebrating the bril-
liance of our species is not my forte. 
By the time this issue publishes, we 
may very well be under a federal bud-
get sequestration. (Apparently, with 
“fi scal cliff” used, they’ve exhausted 
the supply of catchy economic di-
saster names. Sequestration?) There 
are far more newsworthy and poten-
tially devastating effects among the 
threatened cuts in funding and jobs 
that this latest fi scal disaster would 
trigger. But in this little corner of the 
world, it could mean a 5.1 percent 
cut in the budget of the NIH, which 
played a crucial role in supporting 
the work we celebrate today.

This species just makes it hard to 
celebrate.
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Today, the vast majority of ocular 
medications are delivered as eye 

drops. Unfortunately, patient use of 
eye drops is highly imprecise, leading 
to serious problems with compliance 
and uncertainty about how much 
drug is actually reaching the eye. 

Now, a new product may offer a way 
around those concerns. The “Whisper 
device” is a handheld piezoelectric 
collimated spray delivery device that 
uses technology similar to that found 
in an inkjet printer to get precise 
quantities of topical medications onto 
the eye quickly and accurately.

Tsontcho Ianchulev, MD, MPH, 
clinical associate professor of ophthal-
mology at the University of California 
San Francisco, says the com-
pany that designed the tech-
nology approached him and 
Mark Packer, MD, FACS, 
clinical associate professor 
of ophthalmology at Oregon 
Health & Science Univer-
sity in Portland, asking for 
help designing a device that 
could put this technology 
to use as a means to deliver 
ocular medications. “We’ve 
been working with them for 

two or three years to develop this for 
ophthalmic application,” he says.

A New Approach

Dr. Ianchulev says this is complete-
ly different from earlier attempts to 
spray medications onto the eye. “If 
you just spray a liquid drug toward 
the eye, the eye will blink, prevent-
ing most of the drug from reaching 
the surface of the eye,” he explains. 
“Second,  when you spray aerosols 
much of the spray evaporates before 
it reaches the eye. Finally, many spray 
devices create a turbulent fl ow that 
results in a cloud of tiny droplets, so 
you don’t know how much actually 

reaches the eye.
“This technology solves all of those 

problems,” he says. “It delivers the 
entire dose of medication in about 
one-third of the time it takes to blink. 
So before you can blink, it’s already on 
your eye. It also delivers the drug in 
a collimated fl ow—a parallel stream 
of uniformly sized droplets traveling 
at the same velocity without much 
turbulence, as opposed to the cloud 
of droplets produced by a spray. So, 
most or all of the medication lands on 
the eye in the target area.” 

Dr. Ianchulev says the result is that 
you can get the same effect from a 
much smaller quantity of medica-
tion, which they were able to demon-

strate in a simple study. “We 
wanted to compare this de-
vice to eye drops,” he says. 
“To make the comparison 
straightforward, we used 
dilating drops, which cause 
an easily measureable phar-
macodynamic effect. We 
also tried using far smaller 
quantities of the drug to see 
whether the effect would be 
the same.”

For the study, more than 

Christopher Kent, Senior Editor

A new device may ensure accurate medication delivery while 
reducing the amount of drug needed and monitoring patient use.

Getting Meds onto the 
Eye, 21st Century Style

Using technology like that found in inkjet printers, the Whisper 
device gets liquid medications onto the eye accurately and so 
quickly that the meds are delivered before the person can blink.

All im
ages: Tsontcho Ianchulev, M

D, M
PH
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200 eyes of more than 100 
patients were randomized. 
“One eye received the 
medication via eye drops, 
which put about 30 µl onto 
the eye,” he explains. “The 
other eye received either 
1.5 µl, 2 x 3 µl, or 6 µl of 
the drug delivered with 
the Whisper device. With 
digital pupillometry we 
found that the pupils di-
lated equally rapidly, and 
dilated the same amount. 
There were no signifi cant 
differences between the 
eye dropper and the Whis-
per device—even when 
the amount of drug delivered was a tiny fraction of the 
amount being delivered by the eye dropper. Essentially, 
6 µl of drug delivered by the Whisper created the same 
dilation effect as about 30 µl delivered via an eye drop.”

Other Considerations

The device consists of a base that contains replaceable 
batteries and a top section that contains a given medica-
tion. “When you get a new medication, you replace the 
top cartridge,” explains Dr. Ianchulev. “Once you’ve used 
it for a year or so, you simply replace the batteries in the 
base.” To ensure accurate targeting, the new device has 
a small LED targeting circle that allows the patient to 
center the device right in front of the cornea. (See above.)

The designers say that using the device is comfortable 
for the patient. “The one thing we did not include in our 
presentation of the data was that we gave the patients a 
questionnaire asking which approach they liked better, in 
terms of user-friendliness,” notes Dr. Ianchulev. “Ninety-
two percent of the subjects favored the Whisper device.”

 Dr. Packer confi rms this. “When I fi rst used a proto-
type device a couple of years ago, I was astonished,” he 
says. “The micro droplets are ejected with the touch of a 
button. I barely felt anything contact my eye; there was no 
stinging, burning or tearing.”

Regarding preservative exposure, the device offers 
three advantages, according to Dr. Ianchulev. “First, if 
you can put 3 to 6 µl of drug on the eye instead of 30, 
you’re cutting the amount of preservative exposure by 
a factor of fi ve or 10,” he says. “Second, the device has 
multiple seals that maintain sterility, meaning there’s less 
need for a preservative. Third, the patient is very unlikely 
to touch his eye with the device.”

The Whisper device has an LED 
targeting circle that allows the 
patient to center the device 
directly in front of the cornea. 
No head tilting is required.
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Dr. Ianchulev notes that the company has successfully 
used the device with more than 90 different ophthalmic 
medications to date. “That covers most of the medications 
out there,” he says. Even the more diffi cult ones such as 
Restasis, which is a very viscous, non-Newtonian fl uid, 
worked. That means the technology is widely useable, 
and also indicates that companies can deliver the formula-
tions that are currently approved; they’ll just be packaging 
them differently. We believe this will be critical to adop-
tion by pharmaceutical companies.”

Clearly, this technology will be somewhat more costly 
than a simple eye dropper bottle, but Dr. Ianchulev notes 
that this will be offset by the need for smaller quantities 
of the drug. “There will be minimal additional expense to 
the pharmacy or consumer beyond the current price of 
the topical medications themselves,” he says. “When you 
have a drug that costs $50 or $60 a month, and this allows 
you to get a lot more out of it at a lower dose, it’s commer-
cially quite compelling.”

The device can also digitally track usage. “These devices 
are being designed with a little chip that can commu-
nicate directly with your computer or iPhone,” says Dr. 
Ianchulev. “The chip monitors how many times you use 
the spray per day.”

“The device can even remind you when your dose is 
due,” adds Dr. Packer. “In addition, the Whisper device 
can be designed to provide a summary of your compliance 
to you and your doctor over the Internet.” 

Currently, they’re working to establish the safety and 
effectiveness of the device for delivering multidose pre-
servative-free agents. “The initial work that’s been done 
holds promise,” says Dr. Packer, “but there is much left to 
do in this arena.”

Coming Soon

Dr. Ianchulev believes the device will most likely be 
commercially available fi rst outside the United States. “I 
think it will start out delivering dry-eye products such as 
artifi cial tears,” he says, “and maybe some clinic-based 
applications such as steroids. Eventually it could be used 
to deliver glaucoma drops. Hopefully approval in the U.S. 
will happen fairly quickly because there’s very little safety 
risk and a lot of benefi t.”

“The benefi ts of this device should be enormous,” says 
Dr. Packer. “Those patients with the dual diagnoses of 
glaucoma and ocular surface disease, in particular, will 
enjoy better compliance with fewer side effects.”  

Drs. Ianchulev and Packer are directors of Corinthian 
Ophthalmic Inc., manufacturer of the Whisper device, 
and own equity in the company.
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 Cataract Surgery

There’s no question that cata-
ract surgery—once put off as 
long as possible and largely 

reserved for elderly patients—is now 
being performed on many people who 
have not even reached retirement age. 
Here, four experienced surgeons 
talk about the reasons for this shift, 
how it has affected their practices 
and approaches to the patient, and 
what surgeons can do to most ef-
fectively meet the needs of these 
younger individuals.

Why the Shift?

“I think there are several factors that 
account for this demographic shift,” 
says Stephen S. Lane, MD, medical 
director at Associated Eye Care in St. 
Paul, Minn., and adjunct professor of 
ophthalmology at the University of 
Minnesota. “First, the baby boomer 
generation that’s now turning 65 has 
a greater awareness and knowledge 
of cataract surgery, partly because of 
the computer and partly because of 
peer-to-peer interactions spreading 
awareness of the trend. Second, the 
surgery is safer and our overall results 
are better because of improvements 
in technology, including the IOLs we 
implant, our measuring technology 
and the surgical instrumentation we 
now use. Third, I think we’re now 

dealing with cataract surgery as a re-
fractive procedure. We’ve given a lot 
of lip service to this idea in the past, 
but today we really are able to treat 
cataract surgery as a refractive proce-
dure. And I think it will continue to 
get better.”

“There are many reasons for the 
shift toward younger cataract pa-
tients,” says Stephen Slade, MD, 
FACS, who practices at Slade & 
Baker Vision Center in Houston. 
“One is that the surgery has changed. 
When I started training 25 years 
ago, people would be in the hospi-
tal for two or three days to have a 
cataract removed; they couldn’t move 
around and it would take a while to 
get their vision back. So, they were 
told to postpone the surgery until 
the cataracts got really bad. Today, 
the surgery has gotten much easier; 
there are far fewer complications and 
much less fear, and the technology 
has improved dramatically. The sur-
gery has become much more of a 
procedure and less of an operation.”

“The technology is better than in 
the past—and surgical expectations 
are also higher,” notes Samuel Mas-
ket, MD, clinical professor of oph-
thalmology at the Jules Stein Eye In-
stitute, UCLA School of Medicine. 
“Together, these factors have helped 
to increase the volume of surgery in 

The trend toward 

cataract surgery at 

ever-younger ages 

brings with it new 

challenges and 

rewards. Here’s 

help making the 

most of it.

Christopher Kent, Senior Editor

Cataract Patients: 
Younger Every Year
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Cataract Surgery

younger-age individuals. But perhaps 
the most signifi cant factor in this shift 
is the aging of the baby boomers, who 
are now turning 65 in large numbers. 
This is the same group of individ-
uals who sought the technological 
advances of laser vision correction, 
attempting to improve their quality 
of life. Now they’re seeking to take 
advantage of the latest advances in 
cataract surgery.”

Dr. Slade points out that the shift 
has been accompanied by a change in 
the definition of lens “dysfunction.” 
“Essentially, you have cataract surgery 
because the lens stops working,” he 
says. “In the past, ‘stops working’ was 
defi ned as ‘the lens gets cloudy.’ But in 
reality a healthy lens also focuses the 
light for both distance and near, and 
the lens stops doing that around the 
age of 40.”

A Different Generation

This shift to younger cataract pa-
tients is leading to changes in the doc-
tor’s offi ce as well, and much of that is 
attributable to generational differenc-
es. “Baby boomers are not their par-
ents,” notes Dr. Slade. “The previous 
generation was more complacent—
they expected less. I’m a baby boomer 
myself, so I can say this: There’s no-
body as whiny as a baby boomer. One 
little thing wrong and baby boomers 
want to have it fi xed. And they’re used 
to having it fi xed—whether the ‘fi x’ is 
Botox or Restylane or Viagra or wrin-
kle cream, or having a hip or knee 
replaced. Baby boomers are actively 
looking for solutions, where the previ-
ous generation was passively hoping 
for solutions.”

“People who are in the next gen-
eration older typically accept that with 
age comes loss of opportunity, loss of 
function,” observes Dr. Masket. “The 
baby boomers don’t adhere to that 
philosophy. So, when they sense they 
have any type of limitation in their 
vision, they want it fi xed. And the fact 

that we can now come closer to meet-
ing those expectations than we could 
in the past supports their desire to get 
this problem addressed earlier.”

“Another difference is in their level 
of knowledge about the surgery,” adds 
Dr. Slade. “People go on the Internet 
now and learn more about cataract 
surgery in 20 minutes than most fi rst-
year ophthalmology residents learned 
in six months 20 years ago. And, the 
surgery is now able to address prob-
lems like high myopia, hyperopia, 
astigmatism and even presbyopia. The 
improvements in cataract surgery fi t 
very well with the baby boomers’ de-
sire to get things fi xed as soon as they 
become an issue.”

Another difference between the 
generations may be their attitudes re-
garding spending money for optional 
procedures. “One part of that is that 
younger patients are accustomed to 
paying out-of-pocket for health-care 
related expenses,” says Dr. Masket. 
“These are people who have paid out-
of-pocket for procedures like LASIK 
or Botox, to get what they perceive to 
be a better look or better lifestyle. The 

more elderly patients are not used to 
spending disposable income for life-
style advantages through medical pro-
cedures. It’s a little bit foreign to them. 
In fact, as more young cataract pa-
tients come into our offi ces, it makes 
increasing sense to offer these options 
because this group of individuals has 
already demonstrated their willing-
ness to pay for procedures.”

Boomers and Technology

Another difference in the attitudes 
of baby boomers, noted by many 
surgeons, is their interest in trying 
cutting-edge technology. “It’s rare in 
my practice for anyone over the age 
of 80 to be interested in premium 
IOLs,” notes Richard L. Lindstrom, 
MD, founder and attending surgeon 
of Minnesota Eye Consultants and 
adjunct professor emeritus at the Uni-
versity of Minnesota Department of 
Ophthalmology. “Patients over 80 pre-
fer to wear glasses. The younger pa-
tients are more interested in refractive 
cataract surgery.”

Despite this trend, Dr. Slade says 
he doesn’t necessarily recommend 
presbyopia-correcting IOLs more of-
ten to younger cataract patients than 
older ones. “Whether the patient is 
45 or 85, when you take a cataract out 
you have created absolute presbyopia 
if you put in a monofocal, regardless 
of age,” he notes. 

Dr. Masket agrees, noting that 
some people over the age of 75 or 80 
may still be open to advanced tech-
nology. “You have to individualize,” 
he says. “There’s no blanket rule to 
apply here. But when you look at 
trends, clearly the trend is toward 
baby boomers spending more on life-
style enhancement.”

In fact, Dr. Slade believes that ad-
vanced technology such as premium 
IOLs could be of significant bene-
fit to elderly patients. “It’s possible 
that younger patients who are still in 
the workforce might be better able 

“Younger patients 
are accustomed to 

paying out-of-pocket 
for health-care related 

expenses. The more 
elderly patients are 

not used to spending 
disposable income for 
lifestyle advantages 

through medical 
procedures.”

—Samuel Masket, MD
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to afford them, and they’re probably 
more active than older patients,” he 
continues. “However, I think that’s 
balanced by the fact that the older 
you get, the smaller your world is—
the more you tend to read, watch TV, 
stay inside. In other words, I don’t 
think you can argue that having good 
near and distance vision become less 
important to you as you age. You’re 
more dependent on your vision for 
both safety and entertainment. If 
you’re young and you stumble, you’ll 
probably recover and you won’t break 
anything. If you’re older, it’s a whole 
different thing to fall and break your 
hip. And older individuals who are still 
employed are probably more likely to 
have a job that depends on their eye-
sight. So I think your vision becomes 
more vital to you in just about every 
way as you get older.”

Dr. Masket notes that the baby 
boomers’ interest in cutting-edge 
technology may also extend to fem-
tosecond cataract surgery. “Although 
it’s not yet clear whether using the 
femtosecond laser improves optical 
outcomes, I would say that more of 
my patients below the age of 65 or 
70 opt to pay for femtosecond laser-
assisted surgery,” he says. “I happen 
to practice in a wealthy demographic 
where some of the older people I care 
for have far more money than some of 
the younger people, so I don’t believe 
it has anything to do with that. I think 
it’s all about mindset.”

Boomer Expectations

One important difference in the 
baby-boomer generation noted by sur-
geons is higher expectations than pre-
vious generations. “If you tell a baby 
boomer he has to wait fi ve minutes, 
he’ll try to fi gure out a way to cut it to 
three minutes,” notes Dr. Slade. “If 
you tell him to sit in row eight, he’ll try 
to sit in row four. Boomers have high 
expectations for eye surgery, and right 
now we’re really not able to meet all 

of those expectations. 
“The other problem,” he adds, “is 

that these patients often have no ex-
pectation of a negative result. If a 
younger, clearer-lens patient has a sig-
nifi cant complication such as an infec-
tion or vitreous loss, it’s hard for him 
to accept it, no matter how well he’s 
counseled before surgery.”

Dr. Slade says you have to see this 
problem coming and deal with it up 
front. “It’s important to make sure you 
really get in the patient’s face and em-
phasize that although this is a very low-

risk surgery, it is surgery, and there are 
risks,” he says. “Sometimes you em-
phasize this to patients and they say, 
‘I know that will never happen to me.’ 
Or, ‘That’s why I came to you—I know 
you’re the world’s greatest doctor. You 
never have a complication.’ In that sit-
uation you have to say, ‘Thank you, but 
that’s not correct.’ And sometimes you 
have to be willing to say, ‘I just don’t 
think this is a good option for you right 
now because of your expectations.’

“It has a lot to do with the risk/
benefi t ratio,” he adds. “One of the 

For some surgeons, dealing with an increasing number of younger eyes makes a dif-
ference in the operating room as well. “Some younger patients who haven’t undergone 
surgery are a little more anxious, compared to older patients who have been through 
more surgery in the course of their lives,” notes Stephen S. Lane, MD, medical director 
at Associated Eye Care in St. Paul, Minn. “They have more questions than older patients 
who have often seen multiple doctors over the years. You have to be patient, answer 
their questions and make sure they’re comfortable with the procedure. 

“Intraoperatively, more anti-anxiety medications or anesthesia may be necessary for a 
younger person than an older person,” he adds. “They tend to be healthier, so it’s usually 
safer for them to receive a little bit more medication. In general, it takes a little bit more 
TLC to achieve the same sort of comfort level with a younger, less surgically experienced 
patient.”

Stephen Slade, MD, FACS, who practices at Slade & Baker Vision Center in Houston, 
notes that younger eyes are easier to operate on. “The cataracts are softer, there’s less 
phaco time, they heal better, the corneas are generally clearer and the pupils dilate 
better,” he points out. “The eyes are usually healthier, and there are fewer other things 
going on.” (Richard L. Lindstrom, MD, founder and attending surgeon of Minnesota Eye 
Consultants, notes that the prevalence of softer lenses in these patients causes him to 
favor supracapsular phaco.)

Samuel Masket, MD, clinical professor of ophthalmology at the Jules Stein Eye 
Institute, UCLA School of Medicine, says his surgical protocol has shifted in order to meet 
these heightened baby boomer expectations. “I now incorporate intraoperative aberrom-
etry for all normal eyes, not just the outliers or post-LASIK eyes or eyes in diffi cult situ-
ations,” he says. “Using intraoperative aberrometry, I end up changing the lens power in 
43 percent of cases. As a result, we’re now within 0.5 D of our goal in about 90 percent 
of eyes. For the younger patients this is probably the most important thing—along with 
having a non-complicated procedure. Even at this level, we still encounter patients who 
are disappointed that they’re a half-diopter off.

“Another thing I do now, especially in the younger individual, is remove the subcapsu-
lar lens epithelial cells under the anterior capsule to the greatest extent I can,” he adds. 
“This reduces the fi brotic change and capsule phymosis that is especially common in 
younger people. There are numerous long-term advantages to doing this, although it 
does add more time to the chair discussion and in the operating room.”

—CK

Surgery on Younger Eyes
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scariest phone calls I ever had was 
from a surgeon who had done bi-
lateral ICLs on a 7- or 8-D myopic 
patient, both on the same day. The 
patient came back a few days later 
with infections in both eyes. If some-
thing does go wrong with an early 
cataract patient, you have a serious 
problem; you weren’t saving his vi-
sion, you were removing an inconve-
nience. You have to be prepared to 
deal with that possibility and make 
the patient understand at the outset 
that his expectations really need to be 
realistic.”

Dr. Lane agrees. “On average, the 
younger population is more demand-
ing and they won’t be satisfied with 
their vision unless it meets their ex-
pectations,” he says, “so I think it’s 
really important to clearly defi ne what 
those expectations should be. 

“To help convey the risks associated 
with these procedures our practice 
uses visual aids, and we have these 
patients spend time with counselors 
that we’ve trained,” he adds. “Still, it’s 
one thing to say something to the pa-
tient; it’s another thing for the patient 
to grasp what you’re saying. You have 
to make sure your patients understand 
that complications can happen to any-
body—including them.”

The Previous-LASIK Factor

Dr. Lane notes that many of the 
current, younger cataract patients 
have previously had refractive surgery 
such as LASIK or PRK. “They know 
the kind of results they can get,” he 
points out. “Now, as they turn a little 
bit older, they start to develop early 
cataracts. Ten years ago we might 
have said, ‘Come back in a year or 
two and we’ll see how that cataract is 
coming along.’ 

“That level of vision isn’t satisfac-
tory to these patients,” he continues.  
“Today’s younger cataract patients 
are more likely to say, ‘No, this is re-
ally bothering me. I can’t live with this 

for another year or two. And I know 
you can get good results with today’s 
lenses and technology because I’ve 
been reading about it. I’m going to 
need cataract surgery in several years 
anyway, so let’s do it now.’ I also think 
this generation is less afraid of surgery 
than their parents were—and for good 
reason. The surgery is safer and com-

plications are fewer.”
Dr. Slade agrees that previous 

LASIK is an issue. “If they’ve had it 
and it turned out well, you have a prob-
lem because you don’t have anything 
quite as dramatic to offer them—un-
less they have a true cataract,” he says. 
“If you take them from cloudy to clear 
vision, that’s something.”

“Patients who have previously had 

LASIK have become used to a certain 
level of vision,” adds Dr. Lane. “When 
that becomes impaired they want it 
fi xed, and back to the level it was at 
before it got broken. So if they had a 
good LASIK result and now have to 
wear reading glasses and are getting a 
cataract, they’re going to want lenses 
that can correct for both distance and 
near. It’s a progression: going from 
glasses to contact lenses to LASIK to 
refractive cataract surgery. So I spend 
more time talking with the younger 
patients about the options that allow 
them to remain free of glasses—es-
pecially LASIK patients who come to 
see me with early cataracts.”

Dr. Masket agrees that expectations 
are elevated when patients have previ-
ously had LASIK. “We know from pub-
lished studies that typically 93 percent 
of the LASIK population will come 
within 0.5 D of their optical goal,” he 
points out. “Whereas, looking at the 
cataract literature, using the National 
Health System in the U.K. as an exam-
ple, their published rates for cataract 
surgery are 55 percent within 0.5 D of 
the optical goal and 85 percent within 
1 D. The problem is that the younger 
patients are expecting the level of opti-
cal result achievable with LASIK. In 
addition, they expect the surgery to be 
painless, nearly instantaneous and cos-
metically nonblemishing. LASIK has 
really changed the way people think 
about eyes and eye surgery. This is this 
mindset we have to deal with.”

Dr. Lane points out that, ironically, 
previous LASIK can undermine the 
advantages of current presbyopia-cor-
recting technology. “Previous LASIK 
makes the outcome less predictable,” 
he notes. “So this becomes part of the 
expectation issue. Patients who have 
had LASIK need to understand that 
sharpness of vision after cataract sur-
gery may not be as good as it would 
have been if they had not had LASIK 
20 years earlier. That’s especially true 
if the LASIK was done with one of the 
older lasers.”

“Patients who have 
previously had LASIK 
have become used to a 
certain level of vision. 
When that becomes 

impaired they want it 
fi xed, and back to the 
level it was at before it 
got broken. So if they 

had a good LASIK 
result and now have to 
wear reading glasses 

and are getting a 
cataract, they’re going 

to want lenses that 
can correct for both 
distance and near.”
—Stephen Lane, MD
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Making the Best of It

Treating younger cataract patients 
means new challenges and oppor-
tunities. “These patients are more 
demanding,” notes Dr. Lindstrom. 
“They want a high tech/high touch 
experience. They will check out the 
surgeon and share their experience 
widely, including on social media.” 
Surgeons offer the following sugges-
tions to increase the likelihood of a 
positive experience for you and your 
younger cataract patients.

•  Think long-term. Dr. Mas-
ket notes that when operating on a 
younger cataract patient the post-sur-
gery lifespan is considerably greater. 
“When we do a procedure, there’s 
more at stake than how the patient 
will see over the next three months,” 
he points out. “With younger people, 
we have a long-term obligation. 

“At one time I was doing a relatively 
large number of pediatric cataracts,” 
he says. “It was daunting to realize that 
the quality of my work had to last for 
90 years. Now, as we operate on cata-
ract patients who are getting younger, 
our work may have to last for 40 or 
50 years. So it’s a signifi cant decision 
regarding which lens might serve the 
patient best over the course of a life-
time. That means, for example, that 
if we’re considering implanting mul-
tifocals, we need to consider whether 
there’s a strong family history of macu-
lar degeneration or other condition 
that may limit quality of vision as the 
patient ages. 

“We really need to do our best-case 
procedure with young individuals,” he 
adds, “because our responsibility goes 
up as the patient’s age goes down.”

•  Keep your website up-to-date.
“Your website needs to be excellent 
and informative, and ranked high so 
that it comes up when patients Google 
your name,” notes Dr. Slade. 

•  Provide work-friendly time 
slots. “It’s important to deliver the 
kind of patient experience that will 

meet the busy, active lifestyles of this 
group of patients,” says Dr. Lane. 
“They’re not going to patiently sit in 
your waiting room for an hour and a 
half waiting for their appointment. 

“This is a generation that’s used to 
having things done simply, quickly 
and exactly,” he continues. “You might 
want to set aside specifi c times in your 
schedule for these patients. For exam-
ple, you could make earlier time slots 
available so they can come in, get done 
and get to their offi ce at the start of the 
day, or make slots available at the end 
of the day after work.”

• Allow more chair time. “I like 
to say that it used to be very easy to 
do cataract surgery,” says Dr. Masket. 
“We had very few lenses to choose 
among, in terms of their function—
just materials and design. We didn’t 
have toric lenses or presbyopic lens-
es. We didn’t have lasers or aberrom-
etry. The fact that we have so much 
more technology to offer translates 
to increased chair time. Patients 
must be cognizant of the benefi ts and 
drawbacks of all of these new lenses 
and devices. 

“To accommodate this, we try to 
schedule cataract consult time when 
we are primarily seeing only these 
patients, rather than mixing them in 
with other case types—for example, 
blepharitis, conjunctivitis or glaucoma 
management patients,” he says. “In 
these blocks we’re scheduling fewer 
patients and giving them more time, 
but the economics pan out because 
many of the patients choose shared-
expense options.”

•  Make sure your office looks 
modern. “The practice needs to look 
good cosmetically,” notes Dr. Slade. 
“People used to expect a tiny waiting 
room with a glass window that slid 
open when you rang the little bell. 
Now they have more modern ideas of 
how a practice is supposed to look.”

•  Consider having designated 
technical staff or check-in staff 
for these patients. “Make sure 

your counselors understand that 
these patients have higher expecta-
tions and are likely to want in-depth 
education about the procedure,” 
suggests Dr. Slade.

•  Make the waiting area fi t their 
lifestyle. “Think about the choice 
of magazines you have in the wait-
ing room and the type of coffee you 
serve,” says Dr. Lane. “You can pro-
vide iPads and other high-tech de-
vices for them while they’re waiting. 
We have Internet service in our offi ce 
so patients can access the Internet 
on their iPads or smartphones. Those 
inds of things are all geared to this 
younger cataract population.”

•  Take cosmesis into account.
“Many younger patients are con-
cerned about the cosmetic aspects 
of the surgery,” advises Dr. Masket. 
“Certain lenses generate increased 
Purkinje images. We try to be sensitive 
to this, and if the patient is concerned 
about it, we may choose a lens that’s 
less likely to create Purkinje images.”

•  Offer financing for out-of-
pocket options. “Younger patients 
are likely to have more disposable 
income,” notes Dr. Lane. “They’re 
used to reaching into their pocket 
and paying for things. They aren’t 
nearly as conscious, for example, 
about what insurance does and 
doesn’t cover. They have many work 
years left ahead of them, and that 
seems to make them feel that they 
can afford to spend money. 

“Older patients, even if they have 
disposable income, seem to be more 
concerned about whether they 
have enough money,” he continues. 
“They’re not working, so their savings 
are slowly dwindling. Some feel that 
they’re broke even though they have 
hundreds of thousands of dollars in 
the bank. Meanwhile, the younger 
generation is borrowing money to buy 
the latest car without any money in 
the bank.

“These are generalizations, of 
course, but I think older patients are 
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generally more concerned about fi-
nances,” he adds. “The younger gener-
ation is also more accustomed to bor-
rowing money. They’ll often fi nance 
a procedure such as LASIK, which is 
much less common in the older gener-
ation of patients. So I think it’s impor-
tant to offer fi nancing options for pre-
mium alternatives. I think you need to 
treat these younger cataract patients 
as if they were LASIK patients.”

•  Maintain the vision the patient 
is accustomed to. “We don’t want 
to convert people who have had la-
ser vision and are free from glasses to 
people who are dependent on glass-
es,” notes Dr. Masket. “So if they’ve 
had a strategy that has worked well 
for them, I try to do the same thing 
in the selection of IOLs. If they’re 
accustomed to monovision, we’ll con-
tinue them in monovision. If they’ve 
worn contact lenses that correct for 
astigmatism, we’ll try to match that.  
Above all, spectacle independence is 
a very important consideration when 
dealing with the younger age group. 
As a group they’ve demonstrated their 
desire to be spectacle-free.”

How Far Might This Go? 

Given the trend toward cataract 
surgery at an earlier age, what is the 
logical endpoint? “As the outcomes of 
cataract surgery improve, I think the 
age of patients who will want to have 
this is going to continue to go down,” 
says Dr. Lane. “Cataract surgery, re-
gardless of the density of the cataract 
and the disability involved, is still an 
elective procedure. So the better the 
results and the faster the rehabilita-
tion, the more people are going to 
demand this, and the earlier they’ll 
want it. Fifteen years ago we never 
dreamed of doing cataract surgery on 
a patient with 20/25 vision. Now it’s 
not uncommon.”

“It’s very disabling to lose your near 
vision,” notes Dr. Slade. “Ideally, peo-
ple would like to treat that. At this 

point, I think the surgery is almost 
ready to meet that need, but the lenses 
aren’t quite there yet for everyone. 

“The presbyopia-correcting IOLs 
are way better than anything we had 
10 years ago, but they’re not perfect,” 
he adds. “However, if the lenses get 
better, then I think it will really be-
come the norm. People are willing to 
have a face lift for saggy skin and botu-
linum toxin injected into their faces, so 
I think people will be willing to have 
a very safe procedure to get their full 
range of vision back.”

Dr. Masket notes that obstacles to 
early surgery for presbyopia remain. 
“We have some things to accomplish 
before we can offer lens-based surgery 
as a refractive tool to everybody,” he 
says. “We really need to control the 

fate of the capsular bag and the sub-
capsular lens epithelial cells; we need 
to have a greater degree of accuracy in 
our optical outcomes; and we need to 
address the issue of true and adequate 
accommodation. In the absence of 
those considerations, I don’t see this 
trend toward younger cataract pa-
tients going much further at this point.

“Of course, those issues will even-
tually be addressed,” he continues. 
“I’m often amazed that despite the 
constraints of the marketplace, the 
constraints of the Centers for Medi-
care & Medicaid Services and the con-
straints of the FDA, manufacturers 
keep investing in R&D. We continue 
to have more products available to 
us. Technology will improve, and as it 
improves, utilization will go up. That’s 
been demonstrated many times.

“Presbyopia is one of the most un-
pleasant conditions for people to ac-
cept,” he adds. “It comes right around 
the time a lot of people are dealing 
with midlife crisis, so there surely is an 
emotional component to it; it’s more 
than just an annoyance. Presbyopia 
reminds us of our mortality and inter-
feres with our lifestyle. So when we 
have better presbyopia solutions, from 
the standpoint of lens-based surgery, 
there’s no question that they will be 
adopted at any early age.”

“Surgery will keep getting done ear-
lier for many more decades,” agrees 
Dr. Lindstrom. “ ‘Dysfunctional lens 
syndrome’ is the cataract of the future. 
Presbyopia and reduced contrast sen-
sitivity will be the indication someday.” 

“All things considered, I could easily 
see the day when 90 percent of people 
get their lenses swapped out between 
the ages of 40 and 45,” adds Dr. Slade. 
“If the surgery is that safe and effec-
tive, why wouldn’t they?”  

Drs. Masket, Lane, Lindstrom and 
Slade consult for Alcon and Bausch + 
Lomb; Drs. Lane and Lindstrom also 
consult for Abbott Medical Optics; and 
Dr. Slade also consults for IntraLase.

“We have some things 
to accomplish before 

we can offer lens-
based surgery as 

a refractive tool to 
everybody. We really 

need to control the fate 
of the capsular bag 
and the subcapsular 
lens epithelial cells; 
we need to have a 
greater degree of 

accuracy in our optical 
outcomes; and we need 

to address the issue 
of true and adequate 

accommodation.”
—Samuel Masket, MD
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In addition to being a sophisticated, 
highly efficient way to restore a 
patient’s sight, cataract surgery can 

also work its magic on certain glau-
coma patients by lowering their intra-
ocular pressure without the need for 
an adjunctive glaucoma procedure. 
Glaucoma experts say, however, that 
the key is discerning which glaucoma 
patients will benefi t from cataract sur-
gery alone and which will require a 
combined procedure. Telling the two 
groups apart isn’t always easy, but if 
you’re able to, you can spare these pa-
tients the risks of a second procedure 
while still enjoying the benefi ts of low-
er pressures. In this article, surgeons 
share their techniques for identifying 
the patients most likely to benefi t from 
cataract surgery alone.

Cataract Surgery’s Benefi ts

Surgeons say that studies have 
found a very real benefi t from cataract 
surgery in certain fortunate glaucoma 
patients.

In one study with 10 years of fol-
low-up, surgeons analyzed the final 
intraocular pressure reduction in fi ve 
groups of cataract-surgery patients 
(124 eyes), segmented by preop IOP 
levels. They found that the higher the 
preop IOP, the more pronounced the 
postop IOP decrease was. The final 

mean IOP reduction was 8.5 mmHg 
(34 percent) in the 29 to 23 mmHg 
preop IOP group, 4.6 mm Hg (22 per-
cent) in the 22 to 20 mmHg group, 
3.4 mmHg (18 percent) in the 19 to 
18 mmHg group, and 1.1 mmHg 
(10 percent) in the 17 to 15 mmHg 
group. In the 14 to 5 mmHg preop 
IOP group, IOP actually increased 
by 1.7 mmHg (15 percent). Though 
other studies have found varying dura-
tions of this IOP decrease, usually a 
couple of years, in this particular study 
the one-year IOP reductions persisted 
for 10 years and didn’t differ by age. 
The researchers concluded that the 
aging crystalline lens may be a signifi -
cant cause of ocular hypertension and 
glaucoma, and that phaco may help 
prevent and treat glaucoma.1

In a more recent, retrospective 
study of 60 primary angle-closure glau-
coma patients, the researchers looked 
at the effect of phaco. They found that 
the mean IOP after cataract surgery 
decreased significantly (4.5 mmHg, 
p<0.01). Also, 20 percent of the pa-
tients were able to discontinue anti-
glaucoma medication after surgery. 
They say the change in IOP didn’t cor-
relate with lens thickness or anterior 
chamber depth.2

In addition to direct health benefi ts, 
performing cataract surgery alone may 
have clinical benefi ts, as well. “I’m a 

Surgeons say 

that the best 

procedure for 

some glaucoma 

patients is cataract 

surgery—but the 

trick is choosing 

the right patients.

Walter Bethke, Managing Editor
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proponent of doing cataract surgery, 
because it makes all of our diagnostic 
testing better postoperatively,” explains 
Fairfi eld, Conn., glaucoma specialist 
Robert Noecker. “Sometimes, when 
the cataract is in the way, you can get 
a bad signal and you can’t always take 
things at face value. For example, visu-
al fi elds may be unsatisfactory because 
of the interference of the cataract. But 
when the cataract is out, it helps your 
future evaluation of the patient.” 

Choosing Patients Wisely

Physicians say determining which 
patient might benefit from cataract 
surgery alone involves putting together 
a gestalt of information from the medi-
cal history, medication use, imaging 
and the physical exam. Here are the 
main areas to focus on:

•  Number of medications. “Those 
patients on zero, one or maybe even 
two glaucoma medications are likely to 
do better with cataract surgery alone 
than someone on maximum medical 
therapy,” says Yale glaucoma special-
ist James Tsai, MD. “If a patient is on 
three or four classes of glaucoma medi-
cations—and I count Combigan or 
Cosopt each as two classes—I’ll con-
sider combined surgery instead.”

•  Examine the angle. Gonioscopy, 

which some surgeons say is a lost art, 
reveals a lot of pertinent information, 
surgeons say. “Gonioscopy shows us 
that, if the patient has already had a 
laser iridotomy and his angle is very 
narrow or almost closed despite the 
iridotomy, there’s a good chance that 
his cataract is contributing to the glau-
coma,” says Duke University glaucoma 
specialist Sanjay Asrani, MD. Sur-
geons recommend using a four-mirror 
handheld lens so compression can be 
performed. “When I do gonioscopy, 
I note whether I’m able to compress 
the eye easily to open the angle with 
the goniolens,” Dr. Asrani says. “If I’m 
unable to compress easily, it’s likely 
that the agent that’s not allowing me 

to compress is actually the cataract. If 
I’m able to compress easily, then most 
likely the narrow angle is from pupil-
lary block—meaning a fluid cushion 
that I’m able to easily compress and 
open up the angle. Note that if a pa-
tient has already had a laser iridotomy, 
he shouldn’t have pupillary block.

“The other feature I examine is the 
pigmentation in the trabecular mesh-
work,” Dr. Asrani continues. “If the 
pigmentation is pockmarked, then it’s 
likely that the iris has butted up against 
the trabecular meshwork and left extra 
pigmentation in those areas, leading 
to spotty pigmentation. Many patients 
with coexisting cataract and glaucoma 
have a narrow-angle component, so 
the challenge is to identify it, doing 
gonioscopy carefully in a low level of 
light, not crossing the pupil and under-
standing that you shouldn’t assess the 
angle as soon as you put on the gonio-
lens, but instead 10 to 15 seconds later. 
You have to wait for pupillary block to 
recur during gonioscopy in order to as-
sess the true nature of the angle.”

Gonioscopy also helps in other pa-
tient presentations, as well. “Gonios-
copy can help discern if the patient 
has narrow angles and/or a plateau iris 
confi guration, since these conditions 
may improve with removal of the lens,” 
explains Dr. Tsai. “One may also look 
to see if there is traumatic angle re-
cession, a type of glaucoma in which 
removal of the lens will not likely help. 
Gonioscopy can also give clues as to 
how much pigment deposition is in the 
trabecular meshwork and if there are 
any peripheral anterior synechiae or 
signs of angle-closure due to trauma. 
However, gonioscopy isn’t likely to 
predict who will benefi t from cataract 
surgery alone, because, for instance, 
we can’t see microscopically how much 
debris is in the trabecular meshwork.” 

If synechiae are present, it doesn’t 
bode well. “If there are areas of syn-
echiae between the iris and trabecular 
meshwork, that tells me that the ap-
position between the trabecular mesh-

Anterior segment optical coherence tomography can be helpful preop. Here, the red arrow 
highlights anterior synechiae, and the yellow shows where the angle is narrow but still 
open, in a case of phacomorphic glaucoma.

The optic nerve exam can help determine 
if a patient needs a combined procedure. 
Here, the damage is in the inferior pole.
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work and the iris has been present for 
quite some time,” explains Dr. Asrani. 
“The meshwork in those areas is not 
functioning. Large areas of synechiae 
lead me to believe that the cataract 
surgery alone won’t have a signifi cant 
effect by itself.”

Dr. Noecker says ultrasound can be 
very helpful when assessing the ante-
rior segment. “I think it’s defi nitive,” he 
says. “Though anterior segment OCT 
is less-invasive, and can give you an 
idea of the angle contour, it’s limited by 
the front side of the iris. With UBM, 
you can see behind the iris, where you 
might see something like plateau iris.”

•  Assess the IOP, nerve and vi-
sual fi elds. Surgeons say that, though 
patients with higher pressures preop 
tended to get more pressure lower-
ing in studies, it doesn’t mean all se-
vere glaucoma patients should just get 
cataract surgery. “I think, in general, 
it’s better to be doing cataract surgery 
alone on mild to moderate glaucoma 
patients and those without a very high 
pressure,” says Atlanta glaucoma and 
cataract surgeon Reay Brown. “So it 
would be better to operate on some-
one who doesn’t have split fi xation vi-
sual fi elds or pressures that are already 
far too high. It’s best to select patients 
who are maybe controlled on a couple 
of medications, or have pressures that 
are maybe a little higher than you’d 
like on medical therapy and do the 
cataract surgery alone on them. Then, 
afterward, you can regroup and see 
whether a further glaucoma operation 
is even needed.”

In addition to IOP, the other two 
keys to assessing the severity of a pa-
tient’s glaucomatous damage are visual 
fi elds and the state of the optic nerve. 
Dr. Noecker says a mix of imaging and 
microscopic examination can tell most 
of the story. “The optic nerve is the big-
gest factor,” he says. “The more dam-
aged the nerve is, the more likely we’ll 
do a combined procedure, because we 
don’t want that optic nerve to get any 
worse. If they have a great-looking 
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optic nerve and a pressure problem, 
cataract surgery alone is an attrac-
tive alternative. It’s the ones with 
these precarious optic nerves—really 
thinned out, big cups, thinning of the 
rim, maybe peripapillary atrophy, a 
disc hemorrhage on the nerve or a 
retinal nerve fi ber layer defect—those 
are all high-risk characteristics. We’ll 
certainly think about doing some-
thing more in those patients, since 
they’re more diseased.” OCT of the 
optic nerve can also be useful, says Dr. 
Noecker. “Here, again, you’re looking 
for thinning of the nerve fi ber layer. 
The important locations are superior 
and inferior, with the most important, 
most localized areas being infero-
temporal and supero-temporal. The 
OCT correlates with our nerve exam 
and visual fi elds, and will help guide 
us. The more red we see on the test, 
the more we worry about it.”

With visual fi elds, also, the worse 
they are, the less-inclined surgeons 
are to rely on cataract surgery alone. 
“Anyone with a visual fi eld defect get-
ting close to fixation which will im-
pair his vision or who has a central 
island will need a combined proce-
dure,” says Dr. Noecker. “If he’s at 
high risk we don’t want his defect to 
get worse and move into the middle 
of his vision. I think severe disease 
with visual fi eld loss above and below 
the horizontal meridian is a high-risk 
characteristic, as well.”

Dr. Asrani feels similarly, saying, 
“I consider a combined procedure if 
the patient has a paracentral visual 
fi eld defect, especially in the inferior 
paracentral area. If that’s the case, a 
postoperative pressure spike—which 
is a risk that’s quite high in any cata-
ract procedure—might cause him to 
have signifi cant worsening of the vi-
sual fi eld damage. In those cases, if 
I’m unable to use oral Diamox in the 
postop period, such as for the first 
couple of days, I’ll consider a com-
bined surgery.

“The other scenario where I’d con-

sider a combined procedure,” Dr. 
Asrani continues, “is if the person is 
allergic to a variety of medications 
and the optic nerve has already been 
compromised to a fair extent. In that 
case, it makes sense to do a combined 
procedure for the sake of conve-
nience. Since we’re going to remove 
the cataract anyway, we might as well 
do a combined surgery at that time. 
Here the decision is being driven by 
the fact that the patient is allergic to 
a lot of medications, so you don’t have 
a lot of options to treat the worsening 
glaucoma. Of course, this would be 
in the setting of moderate to severe 
glaucoma, but not mild. If the patient 
had mild glaucoma and it was con-
trolled before the glaucoma surgery, 
there’s a good chance he or she will be 
controlled after surgery, too.”

Benefi cial Maneuvers

There is a small gray area between 
cataract surgery alone and combined 
procedures in which some surgeons 
say you can boost your odds of get-
ting a good result from cataract sur-
gery. This area consists of perform-
ing a procedure preop, or a surgical 
maneuver during the actual cataract 
surgery.

“I always try to perform SLT prior 
to cataract surgery,” says Dr. Tsai. 
“I believe—and this is extrapola-
tion from our ALT experience—you 
have a better effect from laser tra-
beculoplasty if it’s performed prior to 
cataract surgery than after. So, if I’m 

contemplating cataract surgery in a 
patient with glaucoma, the fi rst thing 
I’ll look at is if he’s had SLT or ALT. 
If he hasn’t, and he has an open angle 
and a diagnosis that will respond fa-
vorably to SLT, then I’ll suggest we do 
it prior to the cataract surgery.”

Dr. Brown says that an additional 
maneuver during the cataract surgery 
can help increase the odds of decreas-
ing the pressure in certain patients. “If 
the angle is closed with PAS, then that 
might be a case where you perform 
goniosynechialysis during the cataract 
surgery,” Dr. Brown avers. “You grasp 
the iris with forceps and pull it out of 
the angle, removing the iris from the 
surface of the trabecular meshwork. 
The idea is to give the aqueous access 
to the meshwork.”

The Specter of the Spike

Even though a glaucoma patient 
may appear to be well-suited to have 
an IOP decrease with cataract surgery 
alone, surgeons say you have to be 
wary of postop IOP spikes.

“The postop IOP spike is one of 
the concerns of doing cataract sur-
gery alone,” says Dr. Tsai. “As a sur-
geon, you assume that the trabecular 
meshwork isn’t functioning normally 
since the patient already has glau-
coma. They’re more at risk for a pres-
sure spike. To decrease the risk, you 
will have to pay close attention to not 
overfilling the eye with viscoelastic 
during the cataract surgery, and to 
make sure to remove all the viscoelas-
tic at the end of surgery. We’re getting 
better with modern cataract surgery, 
however, since we currently use less 
viscoelastic and remove it more com-
pletely afterward.

“One thing to consider is that a sub-
stantial number of glaucoma patients 
have exfoliative syndrome that’s either 
diagnosed or undiagnosed,” he con-
tinues. “Exfoliative syndrome tends 
to pose a higher risk of vitreous loss 
and/or zonular dehiscence/instability, 

Surgeons say a patient with angle closure 
can often benefi t from cataract surgery in 
terms of a lower IOP postop.
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and the glaucoma tends to be more 
aggressive. If you have a patient with 
exfoliative glaucoma, you have to be 
confi dent that you’ll be able to control 
his or her IOP postoperatively, and 
this is one of the reasons why we used 
to perform a lot more combined pro-
cedures some years ago. Now, with 
smaller incision surgery, the tendency 
for glaucoma surgeons is to perform 
cataract surgery alone, which does 
lower IOP by itself, in patients with 
mild to moderate glaucoma, thereby 
not subjecting them to the risks and 
the longer postoperative recovery pe-
riod of a combined procedure.”

Glaucoma medication at the time 
of surgery can be crucial to blunting a 
spike. “My partner gives everyone Di-
amox at the time of cataract surgery,” 
says Dr. Brown. “I give timolol at the 
end of surgery, though many of the 
glaucoma patients are already taking 
it. I also make sure that the patients 
use their glaucoma drops the day of 
surgery so they don’t miss a round 
or two of doses, which I think is very 
important. You don’t want to get off 
on the wrong foot, because if you look 
back at the patients who do poorly, 
you’ll see that the patients with the 
pressure spike on the fi rst day after 
surgery are at much higher risk for 
having problems with prolonged pres-
sure elevation.”

Dr. Brown says that, if you select the 
patients correctly and they achieve a 
postop IOP benefi t after cataract sur-
gery, it’s a great feeling because it was 
relatively easily acquired compared 
to other surgeries or interventions. 
“That’s the best thing about it: There’s 
not much drama involved with it,” he 
says. “There’s enough drama in glau-
coma treatment already.”  

1. Poley BJ, Lindstrom RL, Samuelson TW, et al. Intraocular 
pressure reduction after phacoemulsifi cation with intraocular 
lens implantation in glaucomatous and nonglaucomatous eyes: 
Evaluation of a causal relationship between the natural lens and 
open-angle glaucoma. J Cataract Refract Surg 2009;35:11:1946.
2. Yudhasompop N, Wangsupadilok N. Effects of phacoemulsifi cation 
and intraocular lens implantation on intraocular pressure in primary 
angle closure glaucoma (PACG) patients. J Med Assoc Thai  
2012;95:4:557-60.
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Cataract Surgery

Probably not since the first 
wave of femtosecond lasers 
designed for use in LASIK 

has there been so much discussion 
of the potential and drawbacks of a 
technology as there has been with 
femtosecond cataract surgery. In this 
month’s e-survey on cataract tech-
nique, surgeons get to voice their 
opinions on the technology, from 
votes of support for it as the wave 
of the future, to questions about its 
clinical outcomes and financial vi-
ability. Also, surgeons take time out 
from the femtosecond fray to weigh 
in on other cataract topics, such as 
their favorite techniques, maneuvers 
and anesthesia methods.

These are just some of the fi ndings 
from this month’s e-survey on cata-
ract surgery. The e-mail survey was 
opened by 1,275 of 10,000 subscrib-
ers to Review’s electronic mail ser-
vice (13 percent open rate), and of 
those, 173 (14 percent) responded. 
To see how your techniques compare 
with theirs, read on.

Femtosecond-assisted Surgery

On the survey, 8 percent of the 
surgeons currently perform femto-
second-assisted cataract surgery. R. 
Wayne Bowman, MD, from Dallas 
says he appreciates the laser’s “con-

sistency and accuracy,” and a sur-
geon from Minnesota feels similarly, 
saying he likes its “improved repro-
ducibility,” but cites “cost and learn-
ing curve” as less desirable aspects. 
“I love it,” says Norfolk, Va., surgeon 
John Sheppard. “However, removing 
sub-incisional cortex is more diffi-
cult, and it is costly and more time-
consuming. There are safety advan-
tages due to better wound healing, 
less phaco time and a stronger capsu-
lorhexis edge, and it’s great for pro-
moting and growing the practice.” 
Los Angeles surgeon James Salz also 
accepts the good with the bad with 
his femtosecond laser. “I love the 
rhexis, arcuate incisions and chop-
ping,” he says. “I do not like it for 
primary and side-port incisions as I 
prefer to place them exactly where 
I want them [more limbal] and the 
femto incisions are usually off my 
preferred location, as it makes the 
incisions more corneal.”

Looking ahead, 70 percent of sur-
geons say they’re unlikely to per-
form femto-assisted surgery in the 
current year. However, 21 percent 
think they’re somewhat likely to do 
so, and 9 percent say they’re very 
likely to perform it. At this point, 
uncertainty reigns, as many surgeons 
fi nd it hard to justify pulling the trig-
ger on the technology. “The femto-

Cataract surgeons 

discuss the 

femtosecond 

laser and their 

approach to 

all aspects of 

cataract surgery.

Walter Bethke, Managing Editor

Surgeons Grapple 
With the Femtosecond
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INDICATIONS AND USAGE

TRAVATAN Z® (travoprost ophthalmic solution) 0.004% is indicated for the reduction of elevated 
intraocular pressure in patients with open-angle glaucoma or ocular hypertension.

DOSAGE AND ADMINISTRATION
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ADVERSE REACTIONS

Clinical Studies Experience

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 rates in the clinical studies of another 
drug and may not reflect the rates observed in practice. The most common adverse reaction observed  
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TRAVATAN Z® (travoprost ophthalmic solution) 0.004% was ocular hyperemia which was reported in 30 
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Cataract Surgery

second laser and phacoemulsifi cation 
machine are separate technologies 
utilized in separate theaters,” says 
a surgeon from Texas. “I feel this is 
ineffi cient surgery, and anticipate the 
technology will someday merge into 
a single unit or platform with aspira-
tion handpieces optimized to remove 
a pre-segmented nucleus. Also, the 
current standard monofocal intra-
ocular lens results are good enough 
as to not justify the capital invest-
ment or recurring click fee for the 
femtosecond laser.” A surgeon who 
wished to remain anonymous says 
the fi nancial hurdle is still the major 
sticking point. “The laser still costs 
too much,” he says. “Despite being 
in a surgery center with 15 operat-
ing physicians, we cannot make the 
numbers work at this time. Until in-
surers start to cover the cost—at least 
partially—or until manufacturers 
drop the price, femto cataract sur-
gery is going to be a boutique item.” 
Luther Fry, MD, of Garden City, 
Kan., says, “There’s no benefit, it’s 
expensive and more than doubles my 
surgical time.” Ben Mackey, MD, of 
Corbin, Ky., says he’s unlikely to do 
it. “My surgery center cannot justify 
the expense,” he says. “And I cannot 
justify the expense and anticipated 
slow down.” David Brigham, MD, of 
Des Peres, Mo., adds that lens tech-
nology may hurt some of the need for 
the femtosecond. “The prospect of 
the toric multifocal IOL coming soon 
to the United States will make astig-
matic keratotomy less necessary in 
premium cases,” he says. “There will 
be less incentive to use the femto in 
other types of IOL implantation as it 
will increase the time and the cost of 
each case. I really think most patients 
are cost-conscious and are reluctant 
to spend out of pocket, especially 
those over 80. Younger people in 
their 60s and 70s are easier to con-
vince about the benefi ts of premium 
lenses, and it follows that they would 
be the best candidates for the femto 

laser—but the $750 extra will take a 
little more salesmanship.”

There are also cataract surgeons 
who don’t use the femtosecond laser 
at the moment, but see the device 
as the future of cataract surgery and 
would rather be on the train than un-
der it. One surgeon from Tennessee 
says he’s likely to use it due to the 
“demands of the market.” A surgeon 
from Ohio is eager to do it, even say-
ing, “I might change jobs to a location 
where it’s available.” A surgeon from 
Tennessee doesn’t want to get left 
behind. “You have to keep up with the 
Joneses!” he says. “I believe the future 
of cataract surgery will involve some 
version of these lasers, and we need to 
keep up with the technology.” 

Fighting Infection

When it comes to the best infec-
tion prophylaxis method, in addition 
to the use of povidone iodine, 30 per-
cent think preop topical fl uoroqui-
nolones are best, 30 percent prefer 
an intracameral antibiotic injection 
and 27 percent like postop topical 
fl uoroquinolones. Less popular are 
subconjunctival antibiotic injection 
(6 percent) and the use of antibiotics 
in the infusion (3 percent). Another 
6 percent choose some other type of 
prophylaxis. Some surgeons chose 
more than one option. 

“I use topical fluoroquinolones,” 
offers Mark Volpicelli, MD, of 
Mountain View, Calif. “And I also use 
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 Cataract Surgery

an intraoperative injection of vanco-
mycin at the end of the procedure.” 
Another surgeon says he thinks “an 
immediate postop Betadine drop” is 
best. Lan Pham, MD, of Yorktown 
Heights, N.Y., combines approach-
es, saying, “I prefer pre- and postop 
topical antibiotics, as well as great, 
well-sealed corneal incisions.”

Controlling Astigmatism

Most of the surgeons, 61 percent, 
prefer to manage a patient’s astig-
matism with a toric IOL. Fourteen 
percent like manual limbal relaxing 
incisions, 13 percent prefer placing 
the clear corneal entry wound on the 
axis of astigmatism, 5 percent think 
a postop refractive procedure is best 

and 1 percent perform femtosecond 
astigmatic keratotomy. Six percent 
choose some other method, includ-
ing postop spectacles.

“There is good predictability of 
astigmatism control with a toric 
IOL,” says Nick Mamalis, MD, of 
Salt Lake City. “This method avoids 
any need for corneal incisions or laser 
treatment of the cornea.” Dallas’ Dr. 
Bowman thinks a toric lens avoids 
some problems that plague other 
methods. “It has less regression, less 
dry eye and less weakening of the 
eye,” he says. “It’s also more consis-
tent and stable.” Sid Moore, MD, of 
Macon, Ga., likes toric lenses, but 
sees value in the other approaches. 
“The toric lens has greater predict-
ability than an LRI,” he says. “I do 

employ an on-axis incision whenever 
possible, and perform manual limbal 
relaxing incisions when toric IOLs 
are not an option, such as in the case 
of multifocal IOLs.” Toric IOLs are 
“predictability at its best,” avers a 
surgeon from California. A surgeon 
from Maine likes toric lenses, but 
says his local market forces him to 
be brutally realistic. “When anything 
is done at all for astigmatism, I use a 
toric IOL,” he says. “However, in the 
overwhelming majority of patients, 
even those with signifi cant cylinder 
of 2 D or more, they are not willing 
to pay even $300 extra plus the cost 
of the implant. So, these lenses are 
rarely used.”

In the LRI camp, Michael Sala, 
DO, of Erie, Pa., says, “They’ve giv-
en me good results for years,” and 
a surgeon from Washington agrees, 
saying, “They’re less reliable, but 
they’re cheap and easy to do.” Donna 
Qahwash, DO, of Wyandotte, Mich., 
says she prefers doing LRIs to other 
methods because “They represent 
less cost to the patient.”

Cataract Techniques

Surgeons also discussed various 
other aspects of cataract surgery, 
from nuclear fragmentation to bi-
manual surgery.

 • Fracturing the nucleus. When 
surgeons attack the nucleus, 39 
percent prefer to do it with quad-
rant division; 20 percent like phaco 
chop; 19 percent prefer a stop-
and-chop maneuver; 8 percent like 
phaco fl ip/tilt; 5 percent divide the 
nucleus into two halves fi rst; and 3 
percent like sculpting maneuvers. 
Five percent say they like some oth-
er approach.

“With quadrant division, most of 
the phaco energy is exerted pos-
terior to the level of the iris and a 
greater distance from the corneal 
endothelium,” says a surgeon from 
Delaware on why he prefers the 
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method. A surgeon from Louisiana 
also likes quadrant division. “It’s easy 
to manage,” he says. “I was not taught 
phaco chop and feel more comfort-
able with quadrant division, and have 
very few complications.” A surgeon 
from California concurs, saying, “For 
me, quadrant division is safest in that 
it exerts less zonular traction and is 
the most effi cient, time-wise.”

However, the proponents of phaco 
chop say that in the right hands, it 
has a good safety profi le, too. “Phaco 
with a vertical chopping technique 
minimizes ultrasound time and poses 
less risk to the capsule,” says Bruce 
Hodges, MD, of Frederick, Md. 
Kentucky’s Dr. Mackey says, “Phaco 
chop is usually more effi cient than 
other techniques. It’s less depen-
dent on pupil size, also.” Dr. Moore 
agrees, saying the features he ap-
preciates most about chopping are 

“Effi ciency, adaptability, safety and 
decreased energy.”

The stop-and-chop proponents 
think it’s preferable to the other ap-
proaches, however. “It’s easy, consis-
tent and quick,” says a surgeon from 
California. Dr. Mamalis says that 
with stop-and-chop he gets “good 
control of the nucleus during phaco 
with an initial groove.” A surgeon 
from California agrees, saying, “The 
central groove clears out some space 
centrally so that it’s easier to chop the 
remaining half and bring the piece 
into the middle for removal.” Pat-
rick Chin, MD, of Westwood, N.J., 
says that stop-and-chop “allows me 
to disassemble the nucleus easily and 
consistently for all types of nuclear 
densities and minimize the use of 
phaco energy.”

 •  Incision location. Sixty per-
cent of surgeons use clear corneal 

wounds, 28 percent prefer limbal, 11 
percent use the sclera and 2 percent 
use some hybrid of those. The aver-
age incision size cited was 2.56 mm.

Dr. Salz says he prefers using the 
limbal region. “The wound is near-
clear, with a vertical groove of 3 mm 
and an entry incision of 2.75 mm,” he 
says. “I like to make the groove in the 
limbal arcade so it bleeds slightly, as 
I think you get faster healing at that 
location.”

 • Bimanual and C-MICS. A bi-
manual technique in which the infu-
sion and aspiration are done through 
separate handpieces has only caught 
on with 20 percent of surgeons. Re-
spondents offer a variety of reasons 
why it hasn’t worked for them. “I 
don’t find that chamber stability is 
as good as micro-coaxial and since 
my wound will have to be enlarged, 
there is no benefit,” says New Jer-
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sey’s Dr. Chin. However, Louise Da-
vis, MD, of Beverly Hills, Calif., pre-
fers bimanual, saying, “It’s the safest 
for the capsule.”

Another alternative technique em-
braced by some surgeons (35 percent 
on the survey) is coaxial micro-incision 
surgery, or C-MICS. “It makes for 
safer removal of the lens,” says a sur-
geon from Louisiana. “It also provides 
good anterior chamber stabilization.” 
However, some surgeons point out 
that such small-incision techniques 
don’t keep the incision small through-
out the entire case. “There’s no dis-
tinct advantage at this time in terms 
of safety or effi cacy since the incision 
size is expanded to allow IOL inser-
tion,” says a surgeon from California. 

 •  Best practices. Surgeons also 
shared the tips and techniques they’ve 
developed to make procedures run 
more smoothly and be more suc-

cessful. “The continuous curvilinear 
capsulorhexis is the most important 
part of the cataract surgery,” says Dr. 
Mamalis. “Take the time to perform 
a well-centered, properly sized CCC 
and the remainder of the case will 
proceed more smoothly.” Dr. Shep-
pard has several tips, and says a rela-
tively mundane surgical maneuver 
can actually prove to be very useful. 
“An unheralded way to prevent post-
cataract endophthalmitis is a very 
thorough I/A of the viscoelastic at 
the conclusion of the case: It dilutes 
organisms to manageable titers,” he 
says. “Also, use dispersive viscoelas-
tic on the endothelium before phaco 
to preserve corneal thickness, know 
that every patient is a candidate for a 
premium IOL until proven otherwise 
and treat every patient as if he or she 
were your dad or mom.” Sandy Yeh, 
MD, of Springfi eld, Ill., has a neat tip 

for streamlining the surgery day: “We 
include dilating drops in the patients’ 
surgical kits for them to use to self-
dilate the morning of the surgery,” 
she says. “They arrive at the ASC fully 
dilated and ready to go. This saves a 
great deal of nursing time, and if one 
patient isn’t ready the next will be 
ready to go. Also, in order to create 
a 5-mm capsulorhexis for a premium 
lens, mark the cornea with a 6-mm 
PRK marker and then target the cap-
sulorhexis inside of this.”

In the end, surgeons say an expe-
rienced mind is the most valuable 
piece of technology. “Think,” advises 
Warren Cross, MD, of Houston. “If 
anything seems even slightly strange, 
stop, look and think for a minute—
because after 50,000 cases some-
thing probably is different or wrong, 
even if it’s not obvious. Trust your 
instincts.”  
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Zonular weakness can be caused 
by disease or trauma, and its 
presence can make cataract 

surgery more challenging. Fortu-
nately, there are adjunctive devices 
to effectively manage it and achieve 
successful outcomes.

Causes

Certain diseases of the eye are as-
sociated with zonular weakness or in-
suffi ciency. The most common one is 
pseudoexfoliation. “In patients with 
pseudoexfoliation, when you look at 
the eye, it looks like part of the lens 

capsule is peeling. We have realized 
that these are actually deposits of 
material on the lens capsule, but it 
looks like a layer fl aking off the lens 
capsule, hence the name,” says Uday 
Devgan, MD, a surgeon from Los 
Angeles.

Pseudoexfoliation can almost al-
ways be seen preoperatively. It can 
make the zonules very weak and can 
also affect pupil dilation.

There are varying degrees of pseu-
doexfoliation. Some cases are very 
mild with a few subtle signs, and 
cataract surgery can be uneventful. 
Then, in some cases of severe pseu-
doexfoliation, when the surgeon at-
tempts to remove the cataract, the 
zonules can fail and the whole cata-
ract can fall into the back of the vit-
reous.

“To determine the severity of 
pseudoexfoliation preoperatively, as-
sess how well the pupil dilates, and 
compare the anterior chamber depth 
to the axial length of the eye,” Dr. 
Devgan says. “In the normal eye, the 
zonules hold the lens (the cataract) 
in place. If the zonules are weak, 
that cataract tends to push forward 
and push the back of the iris toward 
the front of the eye. As it pushes, it 
shallows the anterior chamber, so the 
warning sign is presence of a shallow 
anterior chamber in an eye where 

The best 

approach 

may include a 

combination 

of adjunctive 

devices.

Michelle Stephenson, Contributing Editor

Keys to Managing 
Weak Zonules

Figure 1. This patient has signifi cant
pseudoexfoliation material on the anterior 
lens capsule and iris margin as well as 
shallowing of the anterior chamber and 
limitation of pupillary dilation. We can 
expect surgical challenges related to loose 
zonules during this surgery.
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you wouldn’t expect it. Usually, shal-
low anterior chambers are associated 
with short, tiny eyes. When you have 
a normal-sized eye, but the anterior 
chamber is shallow, that may be a 
sign.”

Some patients with pseudoexfo-
liation have frank phacodonesis. “If 
we see that preoperatively, it is a big 
issue. Then, in very severe cases, the 
zonules are so compromised already 
that we see a gap where the zonules 
are absent or missing or the cataract 
itself is decentered,” he adds.

In the OR, at the beginning of the 
case, one of the fi rst signs of weak 
or insuffi cient zonules is a lens cap-
sule that is not taut. “Normally, the 
lens capsule is taut like the head of 
a drum. If a drum is taut, it can be 
easily penetrated with a sharp instru-
ment,” Dr. Devgan says. 

According to David Chang, MD, 
who is in practice in Los Altos, Calif., 
zonular laxity is often present with ul-
trabrunescent cataracts. “Of course, 
the zonules are concealed from our 
slit-lamp view by the peripheral iris 
and so it generally is not until the 
capsulorhexis step is performed that 
the surgeon can gauge the degree of 
zonular laxity,” he explains. “Signs of 
abnormal zonular integrity include 
diffi culty perforating the central cap-
sule with the cystotome, excessive 
wrinkling and mobility of the ante-
rior capsule, and excessive move-
ment of the peripheral lens capsule 
as the fl ap is maneuvered with cap-
sule forceps. All of these signs indi-
cate that the anterior capsule is not 
taut and is not suffi ciently stretched 
and anchored by centrifugal zonular 
traction.”

Management

Once it has been determined that 
a patient has zonular weakness, the 
surgeon must decide whether to pro-
ceed with surgery while being extra 
cautious, or whether to use adjunc-

tive devices to help support the cap-
sule. According to Richard Hoffman, 
MD, who is in practice in Eugene, 
Ore., there are basically two devices 

to choose from: a capsular tension 
ring or capsule support hooks.

Dr. Hoffman notes that he used 
to prefer capsular tension rings, but 

Figure 2. This patient has a congenital absence of zonules and iris in one sector as well as 
a posterior polar cataract. Care must be taken to provide additional capsular support
during surgery and to ensure long-term stability of the intraocular lens.

Figure 3. After sustaining trauma, many of the zonules ripped, causing the cataract to
become dislocated into the vitreous cavity. In this case, a pars plana approach by a
vitreoretinal surgeon will likely be the best option for cataract removal. A second surgery 
to place a suture-fi xated IOL or an anterior chamber IOL can be done later. 
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is now moving more toward using 
the hooks. “You can also use a com-
bination of both,” he says. “You can 
put the capsular tension ring in be-
fore you start the phacoemulsifi ca-
tion and then support the capsule 
with capsule hooks in extreme cases. 
Even in eyes that have had signifi cant 
phacodonesis, lately I have just been 
using capsule hooks.” 

Capsular tension rings support the 
zonules centrifugally but they don’t 
necessarily support the up and down 
movement of the lens. “I actually 
started using capsule hooks in pa-
tients who had zonular weakness and 
had previous vitrectomies because 
there is no vitreous support behind 
the lens and you get a lot of ante-
rior and posterior movement of the 
capsule either during the chopping 
maneuvers or during the phaco. This 
seemed to support the zonules bet-
ter than just a capsular tension ring,” 
says Dr. Hoffman.

Additionally, Dr. Hoffman notes 
that it can be diffi cult to remove the 
cortex if a capsular tension ring is 

used at the beginning of the pro-
cedure. For this reason, many sur-
geons tend to place the ring at the 
end of the procedure or near the 
end. “However, if you use a capsular 
tension ring, it is going to be most 
valuable at the beginning of the pro-
cedure, but it makes removal of the 
cortex a little more challenging,” he 
adds.

Dr. Chang agrees. For severe zo-
nular laxity, he uses capsule retrac-
tors to stabilize the capsular bag. 
“One can use flexible iris retrac-
tors for this purpose, but capsule 
retractors have a much longer tip 
that better supports the periphery 
of the capsular bag. The retractors 
provide numerous advantages for 
phaco. They support the bag in the 
axial direction, they provide rota-
tional stability so that the nucleus 
can be rotated without stripping the 
weakened zonules, and they restrain 
the capsular equator from being as-
pirated into the phaco tip. Finally, 
compared to a capsular tension ring, 
capsule retractors do not impede as-

piration of the cortex,” he says.
He typically delays implantation 

of a capsular tension ring until after 
the cortex is evacuated, but prior to 
removal of the capsular retractors. 
“In this way, the bag is supported and 
stabilized against the decentering 
forces of the capsular tension ring as 
it opens,” he explains. 

Another option is an Ahmed ring 
segment, which is a smaller segment 
of a capsular tension ring, Dr. Hoff-
man says. “Especially if a patient 
has a subluxed lens, I will put in an 
Ahmed ring segment. You can sup-
port a ring segment with a hook to 
support that quadrant of the lens. I 
will usually use the capsule hooks, 
then if I need to sew in a segment, 
I will do that after I’ve removed the 
cataract,” he explains.

His current approach in a patient 
with a fairly hard cataract and pseu-
doexfoliation starts with staining the 
capsule and performing the capsu-
lorhexis. Usually, the capsulorhexis 
will confi rm that there is some zonu-
lar weakness. Then, he places three 
equally spaced capsule hooks and 
performs the phacoemulsification. 
Following phacoemulsification, he 
places a capsular tension ring.

“The reason I put a capsular ten-
sion ring in at the end of the pro-
cedure is twofold. First, I think it 
decreases the severity of anterior 
capsule phimosis. It may help sup-
port the zonules so that patients are 
less likely to have late lens sublux-
ations but it does not guarantee the 
avoidance of that. Patients still get 
subluxations of their capsular bag 
and their lens with the capsular ten-
sion ring in place, but it’s possible that 
it might delay the onset of that. The 
main reason is that there are a small 
percentage of patients with pseudo-
exfoliation who undergo cataract sur-
gery, and there is not much zonular 
weakness immediately after surgery. 
Then, seven to 10 years after their 
surgery, the zonules come loose, and 

Figure 4. After being hit in the eye with a baseball, this patient suffered traumatic iris
damage and zonular loss. While her condition can be addressed conservatively now, once 
a cataract develops, there will be surgical challenges related to poor zonular support.
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their lens subluxes. If there is a cap-
sular tension ring in the capsular bag, 
it makes it very easy to sew the bag 
to the sclera. You don’t have to worry 
about where the haptics are. That’s 
my reason now for putting capsular 
tension rings in my pseudoexfoliation 
patients, usually at the end of the 
procedure,” he explains.

Only patients with pseudoexfo-
liation experience late subluxations. 
“With trauma patients, pretty much 
what they have the week after sur-
gery is what they are going to have 
for the rest of their life. It is unlikely 
that they will get progressive zonu-
lar degradation and late lens sublux-
ations,” Dr. Hoffman adds.

Dr. Devgan says that he prefers 
the Mackool Capsule Support hooks, 
made by multiple manufacturers. 
Capsule support hooks go through 
the side-port incisions to hold and 
stabilize the capsule. “Once the cat-
aract is removed, if there is a focal 
area of zonular weakness, and you 
don’t anticipate it getting worse in 
the future, you can put in a capsular 
tension ring. The ring distributes 
the forces more evenly and helps 
stabilize the capsule. In some situ-
ations where there is a more signifi -
cant amount of weakness, you may 

have to put in a capsular tension ring 
that has a little eyelet in it, such as a 
Cionni ring. The eyelet allows you 
to tie a suture through it and to fi x-
ate the lens and the whole capsular 
bag to the sclera,” he explains.

He notes that the capsular bag is 
not salvageable in some patients and 
must be removed before the proce-
dure. “Then, you will have to sew 
a lens in either to the back of the 
iris or trans-sclerally or maybe put 
an anterior chamber lens inside the 
eye. The key is to not be surprised 
and to try to identify things ahead 
of time. Be very alert when you fi rst 
start the capsulorhexis, and look for 
weakness. If it’s there, prepare for 
it,” he says.

If the zonules are weak due to 
trauma, the patient will most likely 
have a good outcome because he or 
she is unlikely to suffer additional 
trauma in the future. “In contrast, 
pseudoexfoliation is a progressive 
disease over time, and I’ve only seen 
the ball roll downhill. However, you 
can make it roll downhill a little 
slower,” Dr. Devgan adds.

Because patients with severe 
pseudoexfoliation can get late dis-
location of the entire lens, Dr. Dev-
gan places a capsular tension ring 

or uses a three-piece lens design, 
because they are more amenable to 
suture fixation. “If a patient’s lens 
starts to decenter five years after 
surgery, I can go back in the eye and 
suture that lens in place to the back 
of the iris or the sclera,” he adds.

Other Tips

Dr. Hoffman notes that if he has 
a pseudoexfoliation patient whose 
capsule does not wrinkle signifi cant-
ly during the capsulorhexis, then he 
proceeds with surgery without any 
adjunctive devices. He recommends 
bringing the nuclear fragments up 
into the anterior chamber to phaco 
them, because that puts less stress 
on the zonules. Additionally, avoid-
ing excessive downward pressure on 
the lens during decompression fol-
lowing hydrodissection, and doing 
horizontal chopping rather than ver-
tical chopping or sculpting puts less 
stress on the zonules. “You can get 
through many of these cases without 
using the devices if the zonules are 
in decent shape and you are very 
careful and gentle with your maneu-
vers inside the eye,” he says.

Dr. Devgan notes that one trick 
for performing a capsulorhexis in 
a patient with weak zonules is to 
hold the capsule with one forceps 
with your left hand as you tear it 
with your right hand. “Then, it will 
be easier to complete the capsu-
lorhexis. Alternatively, you could 
use a femtosecond laser as long as 
the pupil dilation is good,” he says. 

According to Dr. Chang, in a pa-
tient with weak zonules, phaco chop 
provides particular advantages be-
cause the nucleus is immobilized by 
the phaco tip against the centripetal 
force of the chopper. Compared to 
sculpting techniques, this reduc-
tion in stress on the zonules is very 
evident when chopping is visualized 
from the Miyake-Apple view in ca-
daver eyes.  

Figure 5. While this patient has extensive pseudoexfoliation material on the anterior lens 
capsule, the pupil dilation is quite good, the anterior chamber is deep and the zonular
support is adequate for an uneventful cataract surgery.
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ALLERGIC CONJUNCTIVITIS:
A Growing Patient Problem

Paul M. Karpecki, OD 

More than 20 percent of the general population suffers from allergic 
conjunctivitis.1 Those who wear contact lenses might discontinue 

wearing their lenses; take a break from wearing them; cut back on their 
daily wear; or be switched to a new modality such as a daily disposables. 
Prompt and effective treatment of allergy symptoms will cut down on that 
hiatus time and possibly prevent patients from discontinuing wear. 

Know the Enemy 
Seasonal and perennial allergic conjunctivitis represent the two most 

common ocular allergies.2 They are both type 1 (immediate) hypersensitivity 
reactions commonly grouped together under “allergic conjunctivitis” but the 
main differentiator is timing of symptoms.3

Commonly in seasonal allergic conjunctivitis, a signifi cant peak in 
ocular symptoms occurs between April and June, and a second peak 
shows up between August and September, though this can certainly vary 
depending on where you live. Nonetheless, it’s important to be aware 
of these key times. Perennial allergic conjunctivitis exists all year long 
because it’s related to household allergens such as animal dander, dust 
mites and mold that are always present.3

Regional variations in seasonal allergic conjunctivitis are driven by
climate and differences in pollen producers. In the west and desert 
regions, some plant allergens are present the entire year and when you 
get into the southern region, you’ll see grasses all the way from January 
through to mid November/early December.

Identify and Destroy 
Many times when patients visit the Ocular Surface Disease Clinic, we 

focus on dry eye, blepharitis and meibomian gland dysfunction. Patients 
with blepharitis may talk about itching that is more on their lids and patients 
with allergic conjunctivitis will complain about itching of the eye or canthal 
region, but they’re certainly talking about symptoms of itching, so you have 
to differentiate. Both allergic conjunctivitis and MGD patients may complain 
of redness, grittiness and dryness, but allergic conjunctivitis patients tend 
to complain about itching fi rst. Oftentimes, treatment with a combination 

agent such as an antihistamine-mast cell stabilizer will take care of the itch 
associated with allergic conjunctivitis.

Dr. Karpecki is Corneal Services & Ocular Disease Research Director at 
Koffl er Vision Group in Lexington, Ky. He is also National Education Director, 
Optometric Medical Solutions.

Edward J. Holland, MD

As a type 1 hypersensitivity reaction, allergic conjunctivitis has three phases: 
Sensitization phase. IgE antibodies specifi c to the presenting aller-

gen are created and bind to the surface of mast cells, making sensitization 
complete. The mast cells then begin to produce histamine. Prostaglandins 
and leukotrienes are also produced, and are the medians of infl ammation; 
now the eye is primed for the signs and symptoms of allergic conjunctivitis.4

Early phase. If the eye encounters the same allergen that led to this 
sensitization, it will begin the early stage allergic reaction and during this 
process, the allergen binds to the IgE antibodies present on the mast 
cells. The mast cells degranulate in response to the allergen IgE complex 
and within minutes, histamine, prostaglandins, leukotrienes and the 
other chemotactic factors such as IL-5 are released, initiating the allergic 
response. These factors contribute to the patient experiencing itch.4

Late phase. Anywhere from two to six+ hours after the allergen expo-
sure, the allergic reaction moves to this late phase and the chemotactic 
factors release from mast cell degranulation, attract and recruit and 
activate the other infl ammatory cells, mediators and additional key cells. 
The presence of these additional immune cells and their byproducts will 
prolong and exacerbate the symptoms of allergic conjunctivitis.4

Treatment Review
A variety of approaches are available to us as clinicians to treat the

itch associated with allergic conjunctivitis. The most fundamental
approach is to avoid contact with allergens as much as possible. A variety 
of self-help remedies, including cool compresses, over-the-counter (OTC) 
artifi cial tears/lubricants, OTC topical antihistamines and vasoconstric-
tors are also at our disposal. Prescription options include non-steroidal 
anti-infl ammatory drugs, topical corticosteroids, mast cell stabilizers, 
antihistamines as well as dual-action antihistamine-mast cell stabilizers 
such as BEPREVE® (bepotastine besilate ophthalmic solution) 1.5%.

Our role is to assess symptom severity so we can provide the right treat-
ment choice(s) and help our patients understand our recommendations, 
including how to use the OTC choices. We want to recommend a treatment 
that’s quick, long lasting and gives complete relief for these patients. 

Dr. Holland is Director of Cornea at the Cincinnati Eye Institute and 
Professor of Ophthalmology at the University of Cincinnati.

Many ophthalmologists talk about ocular surface disease and the frequent patients with dry eye and meibomian gland disease, but they 
often list allergic conjunctivitis as a far third—despite the fact that over the past several years, we’re seeing more and more patients present 
with this condition. While clearly a growing patient problem, treatment of the symptoms of allergic conjunctivitis is also an opportunity.

In an attempt to put this condition on the radar where it deserves to be, four well-known clinicians participated in a webinar, during which they 
discussed the prevalence of allergic conjunctivitis; the phases and treatments of the condition; and the use of BEPREVE® (bepotastine besilate 
ophthalmic solution) 1.5% for itching associated with allergic conjunctivitis. The following pages briefl y summarize highlights from the event.
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Stephen S. Lane, MD 

Bausch + Lomb’s prescription eye drop BEPREVE® (bepotastine besilate 
ophthalmic solution) 1.5% is approved in the United States for the treat-

ment of itching associated with allergic conjunctivitis. It is a highly selective 
histamine H

1 receptor antagonist and a mast cell stabilizer. The BEPREVE®

allergic conjunctivitis clinical trials were conducted in a Conjunctival Aller-
gen Challenge, or CAC model, which is a consistent standard for evaluating 
the effi cacy of allergic conjunctivitis treatments because it eliminates much 
of the variability associated with environmental studies.5

In this model, patients are evaluated for sensitivity to a specifi c al-
lergen. Entry criteria into the study is a grade two or higher for itching 
and hyperemia individually.5–8 With this response established, patients 
are given a dose of either the test agent or placebo. Following a specifi c 
interval—15 minutes to evaluate onset of action; eight hours or 16 hours 
to evaluate the duration of action—the patient is “challenged” with the 
allergen. In other words, the allergen is introduced into their eyes. They 
are then evaluated for signs and symptoms. A primary endpoint in the 
BEPREVE® studies was ocular itching, which was graded from 0 – 4 (a 
nine-point scale allowed 0.5 increments) that ranged from no itch to a 
very severe or incapacitating itch.5–8

Effi cacy
The effi cacy in the itch endpoint was compared to placebo at different 

time points. In terms of ocular itch and onset of action, 95 percent of eyes 
dosed with BEPREVE® achieved a clinically signifi cant reduction in ocular 
itching at three, fi ve and seven minutes post dose (n=156 eyes).5–8 That’s a 
reduction in itching score of at least one full unit, which is also statistically 
signifi cant. When challenged eight hours post dose, 90 percent of the eyes 
treated with BEPREVE® had a clinically signifi cant reduction in ocular itch, 
which is also statistically signifi cant (n=156 eyes). (The eight-hour time 
period is considered the benchmark by the FDA for b.i.d. dosing.)

In patients with severe ocular itch of grade three or more, 68 percent of 
eyes treated with BEPREVE® had no ocular itching at three minutes post 
challenge in the onset of action visit (n=104 eyes).5–8 Only three percent of 
eyes in the placebo group reported having complete elimination of itch at 
three minutes (n=98 eyes). These data suggest that a majority of patients, 
given a drop of BEPREVE® in the lane, can experience a substantial, if not 
complete, degree of relief from their itch before they even leave your offi ce. 

Dr. Lane is Medical Director, Associated Eye Care and Adjunct Clinical 
Professor, University of Minnesota.

Richard L. Lindstrom, MD

As with effi cacy, safety is also important. In addition to the two pivotal 
effi cacy studies, BEPREVE® was evaluated in a six-week randomized 

placebo controlled multi-center safety study.9,10 A total of 861 healthy sub-
jects including pediatric patients as young as three years old were enrolled 
and dosed bilaterally for about 43 days. Safety evaluation included adverse 
events, vital signs, ophthalmological exams and ocular comfort. 

This safety study also quantitatively assessed the ocular comfort of the 
drop. Again, the comfort of BEPREVE® was not statistically different from 
placebo at both 30 seconds and fi ve minutes post instillation, with 92 
percent of more than 6,400 ocular comfort scores reporting no discom-
fort.9,10 The most common treatment-related adverse event reported in 
the six-week safety trial in normal volunteers was mild transient taste, in 

approximately 25 percent of subjects.9,10 Other adverse events reported 
in at least two percent of subjects included eye irritation, headache and 
nasopharyngitis.

Of note, reports of dry eye were slightly higher (1.7%) in placebo-treated 
patients compared to BEPREVE®-treated patients (1.0%). Because many 
patients do have associated symptoms of dry eye and allergic conjunctivitis, 
this is an important clinical issue.11

Dr. Lindstrom is Founder and Attending Surgeon, Minnesota Eye Consul-
tants and Adjunct Professor Emeritus, University of Minnesota Department 
of Ophthalmology.
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INDICATION

BEPREVE® is a histamine H1 receptor antagonist indicated 
for the treatment of itching associated with signs and 
symptoms of allergic conjunctivitis.

IMPORTANT RISK INFORMATION

BEPREVE is contraindicated in patients with a history of 
hypersensitivity reactions to bepotastine or any of the 
other ingredients. BEPREVE® is for topical ophthalmic use 
only. To minimize risk of contamination, do not touch the 
dropper tip to any surface. Keep the bottle closed when 
not in use. BEPREVE® should not be used to treat contact 
lens–related irritation. Remove contact lenses prior to 
instillation of BEPREVE®.

The most common adverse reaction occurring in 
approximately 25% of patients was a mild taste following 
instillation. Other adverse reactions occurring in 2%-
5% of patients were eye irritation, headache, and 
nasopharyngitis.

Please see Full Prescribing Information for BEPREVE
®

 on 
the Following Page.
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information

needed to use BEPREVE® (bepotastine besilate

ophthalmic solution) 1.5% safely and effectively.   

See full prescribing information for BEPREVE®.

BEPREVE® (bepotastine besilate ophthalmic 
solution) 1.5% Initial U.S. Approval: 2009

--------------INDICATIONS AND USAGE--------------

indicated for the treatment of itching associated  

----------DOSAGE AND ADMINISTRATION-----------
Instill one drop into the affected eye(s) twice a day
(BID).(2) 

-----------------CONTRAINDICATIONS------------------

-----------WARNINGS AND PRECAUTIONS-----------

dropper tip to any surface.  Keep bottle tightly 

related irritation. (5.2)

------------------ADVERSE REACTIONS------------------

approximately 25% of patients was a mild taste 
following instillation. Other adverse reactions which 

To report SUSPECTED ADVERSE REACTIONS, 
contact ISTA Pharmaceuticals, Inc. at 

 

1-877-788-2020, or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch. 

See 17 for PATIENT COUNSELING INFORMATION
Revised: 12/2011

FULL PRESCRIBING INFORMATION

1. INDICATIONS AND USAGE

solution) 1.5% is a histamine H  receptor 
antagonist indicated for the treatment of itching 

2. DOSAGE AND ADMINISTRATION

3. DOSAGE FORMS AND STRENGTHS

history

5.1  Contamination of Tip and Solution

the eyelids or surrounding areas with the dropper tip
of the bottle. Keep bottle tightly closed when not  
in use.

5.2 Contact Lens Use

6.1 Clinical Trials Experience

been performed in animals.  Bepotastine besilate
was not found to be teratogenic in rats during
organogenesis and fetal development at oral doses

8.1 Pregnancy 

8.3 Nursing Mothers

solution) 1.5% is administered to a nursing woman.

8.4 Pediatric Use

No overall difference in safety or effectiveness has
been observed between elderly and younger
patients.

11. DESCRIPTION

  

Bepotastine besilate is a white or pale yellowish 

administration of bepotastine besilate 1% and 

Distribution:

Excretion:

13.1 Carcinogenesis, Mutagenesis and 

14. CLINICAL STUDIES

17. PATIENT COUNSELING INFORMATION

17.1 Topical Ophthalmic Use Only

17.3 Concomitant Use of Contact Lenses
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prescribing information are not listed.

BEPREVE® (bepotastine besilate ophthalmic solution) 1.5% 

  receptor antagonist 1

Hypersensitivity to any component of this product. (4)

closed when not in use. (5.1)

ediatric Use

1

associated with signs and symptoms of allergic  

twice a day (BID).

besilate 1.5%.

4. CONTRAINDICATIONS

of hypersensitivity reactions to bepotastine or any of

5. WARNINGS AND PRECAUTIONS

by soft contact lenses.  Lenses may be reinserted
after 10 minutes following administration of

5.3 Topical Ophthalmic Use Only

6. ADVERSE REACTIONS

mild taste following instillation.  Other adverse 

6.2 Post Marketing Experience

Hypersensitivity reactions have been reported rarely
[two (2) possibly related cases for an incidence of 

8. USE IN SPECIFIC POPULATIONS

teratogenic effects seen in rabbits at oral does up to

was seen in rats given oral bepotastine besilate was seen in rats given oral bepotastine besilate 

bepotastine besilate was similar in fetal liver and 

maternal blood plasma. 

An increase in stillborns and decreased growth and
development were observed in pups born from rats

of bepotastine besilate in pregnant women. 
Because animal reproduction studies are not 

(bepotastine besilate ophthalmic solution) 1.5% 
should be used during pregnancy only if the 

fetus.

labeled bepotastine besilate to nursing rats 11 days 

blood plasma concentration at each time of
measurement.

besilate ophthalmic solution) 1.5% have not been
established in pediatric patients under 2 years of

of age was extrapolated from clinical trials 
conducted in pediatric patients greater than 10
years of age and from adults.

8.5 Geriatric Use

contains 15 mg of bepotastine besilate.  

  for bepotastine besilate is:

ophthalmic solution) 1.5% is approximately

Each mL of BEPREVE® (bepotastine besilate

ophthalmic solution) 1.5% contains: 
Active:   

Preservative:

Inactives:  monobasic sodium phosphate 

12. CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

antagonist and an inhibitor of the release of
histamine from mast cells.

Absorption:

12.3 Pharmacokinetics

bepotastine following topical ophthalmic

1.5% ophthalmic solutions was evaluated in 12 

bepotastine besilate ophthalmic solution to both eyes

concentration for the 1% and 1.5% strengths were
 

bepotastine is approximately 55% and independent 
of bepotastine concentration.

Metabolism: In vitro metabolism studies with 
human liver microsomes  demonstrated that 

In vitro studies demonstrated that bepotastine 
besilate does not inhibit the metabolism of various

bepotastine besilate on the metabolism of

studied. Bepotastine besilate has a low potential 

bepotastine besilate is urinary excretion (with 

urine).  

Long term dietary studies in mice and rats were 
conducted to evaluate the carcinogenic potential of
bepotastine besilate. Bepotastine besilate did not 
significantly induce neoplasms in mice receiving a

13. NONCLINICAL TOXICOLOGY

Impairment of Fertility

months or rats receiving a nominal dose of up to

and 200 times that achieved with human topical 
ocular use. 

besilate based on nominal dose levels in 

in mice and 
(representing exposure 
and 20 times the systemic exposure anticipated for

or in the mouse micronucleus test.

When oral bepotastine was administered to male 

there was a slight reduction in fertility index and 
surviving fetuses. Infertility was not seen in rats 

concentration anticipated for topical ocular use in 
humans).

solution) 1.5% was more effective than its vehicle 
for relieving ocular itching induced by an ocular

16. HOW SUPPLIED/STORAGE AND HANDLING

solution) 1.5% is supplied in a white low density

controlled dropper tip and a white polypropylene

STORAGE

17.2 Sterility of Dropper Tip

advised to remove contact lenses prior to instillation

contact lenses.  Lenses may be reinserted after 10

--------DOSAGE FORMS AND STRENGTHS---------
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Bepotastine besilate is designated chemically 

human topical use).
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Degenerative retinal diseases such as 
atrophic macular degeneration and 

retinitis pigmentosa can cause severe 
vision loss. While vision loss is devastat-

ing at any age, RP often affects work-
ing-age adults. The current treatment 
options are limited. Vitamins help 
slow disease progression. Visual cycle 

modulators are in clinical trials; initial 
experience suggests they slow disease 
progression and may improve vision in 
patients with mild to moderate disease. 
For blind patients with light percep-
tion, or even no light perception vision, 
retinal chip implants offer hope.

Background

RP is an outer retinal degeneration 
that affects the retinal pigment epi-
thelium and the photoreceptors. Eyes 
with RP respond to electrical stimula-
tion because in many patients, the in-
ner retina and ganglion cell layer still 
have some function. The retinal chip 
implants stimulate these cells. 

More than a dozen groups of in-
vestigators and companies around the 
world are working on retinal implants 
(Table 1). In order to restore visual 
function, chip implants have to detect 
light, convert the light energy to elec-
trical energy, and then stimulate the 
retina. Different groups approach this 
in different ways.1,2 This article focuses 
on two implants that are furthest along 
the path to clinical availability: the Ar-
gus II Implant by Second Sight and 
the Active Subretinal Implant by Reti-

By Sunir Garg, MD, Philadelphia 

Two retinal prostheses are ahead of the fi eld in their stage of 
development. Here’s a look at how they work. 

Retinal Prostheses Offer 
Hope to Blind Patients

Figure 1A. The Argus II Implant attaches to the retinal surface with a tack. The cable that 
both powers the chip and conducts the image signal from the episcleral housing is seen 
temporally (on the right side of the photographs).

A
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nal Implant AG. The Argus Implant 
directly stimulates the ganglion cells. 
The Active Subretinal Implant recre-
ates some of the signals that normally 
would have been made by the photo-
receptors. 

The Argus II Implant

Developed by Mark Humayun, 
MD, and colleagues at the Doheny 
Eye Institute, University of Southern 
California, the Argus II Implant has re-
ceived a CE Mark in Europe and, this 
month, was granted approval by the 
U.S. Food and Drug Administration 
(See Review News, p. 3). The Argus 
II epiretinal implant is a 60-channel 
electrode array that directly stimulates 
the ganglion cells.3

The Argus II Implant consists of 
four parts. The power comes from a 
battery pack worn on the hip. An ex-
ternal video camera wirelessly delivers 
images to the electrical housing that 
is affixed to the episclera (similar in 
some sense to the plate of a glaucoma 
filtering tube). The image and data 
processing are done here. A cable from 
the electrical housing enters the eye 
through an incision in the pars plana 
and the electrical impulses then are 
sent through the cable to the chip. The 
chip itself is attached to the retina with 
a tack (See Figure 1A). 

All 30 patients who received the im-
plant during the trial were able to per-
ceive light during stimulation. More 
than half of the patients were able to 
see the motion of a white bar moving 
across a black background. Many of 
the implanted patients were able to 
identify some 3 to 4.5 cm letters on a 
high-contrast background. The best vi-
sion to date was 20/1,262. These initial 
results are encouraging and will allow 
further refi nement of the device.

There were a few adverse events. 
Approximately 10 percent of patients 
had conjunctival erosion over the im-
plant. This was able to be repaired 
in all patients but one. Three cases 

of endophthalmitis and three cases 
of hypotony occurred, and all were 
successfully treated. One patient had 
to have the implant removed. One pa-
tient was found to have an intraopera-
tive tear, and two patients developed 
post-procedure retinal detachments. 
These were all successfully repaired. 

One of the advantages of this im-
plant is that it attaches directly to the 
ganglion cells, which are ultimately 
the cells that need to be stimulated 
to generate a visual signal that is then 
sent to the brain. As the electrode 
array becomes larger and/or is able 
to contain more electrodes, the cable 
might be able to be exchanged while 
keeping the electronic housing in-
tact. From the patient’s perspective, 
the main disadvantage is the use of 
an external camera. To scan an area, 
the patient has to move the camera 
(basically his head) around. The cur-
rent implant has a limited number 
of electrodes so the images only have 
rudimentary shapes, but this will be 
improved in future iterations.

The Active Subretinal Implant

Developed by Eberhard Zrenner, 
MD, and colleagues at the University 
of Tubingen in Germany, the Active 
Subretinal Implant is currently in 
clinical trials in several European 
centers and in Asia. The device is 
under review by the FDA as an in-
vestigational device and once FDA 
approval is obtained, Wills Eye Insti-
tute will be the lead clinical trial site 
in the United States. This implant 
contains a 1,500-electrode array that 
directly stimulates the inner retina. 
In contrast to the Argus II implant, 
which bypasses the inner retina, the 
Active Subretinal Implant aims to 
replace the dysfunctional photore-
ceptors.

The Active Subretinal Implant 
contains photodiodes on the subreti-
nal chip, so there is no camera. The 
light stimulation occurs similar to the 
way we see—the light coming from an 
object goes through the pupil and acti-
vates the implant, which then converts 

Figure 1B. An early frame of a fl uorescein angiogram in a patient with the Argus II Implant 
demonstrates some persistent macular perfusion. 
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the light directly into electrical stim-
ulation. In contrast to the epiretinal 
implant, the subretinal implant does 
the image processing within the chip 
itself. However, using this technology 
requires more energy than light can 
provide. This is provided via a hand-
held battery pack that also has controls 
for brightness and contrast. The neces-
sary energy is transmitted transder-
mally via a receiver induction coil and 
a magnet that is implanted under the 
skin behind the ear. A subdermal cable 
tacked to the lateral canthus connects 
the receiver to the subretinal implant 

for energy.
There are published reports on a 

total of 21 patients who have received 
the subretinal 1,500-photodiode im-
plant.4,5 Patients receiving the sub-
retinal implant have achieved VA of 
up to 20/1,000 within an 11 degree by 
11 degree visual fi eld. Functional out-
comes included localization of objects 
of daily life such as plates and drink-
ing glasses; increased mobility; mo-
tion detection; orientation in outside 
environments; recognition of facial 
details; even reading and detecting 
spelling errors in words written in let-

ters 6-8 cm in size. Reports show that 
the implant can be safely removed 
and a new implant reinserted as the 
technology evolves. There have been 
no cases of endophthalmitis, two cas-
es of conjunctival erosion, one case of 
retinal hemorrhage that cleared spon-
taneously, and one case of retinal de-
tachment that was surgically repaired.

One of the main advantages of this 
subretinal implant is that, other tahn 
the battery pack, no hardware has 
to be worn by the patient. There is 
no external camera, so images are 
seen by moving the eye, and not 
the head. With 1,500 electrodes on 
the chip, it has the potential to give 
patients a higher-resolution image. 
While these results are encouraging, 
a larger cohort, with longer follow-up 
is needed.

Although both the Argus II Im-
plant and the Active Subretinal 
Implant surgeries are somewhat 
complicated, both use techniques 
familiar to vitreoretinal surgeons. 

The ability to integrate retinal 
implant technology into the human 
neural system to restore limited vi-
sion has not only been a major sci-
entific advance, but also a positive 
life-changing experience for many of 
the selected patients in these limited 
clinical trials. The results of these 
trials, current and future engineer-
ing and technical advances, and the 

Figure 2. Left: The Active Subretinal Implant is powered by a handheld battery pack that transmits electrical energy to an inductive coil 
with magnet that is surgically implanted behind the ear; the connecting cable to the implant is tunneled under the skin toward the eye. 
Right: The implant has a 1,500-electrode array that both detects light and processes the image.
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Figure 3. The Active Subretinal Implant is placed under the retina without the use of fi xation 
devices such as a tack. 
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BRIEF SUMMARY
Please see the COMBIGAN® package insert for full prescribing information.
INDICATIONS AND USAGE
COMBIGAN® (brimonidine tartrate/timolol maleate ophthalmic solution) 0.2%/0.5% is an alpha adrenergic receptor 
agonist with a beta adrenergic receptor inhibitor indicated for the reduction of elevated intraocular pressure (IOP) in 
patients with glaucoma or ocular hypertension who require adjunctive or replacement therapy due to inadequately 
controlled IOP; the IOP-lowering of COMBIGAN® dosed twice a day was slightly less than that seen with the concomitant 
administration of 0.5% timolol maleate ophthalmic solution dosed twice a day and 0.2% brimonidine tartrate ophthalmic 
solution dosed three times per day. 
CONTRAINDICATIONS
Asthma, COPD: COMBIGAN® is contraindicated in patients with bronchial asthma; a history of bronchial asthma; severe 
chronic obstructive pulmonary disease.
Sinus bradycardia, AV block, Cardiac failure, Cardiogenic shock: COMBIGAN® is contraindicated in patients with 
sinus bradycardia; second or third degree atrioventricular block; overt cardiac failure; cardiogenic shock.
Neonates and Infants (Under the Age of 2 Years): COMBIGAN® is contraindicated in neonates and infants
(under the age of 2 years). 
Hypersensitivity reactions: Local hypersensitivity reactions have occurred following the use of different components 
of COMBIGAN®. COMBIGAN® is contraindicated in patients who have exhibited a hypersensitivity reaction to any 
component of this medication in the past. 
WARNINGS AND PRECAUTIONS
Potentiation of respiratory reactions including asthma: COMBIGAN® contains timolol maleate; and although 
administered topically can be absorbed systemically. Therefore, the same types of adverse reactions found with systemic 
administration of beta-adrenergic blocking agents may occur with topical administration. For example, severe respiratory 
reactions including death due to bronchospasm in patients with asthma have been reported following systemic or 
ophthalmic administration of timolol maleate.
Cardiac Failure: Sympathetic stimulation may be essential for support of the circulation in individuals with diminished 
myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may precipitate more severe failure. 
In patients without a history of cardiac failure, continued depression of the myocardium with beta-blocking agents over 
a period of time can, in some cases, lead to cardiac failure. At the first sign or symptom of cardiac failure, COMBIGAN® 
should be discontinued.
Obstructive Pulmonary Disease: Patients with chronic obstructive pulmonary disease (e.g., chronic bronchitis, 
emphysema) of mild or moderate severity, bronchospastic disease, or a history of bronchospastic disease [other than 
bronchial asthma or a history of bronchial asthma, in which COMBIGAN® is contraindicated] should, in general, not 
receive beta-blocking agents, including COMBIGAN®. 
Potentiation of vascular insufficiency: COMBIGAN® may potentiate syndromes associated with vascular insufficiency. 
COMBIGAN® should be used with caution in patients with depression, cerebral or coronary insufficiency, Raynaud’s 
phenomenon, orthostatic hypotension, or thromboangiitis obliterans. 
Increased reactivity to allergens: While taking beta-blockers, patients with a history of atopy or a history of severe 
anaphylactic reactions to a variety of allergens may be more reactive to repeated accidental, diagnostic, or therapeutic 
challenge with such allergens. Such patients may be unresponsive to the usual doses of epinephrine used to treat 
anaphylactic reactions. 
Potentiation of muscle weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness 
consistent with certain myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness). Timolol has been 
reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic symptoms. 
Masking of hypoglycemic symptoms in patients with diabetes mellitus: Beta-adrenergic blocking agents should be 
administered with caution in patients subject to spontaneous hypoglycemia or to diabetic patients (especially those with 
labile diabetes) who are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may 
mask the signs and symptoms of acute hypoglycemia. 
Masking of thyrotoxicosis: Beta-adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of 
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of beta-adrenergic blocking agents that might precipitate a thyroid storm.
Ocular Hypersensitivity: Ocular hypersensitivity reactions have been reported with brimonidine tartrate ophthalmic 
solutions 0.2%, with some reported to be associated with an increase in intraocular pressure.
Contamination of topical ophthalmic products after use: There have been reports of bacterial keratitis associated with 
the use of multiple-dose containers of topical ophthalmic products. These containers had been inadvertently contaminated 
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Impairment of beta-adrenergically mediated reflexes during surgery: The necessity or desirability of withdrawal 
of beta-adrenergic blocking agents prior to major surgery is controversial. Beta-adrenergic receptor blockade impairs 
the ability of the heart to respond to beta-adrenergically mediated reflex stimuli. This may augment the risk of general 
anesthesia in surgical procedures. Some patients receiving beta-adrenergic receptor blocking agents have experienced 
protracted severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat has also been 
reported. For these reasons, in patients undergoing elective surgery, some authorities recommend gradual withdrawal of 
beta-adrenergic receptor blocking agents. 
If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient doses
of adrenergic agonists. 
ADVERSE REACTIONS
Clinical Studies Experience: 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 rates in the clinical studies of another drug 
and may not reflect the rates observed in practice. COMBIGAN®: In clinical trials of 12 months duration with COMBIGAN®, 
the most frequent reactions associated with its use occurring in approximately 5% to 15% of the patients included: allergic 
conjunctivitis, conjunctival folliculosis, conjunctival hyperemia, eye pruritus, ocular burning, and stinging. The following 
adverse reactions were reported in 1% to 5% of patients: asthenia, blepharitis, corneal erosion, depression, epiphora, eye 
discharge, eye dryness, eye irritation, eye pain, eyelid edema, eyelid erythema, eyelid pruritus, foreign body sensation, 
headache, hypertension, oral dryness, somnolence, superficial punctate keratitis, and visual disturbance.
Other adverse reactions that have been reported with the individual components are listed below. 
Brimonidine Tartrate (0.1%-0.2%): Abnormal taste, allergic reaction, blepharoconjunctivitis, blurred vision, bronchitis, 
cataract, conjunctival edema, conjunctival hemorrhage, conjunctivitis, cough, dizziness, dyspepsia, dyspnea, fatigue, flu 
syndrome, follicular conjunctivitis, gastrointestinal disorder, hypercholesterolemia, hypotension, infection (primarily colds 
and respiratory infections), hordeolum, insomnia, keratitis, lid disorder, nasal dryness, ocular allergic reaction, pharyngitis, 
photophobia, rash, rhinitis, sinus infection, sinusitis, taste perversion, tearing, visual field defect, vitreous detachment, 
vitreous disorder, vitreous floaters, and worsened visual acuity. Timolol (Ocular Administration): Body as a whole: 
chest pain; Cardiovascular: Arrhythmia, bradycardia, cardiac arrest, cardiac failure, cerebral ischemia, cerebral vascular 
accident, claudication, cold hands and feet, edema, heart block, palpitation, pulmonary edema, Raynaud’s phenomenon, 
syncope, and worsening of angina pectoris; Digestive: Anorexia, diarrhea, nausea; Immunologic: Systemic lupus erythe-
matosus; Nervous System/Psychiatric: Increase in signs and symptoms of myasthenia gravis, insomnia, nightmares, 
paresthesia, behavioral changes and psychic disturbances including confusion, hallucinations, anxiety, disorientation, 
nervousness, and memory loss; Skin: Alopecia, psoriasiform rash or exacerbation of psoriasis; Hypersensitivity: Signs and 
symptoms of systemic allergic reactions, including anaphylaxis, angioedema, urticaria, and generalized and localized rash;

Respiratory: Bronchospasm (predominantly in patients with pre-existing bronchospastic disease), dyspnea, nasal
congestion, respiratory failure; Endocrine: Masked symptoms of hypoglycemia in diabetes patients; Special Senses: 
diplopia, choroidal detachment following filtration surgery, cystoid macular edema, decreased corneal sensitivity, 
pseudopemphigoid, ptosis, refractive changes, tinnitus; Urogenital: Decreased libido, impotence, Peyronie’s disease, 
retroperitoneal fibrosis. 
Postmarketing Experience: Brimonidine: The following reactions have been identified during post-marketing use of 
brimonidine tartrate ophthalmic solutions in clinical practice. Because they are reported voluntarily from a population 
of unknown size, estimates of frequency cannot be made. The reactions, which have been chosen for inclusion due to 
either their seriousness, frequency of reporting, possible causal connection to brimonidine tartrate ophthalmic solutions, 
or a combination of these factors, include: bradycardia, depression, iritis, keratoconjunctivitis sicca, miosis, nausea, skin 
reactions (including erythema, eyelid pruritus, rash, and vasodilation), and tachycardia. Apnea, bradycardia, hypotension, 
hypothermia, hypotonia, and somnolence have been reported in infants receiving brimonidine tartrate ophthalmic 
solutions. Oral Timolol/Oral Beta-blockers: The following additional adverse reactions have been reported in clinical 
experience with ORAL timolol maleate or other ORAL beta-blocking agents and may be considered potential effects of 
ophthalmic timolol maleate: Allergic: Erythematous rash, fever combined with aching and sore throat, laryngospasm 
with respiratory distress; Body as a whole: Decreased exercise tolerance, extremity pain, weight loss; Cardiovascular: 
Vasodilatation, worsening of arterial insufficiency; Digestive: Gastrointestinal pain, hepatomegaly, ischemic colitis, 
mesenteric arterial thrombosis, vomiting; Hematologic: Agranulocytosis, nonthrombocytopenic purpura, thrombocytopenic 
purpura; Endocrine: Hyperglycemia, hypoglycemia; Skin: Increased pigmentation, pruritus, skin irritation, sweating; 
Musculoskeletal: Arthralgia; Nervous System/Psychiatric: An acute reversible syndrome characterized by disorientation 
for time and place, decreased performance on neuropsychometrics, diminished concentration, emotional lability, local 
weakness, reversible mental depression progressing to catatonia, slightly clouded sensorium, vertigo; Respiratory: 
Bronchial obstruction, rales; Urogenital: Urination difficulties. 
DRUG INTERACTIONS
Antihypertensives/Cardiac Glycosides: Because COMBIGAN® may reduce blood pressure, caution in using drugs 
such as antihypertensives and/or cardiac glycosides with COMBIGAN® is advised. Beta-adrenergic Blocking 
Agents: Patients who are receiving a beta-adrenergic blocking agent orally and COMBIGAN® should be observed 
for potential additive effects of beta-blockade, both systemic and on intraocular pressure. The concomitant use of two 
topical beta-adrenergic blocking agents is not recommended. Calcium Antagonists: Caution should be used in the 
co-administration of beta-adrenergic blocking agents, such as COMBIGAN®, and oral or intravenous calcium 
antagonists because of possible atrioventricular conduction disturbances, left ventricular failure, and hypotension. In 
patients with impaired cardiac function, co-administration should be avoided. Catecholamine-depleting Drugs: Close 
observation of the patient is recommended when a beta blocker is administered to patients receiving catecholamine-
depleting drugs such as reserpine, because of possible additive effects and the production of hypotension and/or 
marked bradycardia, which may result in vertigo, syncope, or postural hypotension. CNS Depressants: Although 
specific drug interaction studies have not been conducted with COMBIGAN®, the possibility of an additive or potentiating 
effect with CNS depressants (alcohol, barbiturates, opiates, sedatives, or anesthetics) should be considered. Digitalis 
and Calcium Antagonists: The concomitant use of beta-adrenergic blocking agents with digitalis and calcium 
antagonists may have additive effects in prolonging atrioventricular conduction time. CYP2D6 Inhibitors: Potentiated 
systemic beta-blockade (e.g., decreased heart rate, depression) has been reported during combined treatment with 
CYP2D6 inhibitors (e.g., quinidine, SSRIs) and timolol. Tricyclic Antidepressants: Tricyclic antidepressants have been 
reported to blunt the hypotensive effect of systemic clonidine. It is not known whether the concurrent use of these 
agents with COMBIGAN® in humans can lead to resulting interference with the IOP-lowering effect. Caution, however, 
is advised in patients taking tricyclic antidepressants which can affect the metabolism and uptake of circulating amines. 
Monoamine oxidase inhibitors: Monoamine oxidase (MAO) inhibitors may theoretically interfere with the metabolism 
of brimonidine and potentially result in an increased systemic side-effect such as hypotension. Caution is advised in 
patients taking MAO inhibitors which can affect the metabolism and uptake of circulating amines.
USE IN SPECIFIC POPULATIONS
Pregnancy: Pregnancy Category C: Teratogenicity studies have been performed in animals. 
Brimonidine tartrate was not teratogenic when given orally during gestation days 6 through 15 in rats and days 6 
through 18 in rabbits. The highest doses of brimonidine tartrate in rats (1.65 mg/kg/day) and rabbits (3.33 mg/kg/day) 
achieved AUC exposure values 580 and 37-fold higher, respectively, than similar values estimated in humans treated with 
COMBIGAN®, 1 drop in both eyes twice daily. 
Teratogenicity studies with timolol in mice, rats, and rabbits at oral doses up to 50 mg/kg/day [4,200 times the maximum 
recommended human ocular dose of 0.012 mg/kg/day on a mg/kg basis (MRHOD)] demonstrated no evidence of fetal 
malformations. Although delayed fetal ossification was observed at this dose in rats, there were no adverse effects on 
postnatal development of offspring. Doses of 1,000 mg/kg/day (83,000 times the MRHOD) were maternotoxic in mice 
and resulted in an increased number of fetal resorptions. Increased fetal resorptions were also seen in rabbits at doses 
8,300 times the MRHOD without apparent maternotoxicity. 
There are no adequate and well-controlled studies in pregnant women; however, in animal studies, brimonidine crossed 
the placenta and entered into the fetal circulation to a limited extent. Because animal reproduction studies are not always 
predictive of human response, COMBIGAN® should be used during pregnancy only if the potential benefit to the mother 
justifies the potential risk to the fetus. 
Nursing Mothers: Timolol has been detected in human milk following oral and ophthalmic drug administration. It is not 
known whether brimonidine tartrate is excreted in human milk, although in animal studies, brimonidine tartrate has been 
shown to be excreted in breast milk. Because of the potential for serious adverse reactions from COMBIGAN® in nursing 
infants, a decision should be made whether to discontinue nursing or to discontinue the drug, taking into account the 
importance of the drug to the mother. 
Pediatric Use: COMBIGAN® is not recommended for use in children under the age of 2 years. During post-marketing 
surveillance, apnea, bradycardia, hypotension, hypothermia, hypotonia, and somnolence have been reported in infants 
receiving brimonidine. The safety and effectiveness of brimonidine tartrate and timolol maleate have not been studied in 
children below the age of two years.
The safety and effectiveness of COMBIGAN® have been established in the age group 2-16 years of age. Use of 
COMBIGAN® in this age group is supported by evidence from adequate and well-controlled studies of COMBIGAN® in 
adults with additional data from a study of the concomitant use of brimonidine tartrate ophthalmic solution 0.2% and 
timolol maleate ophthalmic solution in pediatric glaucoma patients (ages 2 to 7 years). In this study, brimonidine tartrate 
ophthalmic solution 0.2% was dosed three times a day as adjunctive therapy to beta-blockers. The most commonly 
observed adverse reactions were somnolence (50%-83% in patients 2 to 6 years) and decreased alertness. In pediatric 
patients 7 years of age or older (>20 kg), somnolence appears to occur less frequently (25%). Approximately 16% of 
patients on brimonidine tartrate ophthalmic solution discontinued from the study due to somnolence. 
Geriatric Use: No overall differences in safety or effectiveness have been observed between elderly and other adult patients.
OVERDOSAGE
No information is available on overdosage with COMBIGAN® in humans. There have been reports of inadvertent 
overdosage with timolol ophthalmic solution resulting in systemic effects similar to those seen with systemic 
beta-adrenergic blocking agents such as dizziness, headache, shortness of breath, bradycardia, bronchospasm, 
and cardiac arrest. Treatment of an oral overdose includes supportive and symptomatic therapy; a patent airway should
be maintained.
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evolving adaptive ability of patients 
learning to resume normal activities 
of daily living offer hope for our blind 
patients.  

Dr. Garg is an associate professor 
of ophthalmology at the Retina Ser-

vice of Wills Eye Institute, and is a 
partner with MidAtlantic Retina. He 
can be reached at sgarg@midatlantic 
retina.com. 
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Table 1. A Sampling of Research on Visual Prostheses Around the World

Company and/or University Principal Investigator Location Type of implant Status

Retina Implant AG Eberhart Zrenner
University of Tubingen, 
Germany

Subretinal Human trials ongoing

Optobionics Alan and Vincent Chow Chicago Subretinal
Human trials performed, 
further study on hold; 
Company reorganizing

Boston Subretinal Implant Project
Joseph Rizzo and
John Wyatt

Harvard and MIT Subretinal Preclinical

Stanford University Daniel Palanker Stanford University Subretinal Preclinical

Seoul National University J.-M. Seo Seoul, Korea Subretinal Preclinical

Bionic Vision Australia Anthony Burkitt
University of Melbourne, 
Australia

Suprachoroidal Human trials just started

The Visual Prosthesis Project Nidek, Japan Nidek, Japan Suprachoroidal Human trials ongoing

Second Sight Mark Humayun
University of
Southern California

Epiretinal
FDA approval pending,
CE Mark granted

IMI GmbH IMI Devices Bonn, Germany Epiretinal
Human trials started; 
Company closed

Epi-Ret3 Peter Walter Aachen University, Germany
Epiretinal with 
IOL-type receiver

Human Trials stopped; 
Company closed

Australian Vision Prosthesis Group
Nigel Lovell and
Gregg Suaning

University of New South 
Wales, Australia

Epiretinal with 
sensor in anterior 
segment

Preclinical

NanoRetina
Yossi Gross and
Jim Von Her

BioRetina, Israel Epiretinal Preclinical

Japan Visual Prosthesis Project Tohru Yagi
Tokyo Intitute of 
Technology, Japan

Biohybrid using 
regenerated 
neurons

Preclinical

Tohoku University
Hiroyuki Kurino and 
Hiroshi Tomita

Japan Preclinical

BrainPort Technologies Wicab, Inc Middleton, Wis. Epilingual Human trials ongoing

Cortivus Eduardo Fernandez
Universidad Miguel 
Hernandez, Spain

Cortical Preclinical

Utah Visual Prosthesis Richard Norman University of Utah Cortical Preclinical

Intracortical Visual Prosthesis Philip Troyk
Illinois Institute of 
Technology

Cortical Preclinical

Polystim Neurotechnologies Mohamed Sawan
Ecole Polytechnique de 
Montreal

Cortical Preclinical

Implantable Multi-contact Active 
Nerve Electrode

Jean Delbeke
University Catholique de 
Louvain, Belgium

Optic nerve Preclinical

A number of groups around the world are working on visual prostheses of all types, including some on the tongue, optic nerve and brain. 
(This table is not intended to be an all-inclusive listing.)
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Two conditions we deal with fre-
quently are allergic conjunctivitis 

and dry eye. Each presents with a 
spectrum of symptomatology and, al-
though treatments are available for 
both, there is also room for therapeu-
tic improvement. A key area of unmet 
need is the intersection of these two 
conditions, with the growing aware-
ness that as the prevalence of each 
condition rises, many patients experi-
ence both ocular allergy and dry eye.

Although population demograph-
ics suggest that there is likely to be a 
high degree of comorbidity between 
allergy and dry eye, there are few di-
rect studies that address this issue. 
Two large-cohort, longitudinal studies 
do provide evidence that these are 
not simply two separate, independent 
conditions.1,2 Data from both of these 
studies indicates that patients who 
suffer from allergic conjunctivitis are 
signifi cantly more likely to experience 
signs and symptoms of dry-eye dis-
ease, especially as they reach middle 
age. Despite their distinct underlying 
etiologies, both conditions can lead 
to a chronic state of ocular surface 
infl ammation and discomfort, which 
can ultimately result in signifi cant vi-

sual dysfunction.
Ocular allergies, including both 

seasonal and perennial varieties, af-
fect an estimated 60 million people in 
the United States and between 20 and 
30 percent of individuals throughout 
the rest of the industrialized world.3 A 
combination of pollution and a grow-
ing urban lifestyle has contributed 
to the trend of increased prevalence 
of allergic disease over the past half-
century. Additional factors, includ-
ing climate change, are thought to 
contribute to this trend by enhancing 
conditions for pollen production.4 The 
spectrum of allergic rhino-conjuncti-
vitis represents a key aspect of what 
clinicians and researchers have called 
the atopic march, or the tendency for 
individuals to experience a progres-
sive series of allergic conditions, from 
dermatitis to allergic conjunctivitis to 
rhinitis and then to asthma, over the 
course of their lives.

While atopy continues its relent-
less march, the increased lifespan and 
the aging of populations worldwide 
are contributing to increased dry-eye 
prevalence. Like ocular allergy, dry 
eye is a disorder that ranges from a 
minor inconvenience to a pervasive, 

life-altering affl iction. It is a condition 
more common in women, and more 
common in patients over 50.5 Dry eye 
differs from ocular allergies, however, 
in that it has an extremely heteroge-
neous etiology that includes Sjögren’s 
syndrome, meibomian gland disor-
ders and neural loop disorders that 
interfere with reflex tearing. Other 
causes include various dyslipidemias, 
mucin disorders (including cystic fi -
brosis), Stevens-Johnson syndrome 
and the keratitis that can sometimes 
occur following refractive surgery.5 
Environmental factors play a key role 
in disease presentation, and many 
such factors (humidity, air fl ow and 
visual tasking) can lead to a signifi cant 
exacerbation of dry-eye symptoms.

Both ocular allergy and dry eye are 
aggravated by atmospheric pollutants 
such as ozone, automobile emissions 
and other byproducts of fossil fuel 
combustion. Ozone exposure can lead 
to elevated free radical damage to 
proteins and other cell constituents 
on the ocular surface. Other emis-
sion compounds can act as antigens, 
stimulate immune responses to other 
airborne allergens, or act as direct 
irritants to the ocular mucus mem-

Mark B. Abelson, MD, CM, FRCSC, FARVO, and James McLaughlin, PhD, Andover, Mass.

An in-depth look at the two conditions common to many 
patients: allergic conjunctivitis and dry eye.

The Pillars of Ocular 
Surface Pathology
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branes they contact, eliciting both 
lacrimation and immune responses. 
This is just one example of the close 
association between these two ocular 
disorders; the report of the Interna-
tional Dry-eye Workshop listed al-
lergic conjunctivitis as a key “extrinsic 
factor” in dry-eye etiology.5 Despite 
this, there has been little focus on the 
causal relationships and the potential 
for overlapping, synergistic therapies 
for the two conditions, to date.

One aspect of the comorbidity that 
does seem to be emerging is the re-
duced seasonality of the combined 
disorders. Dry-eye patients typically 
experience more severe symptoms 
in winter months when humidity is 
lower and people spend more time in-
doors.5 The majority of patients with 
allergies are symptomatic in spring 
or fall, depending upon the specifi c 
allergens to which they respond.3 In 
contrast, those with both dry eye and 
allergies are more likely to experience 
year-round ocular symptoms. This 
may reflect a greater proportion of 
patients with perennial allergies, or 
may simply be due to the combined 
assault of both conditions on the ocu-
lar surface.

Treating the Comorbid Patient

The starting point for therapy of 
both conditions is likely to include 
the use of tear substitutes, which can 
flush allergens from the ocular sur-
face while at the same time replenish 
a shortage of tear volume. Over-the-
counter oral antihistamines might be 
an option for treating ocular allergies, 
but some of these come with a par-
ticularly troublesome side effect: The 
relief they provide from allergies is 
offset by their tendency to exacerbate 
symptoms of dry eye. A number of 
studies have shown that oral antihista-
mines such as loratadine or cetirizine 
can reduce aqueous tear production 
and worsen the ocular burning, grit-
tiness and corneal staining in patients 

who suffer from dry eye.6,7 Another 
recent study examined tear composi-
tion in patients with allergic conjunc-
tivitis, and found that changes result-
ing from allergies could contribute to 
tear-fi lm instability.8 Thus it appears 
that allergies may predispose patients 
to developing dry-eye disease in a 
number of ways.

Beyond the use of artifi cial tears, 
treatment options for both condi-
tions overlap with the use of topical 
or systemic anti-infl ammatories such 
as corticosteroids. In addition, sev-
eral recent studies have suggested 
that some dual-action topical anti-
histamines, notably olopatadine and 
alcaftadine, may also exhibit some de-
gree of anti-infl ammatory effects.9,10

When tested in preclinical models 
of dermal infl ammation, olopatadine 
inhibits cytokine levels while also in-
ducing secretion of hyaluronic acid, 
a compound involved in epidermal 
healing.9 Alcaftadine is known to exert 
stabilizing effects on epithelial tight 
junctions that can mitigate the move-
ment of pollens or other allergens into 
the ocular epithelium.10 Alcaftadine 
also has a mixed antihistamine an-
tagonism (it inhibits H1, H2 and H4 

receptors in vitro),11 an action that 
may be useful in direct inhibition of 
basophils.12 The pleiotropic actions of 
these drugs provide the basis for their 
use in patients with ocular allergies 
who also suffer from dry-eye disease. 

Topical corticosteroids such as 
loteprednol are the last resort for both 
allergy and dry eye, and when used 
judiciously these agents can safely 
break the infl ammatory momentum 
that can result from either of these 
conditions, whether the condition is 
in isolation or exists in combination 
with the other. As long as the dura-
tion of steroid therapy is kept within 
a one- to two-week window the risks 
of increased intraocular pressure or 
ocular infection should not become 
significant. The other therapy used 
for dry eye, cyclosporine, is a drug 
with multiple actions that relieves 
dry eye by enhancing aqueous tear 
production in approximately 12 to 15 
percent of patients.13 Despite this, 
neither cyclosporine nor any related 
drug (such as tacrolimus) appears to 
hold promise as a universal therapy 
for other ocular infl ammatory condi-
tions, including allergy or allergy plus 
dry eye.

Both allergic conjunctivitis and keratoconjunctivitis sicca are aggravated by
pollutants in the atmosphere, including ozone, emissions from cars and trucks, and the 
various by-products of fossil-fuel combustion.
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Addressing Unmet Needs

While patients with ocular allergies 
experience an increased risk for dry 
eye, the converse is also true: Dry 
eye can exacerbate allergic signs and 
symptoms. In a recent paper we de-
scribed a study that tested effects of 
exposure to an adverse environment 
designed to evoke dry eye (using the 
Ora Controlled Adverse Environment 
model) on the allergic responses of 
patients who report suffering from 
both allergic conjunctivitis and dry 
eye.14 The adverse environment mod-
el caused a signifi cant increase in all 
measures of acute allergic conjunc-
tivitis. Using confocal microscopy of 
the patients’ conjunctival surface, we 
were able to show that these increases 
in allergic response coincided with 
increases in the number of infl amma-
tory cells infi ltrating the conjunctival 
vasculature.

Two additional recent studies docu-
ment damage to the conjunctival and 
corneal epithelium associated with 
prolonged allergen exposure10,15 and 
describe an ocular surface disease that 

is remarkably similar to that seen in 
dry eye. Future efforts in therapeutic 
development may well be designed to 
treat both conditions by addressing 
this underlying infl ammatory nature.

Historically, the stumbling block 
for dry-eye drug development has 
been the apparent disconnect be-
tween signs and symptoms of dry-
eye disease—dry-eye patients may 
be asymp tomatic with signifi cant cor-
neal pathology, or may suffer from 
severe burning and ocular discomfort 
with little or no corneal staining in 
the clinic. The search for reliable bio-
markers for ocular surface pathology 
is aimed at providing a reliable metric 
for drug discovery.16 Potential targets 
for this quest include tear compo-
nents such as cytokines, mucins, lipids 
or metalloproteinases. Others include 
quantifying conjunctival cell types or 
parameters derived from impression 
cytology.17 Based on the underlying 
inflammatory etiology, reliable dry-
eye markers should also be valuable in 
developing treatments for late-phase 
allergy and for the combination of al-
lergy and dry eye.

As we learn more about the pathol-
ogy of the ocular surface, the com-
monalities between tear-fi lm dysfunc-
tion and allergic disease become more 
apparent. While the pathological pro-
cesses underlying disease in each pa-
tient represent a complex amalgam 
of genetic, molecular and environ-
mental factors, the end result seems 
to include a robust complement of 
signs and symptoms common to many 
patients with dry eye, allergy or both. 
The shared changes in the ocular sur-
face include structural modifi cations 
in the epithelial cells, infl ammatory 
cell infi ltration and infl ammatory me-
diator release, as well as alterations in 
tear constituents. Each of these varia-
tions from the normal ocular surface 
homeostasis contributes to expression 
of the disease phenotype, and each 
represents a potential target for thera-
peutic intervention. 

As with all new treatments, the key 
to addressing the needs of this grow-
ing population of patients is establish-
ing viable metrics and effi cacy stan-
dards for therapeutic development. 
Ideally, new treatments will provide 

Confocal video microscopy provides images of the conjunctival surface before (left) and after (right) allergen challenge. The infi ltration of 
infl ammatory cells seen after the allergen challenge is characteristic of both late-phase allergy and dry-eye disease.
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relief to sufferers of both dry eye and 
allergy, so symptoms of either disease 
need not be overlooked.  

Dr. Abelson is a clinical professor 
of ophthalmology at Harvard Medical 
School and senior clinical scientist at 
the Schepens Eye Research Institute. 
Dr. McLaughlin is a medical writer 
at Ora Inc.
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Surgeons say that dry-eye disease 
after LASIK is one of the most 

miserable complications patients can 
experience, and managing it often 
involves a lot of patient stress, hand-
holding, chair time and sheer recovery 
time. In light of this, surgeons say that 
when a patient with dry eyes comes 
into their offi ce requesting laser vision 
correction, they have their work cut 
out for them, since they don’t want 
to make a moderate condition bad or 
a bad condition worse. Here, experi-
enced refractive surgeons weigh in on 
their approach to these patients.

Assessing the Dry Eye

Since the postop stakes are high if 
a patient develops bad dry eye, sur-
geons make sure to root out any preop 
dry eye and its cause.

“There’s not one test that gives you 
the answer, but instead it’s a variety 
of factors that you put together,” says 
Christopher Rapuano, MD, Wills Eye 
Institute cornea and external disease 
director. “If I had to pick one, though, 
it would be determining how symp-
tomatic they are from dry eye. Many 
people who get laser vision correction 

were contact lens wearers for many 
years and did fi ne. Then, their eyes 
got a little on the dry side and they 
couldn’t comfortably wear their con-
tacts anymore because their eyes got 
red and irritated. So, they stopped 
wearing contact lenses and came to 
see you about refractive surgery. You 
have to ask these patients why they 
stopped wearing contacts. If they say 
that they just didn’t like to put them 
in anymore, or they got an infection 
and became too scared to keep wear-
ing them, that’s one thing. But if they 
say their eyes were bone dry and ir-
ritated when they put their contacts 
in, that’s a clue that they’ve got some 
dryness issues and they’re at higher 
risk. And this is a reasonable number 
of patients.

“For those higher-risk patients, I’ll 
go more in-depth with my tests,” Dr. 
Rapuano continues. “This includes 
performing tests like lissamine green 
staining and Schirmer’s, which I don’t 
do on everyone.”

Teaneck, N.J., corneal specialist Pe-
ter Hersh also tries to discriminate 
between patients who are just contact 
lens-intolerant and those with physi-
ologic dry eye, and then relies on a 

thorough exam. “More often than not, 
the dry eye is secondary to blepharitis 
or infl ammation secondary to blepha-
ritis,” he says. “So I’ll check to see 
whether the patient has lid margin 
changes or inspissation of the meibo-
mian glands. I’ll evert the lids to see 
if there’s a follicular reaction, espe-
cially to contact lenses. Then I turn 
to the conjunctiva and cornea. I fi rst 
evaluate the tear film, the tear-film 
breakup time—which we do in all 
patients—and certainly look for any 
staining with fl uorescein. Questions I 
consider are: Is there any superfi cial 
punctate keratitis? If there is, is it lo-
calized? Is it more of an inferior thing 
that might be secondary to a blepha-
ritis? I can use the last question in my 
blepharitis analysis, as well. Often, the 
SPK will be inferior and associated 
with blepharitis.”

The staining pattern, both initially 
and on follow-up after some dry-eye 
treatment, can be very helpful when 
deciding if someone is a candidate for 
LVC. “If there’s pan-SPK and staining 
of the conjunctiva, that’s a real red fl ag 
that the patient has a real dry-eye pa-
thology,” avers Dr. Hersh. “Those are 
the kinds of patients we might not be 

Walter Bethke, Managing Editor

Many eyes can be rehabilitated before surgery, say surgeons, 
but you still have to be vigilant for intractable cases. 

Refractive Surgery and 
The Dry-eye Patient
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able to treat and get in good-enough 
shape to proceed with LVC.”

Rehabilitating the Eye

After they’ve assessed the patient’s 
dry eye, physicians then embark on a 
course of treatment and will follow-up 
with the patient to see if it’s made a 
difference in the disease.

Sadeer Hannush, MD, attending 
surgeon on the cornea service at Wills 
Eye Institute and assistant professor 
of ophthalmology at Jefferson Medi-
cal College in Philadelphia, says that 
for patients who are simply dry, he’ll 
“prepare them by inserting a plug in 
their inferior punctum and possibly 
putting them on Restasis twice daily a 
few weeks before surgery.” However, 
he’ll treat more involved conditions 
in different ways. “There are various 
ways of managing lacrimal defi ciency: 
tear supplementation; punctal occlu-
sion; reinvigorating the lacrimal gland 
with anti-inflammatory agents such 
as loteprednol or cyclosporine,” he 
says. “On the other hand, in the case 
of evaporative dry eye due to meibo-
mian gland dysfunction, which causes 
infl ammation of the lid margins and 
prevents oil from covering the tear 
film, the treatment historically has 
been lid hygiene, warm compresses, 
oral doxycycline and the occasional 
use of anti-infl ammatories. There are 
also new techniques, such as azithro-
mycin drops, which work through a 
different mechanism in rehabilitat-
ing the lid margins, or the LipiFlow 
device that drains the meibomian 
glands and opens the pores, creating 
a healthy surface for a period of time.” 
Dr. Hersh will also consider adding 
omega-3 fatty acid supplements to the 
blepharitis treatment.

For the patients who need such 
treatment before LVC, as opposed 
to those who are just a little dry, Dr. 
Rapuano will check back with them 
one to three months after initiating the 
treatment. “After a month or so, I’ll 

perform some staining again and may 
do Schirmer’s,” he says. “The amount 
of observed staining is important. If 
they have significant staining—and 
dry eye tends to be in the middle to 
lower third of the cornea—and it looks 
like there’s still dry eye, then we won’t 
perform LVC on them. I tell them 
that, if their corneal and conjunctival 
surfaces are normal, I’ll do refractive 
surgery on them. If it’s never normal, 
then I’ll never do surgery on them.”

LASIK or Surface Ablation?

Because lamellar procedures sever 
corneal nerves while surface ablations 
leave them intact, some surgeons feel 
that, in borderline cases, surface abla-
tion might be preferable. Surgeons are 
quick to add that this is more of a clini-
cal impression than one supported by 
the literature.

“I personally tend to avoid LASIK 
in patients who have dryness issues 
just because most of the bad dry-eye 
patients I’ve seen after LVC have 
been after LASIK,” says Dr. Rapuano. 
“However, it’s true that more people 
have had LASIK, so it’s not a fair com-
parison. Personally, I think LASIK has 
a higher tendency to cause problems. 
However, a recent study by Edward 
Manche showed that, at one year, 
symptoms of dry eye, visual fl uctua-
tions and foreign body sensation re-
turned to baseline in both LASIK and 

PRK eyes in the study.1 So, there’s 
reasonable data that one doesn’t cause 
more dryness than the other, but that 
they both cause some dryness.” 

Some surgeons argue that LASIK 
can be made more gentle on the cor-
neal nerves by using a nasal hinge, 
since the nerve plexus is denser nasally 
and temporally than it is superiorly or 
inferiorly. “My position, however,” says 
Dr. Hannush, “is if a patient has dry 
eye—and is my mother or sister—I’d 
opt to preserve the entire nerve plexus 
and just do a surface procedure.” Dr. 
Rapuano says a thinner fl ap might also 
be better for the same reasons, since it 
cuts fewer corneal nerves.

Dr. Hersh says, though, that he’s 
not sure there’s a difference. “In some 
cases, I’m more concerned that dry-
ness will infl uence the quality of the 
epithelial healing after PRK than I am 
that the LASIK flap will exacerbate 
the dryness,” he says. 

Dr. Rapuano says that, whichever 
procedure is chosen for patients who 
are deemed suitable, there will be 
those who still have dry-eye problems 
postop, and need your attention. “In 
the case of any patient with complica-
tions, surgeons tend to not want to 
see them and be reminded that some 
patients are unhappy,” he says. “It’s a 
natural reaction, really, but surgeons 
need to overcome it and overcompen-
sate for it. They need to see these 
patients more frequently if they 
want to be seen, and schedule them 
for the beginning or end of the day 
when the physician has more time 
for them and isn’t rushed. Patients 
want to know that you’re trying to 
help them, whether you did the sur-
gery or someone else did. Tell them 
that you understand that they’ve got 
dry eye, you’re doing your best to 
help them and that, fortunately, it 
usually gets better over three, six or 
12 months.”  
1. Murakami Y, Manche EE. Prospective, randomized comparison 
of self-reported postoperative dry eye and visual fl uctuation 
in LASIK and photorefractive keratectomy. Ophthalmology 
2012;119:11:2220-4.

In some patients with dry eyes, surgeons 
say preop punctal plugs (lower right in
image) can help get the ocular surface 
ready for surgery.
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Results of a Phase I/II feasibility 
study of the 60-electrode Argus 

II retinal prosthesis system show that 
54 percent (n=15) of blind subjects 
implanted with the prosthetic were 
able to perform a motion detection 
task they could not do with their na-
tive vision. This confi rms that electri-
cal stimulation of the retina provides 
spatial information from synchronized 
activation of multiple electrodes.

Twenty-eight blind subjects (bare 
light perception or worse in both 
eyes) with retinitis pigmentosa were 
implanted with the Argus II. The ex-
periment measured patient ability to 
detect the motion of a high-contrast 
moving bar on a fl atscreen monitor in 
three conditions: with the prosthesis 
system on and a one-to-one mapping 
of spatial information; with the system 
off; and with the system on with ran-
domly scrambled spatial information.

Fifteen subjects performed the task 
better with their prosthesis system 
than with their residual vision. Two 
subjects had better performance with 
their residual vision while no differ-
ence was found for the remaining 11 
patients. Of the 15 better-performing 
subjects, 11 were available for follow-
up testing, and 10 had significantly 
better performance with normal rath-
er than scrambled spatial information.

JAMA Ophthalmol 2013;131:2:183-
189.
Dorn J, Ahuja A, Caspi A, de Cruz L, et al.

EBAA Does Not Recommend 
Antifungal Donor Storage Media

After reviewing adverse reactions 
reported to the Eye Bank Asso-

ciation of America through an online 
adverse reaction reporting system, 
the EBAA has determined that while 
there has been a nonsignificant in-
creasing trend in the rate of fungal 
infection after corneal transplant, it is 
not suffi ciently compelling to pursue 
antifungal supplementation of donor 
storage media.

Adverse  react ions  reported 
between January 1,  2007 and 
December 31, 2010 were reviewed 
to identify cases of recipient fungal 
infection.  Data regarding the 
donor, donor cornea, recovery and 
processing, mate culture and clinical 
course of the recipients was collected. 
Out of 221,664 corneal transplants 
performed using corneal tissue 
distributed by domestic eye banks, 
31 cases of culture-proven fungal 
keratitis (n=14) and endophthalmitis 
(n=17) were reported (1.4 cases per 
10,000 transplants performed). 

Fungal infections were more 
commonly reported after endothelial 
keratoplasty procedures (0.022 
percent) than penetrating keratoplasty 
procedures (0.012 percent), but 
the difference was not statistically 
signifi cant (p=0.076). No association 
was found between fungal infection 
after endothelial keratoplasty and 

whether the lamellar tissue cut was 
performed by the surgeon or the 
eye bank technician. Seventy-three 
percent (16 of 22) of the fungal 
cultures performed on the mate 
corneas were positive, with infection 
developing in 67 percent (10 of 15) of 
recipient eyes (endophthalmitis in six 
and keratitis in four eyes).

Cornea 2013;32:149-154.
Aldave A, DeMatteo J, Glasser D, Tu E, et al.

Evaluation of Corneal 
Astigmatic Marking Methods

In a randomized, examiner-masked 
clinical trial in Austria, doctors com-

pared four devices used to mark the 
cornea before astigmatism-reducing 
surgery, determining that all the de-
vices showed a slight deviation to the 
horizontal reference meridian. Be-
cause small deviations of the merid-
ian can result in a relevant reduction 
in the astigmatism-reducing effect 
with toric intraocular lenses, accurate 
marking of the cornea before surgery 
is critical due to the variable cyclo-
torsion caused by a change from the 
upright to the supine position.

Patients (n=60) were randomly al-
located to one of four groups for pre-
operative corneal marking in the sit-
ting position. The four methods used 
were marking at the slit lamp with an 
insulin needle, a pendular marker, 
a bubble marker and a tonometer 
marker. The marks were then docu-

Blind Subjects Detect 
Motion with Argus II 

074_rp0313_rr.indd   74 2/20/13   4:01 PM



EYEDESIGNS.COM

GET STARTED

VISIT US TODAY
VISIT WWW.EYEDESIGNS.COM OR CALL 800.346.8890

SPACE PLANNING

INTERIOR DESIGN

DISPLAY INNOVATION

MANUFACTURING

©
 2

01
3 

E
ye

 D
es

ig
ns

, L
LC

   
E

D
-0

11
20

6

Scheie Eye Institute  Philadelphia, PA

Visions Woodcliff Lake, NJ

Spectrum Eyecare Jamestown, NY

RP0313_Eye Designs.indd   1 2/14/13   3:13 PM

http://WWW.EYEDESIGNS.COM


Research
Review R

E
V

IE
W

76 | Review of Ophthalmology | March 2013

mented with a standardized photo-
graphic technique, and the rotational 
deviation and vertical misalignment 
were assessed.

The pendular-marking device 
showed the least rotational deviation 
to the reference meridian (mean 1.8 
degrees). There was no statistically 
significant difference between slit- 
lamp marking and pendular marking 
(p=0.05); however, there was a signifi -
cant difference between the pendular 
marker and the bubble marker and 
between the pendular marker and 
the tonometer marker (p=0.01 and 
p<0.01). The least vertical misalign-
ment was observed with the slit lamp-
marking device (mean 0.28 mm). 
There was no statistically signifi cant 
difference in vertical misalignment 
between the four groups.

J  C a t a r a c t  R e f r a c t  S u r g 
2012;38:2094-2099.
Popp N, Hirnschall N, Maedel S, Findl O.

Wavefront Sensor Excellent at 
Measuring HOAs

Researchers in Spain assessed the 
intrasession and intersession pre-

cision of ocular, corneal and internal 
higher-order aberrations measured 
using an integrated topographer and 
Hartmann-Shack wavefront sensor 
(Topcon KR-1W) in refractive sur-
gery candidates. The intrasession re-
peatability was high; therefore, the 
device’s ability to measure HOAs in a 
reliable way was excellent. Under in-
tersession reproducibility conditions, 
dependable corneal spherical aberra-
tion measurement were provided.

In order to measure intrasession 
repeatability, one experienced exam-
iner measured eyes nine times suc-
cessively. To study intersession repro-
ducibility, the same clinician obtained 
measurements from another set of 
eyes in two consecutive sessions one 
week apart. Ocular, corneal and inter-
nal HOAs were obtained. Coma and 
spherical aberrations, 3rd- and 4th-or-
der aberrations and total HOAs were 

calculated for a 6 mm pupil diameter.
For intrasession repeatability (75 

eyes), excellent intraclass correla-
tion coefficients were obtained 
(ICC>0.87), except for internal pri-
mary coma (ICC=0.75) and 3rd-order 
(ICC=0.72) HOAs. Repeatability pre-
cision (1.96 x SW) values ranged from 
0.03 µm (corneal primary spherical) 
to 0.08 µm (ocular primary coma). For 
intersession reproducibility (50 eyes), 
ICCs were good (>0.8) for ocular pri-
mary spherical, 3rd-order and total 
higher-order aberrations; reproduc-
ibility precision values ranged from 
0.06 µm (corneal primary spherical) 
to 0.21 µm (internal 3rd order) with 
internal HOAs having the lowest pre-
cision (≥0.12 µm). No systemic bias 
was found between examinations on 
different days.

J  C a t a r a c t  R e f r a c t  S u r g 
2013;39:242-249.
López-Miguel A, Martinez-Almeida L, González-Garcia M, Coco-

Martin M,  et al.

A.M. Dose of Once-daily 
Glaucoma Rx More Convenient

Canadian researchers have de-
termined that patients prefer 

morning administration of once-daily 
glaucoma medications to evening ad-
ministration. While adherence de-
creases from the fi rst to second month 
after initiation of treatment, recom-
mending morning administration to 
patients may lead to greater medica-
tion adherence.

Thirty patients newly diagnosed 
with glaucoma or ocular hypertension 
requiring IOP reduction were started 
on travoprost eye drops and random-
ized to either morning or evening 
administration for one month. They 
were then crossed over to the oppo-
site dosing schedule for the following 
month. Adherence was monitored 
using an automated dosing aid, and 
compared between morning and eve-
ning dose and fi rst vs. second month 
dosing. Demographic characteristics 
were obtained and treatment effects 

were measured; patients also com-
pleted a post-study questionnaire re-
garding the convenience of the two 
dosing regimens.

Overall patient adherence was good 
(89.3 percent), and there was no statis-
tically signifi cant difference (p=0.07) 
in adherence between morning dos-
ing (90.9 percent) and evening dosing 
(87.3 percent). Adherence in the fi rst 
month (91.7 percent) was superior 
to the second month (86.5 percent). 
There was no signifi cant difference in 
IOP response between morning and 
evening dosing.

J Glaucoma 2013;22:1-4.
Ford B, Gooi M, Carlsson A, Crichton A.

SD-OCT Use Shortens Duration 
Of Postop Prone Positioning

A retrospective review of patients 
with macular holes undergoing 

23-ga. pars plana vitrectomy and in-
traocular gas tamponade concludes 
that confi rming early closure of macu-
lar holes with spectral domain optical 
coherence tomography imaging can 
serve as an important guide to sig-
nifi cantly shortening the duration of 
patient prone positioning while main-
taining a high closure rate.

SD-OCT was done postop day one. 
Patients remained face down for two 
more days if the macular hole was 
closed, or six more days if the macular 
hole was open or indeterminate. There 
were eight Stage 2, 12 Stage 3 and 
12 Stage 4 macular holes. On postop 
day one, 24 holes were confirmed 
closed by SD-OCT and patients were 
instructed to remain facedown for 
two more days. Twenty-three of the 
24 holes remained closed. Eight holes 
were open or indeterminate on postop 
day one, and the patients remained 
face down for six more days. Six of the 
eight holes (75 percent) were closed 
at their last follow-up. The overall 
closure rate was 29/32 (90.6 percent), 
with an average follow-up of 334 days.

Retina 2013;33:356-362.
Shah S, Manjunath V, Rogers A, Baumal C, et al.
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Of all the tools in a glaucoma sur-
geon’s armamentarium, endo-

scopic cylcophotocoagulation—in 
which fi ber optics allow the surgeon 
to partially coagulate ciliary process 
tissue from inside the eye, reducing 
the production of aqueous—may 
be one of the least often used. I 
suspect that most surgeons think of 
it as the fi nal option in the toolbox: 
When everything else has failed, you 
resort to ECP to try to save the eye 
from a really high pressure that you 
haven’t been able to control with a 
tube or trabeculectomy. In addition, 
my impression is that in most places, 
when a patient needs an ECP for 
refractory glaucoma, the doctor usu-
ally sends him to a vitreoretinal sur-
geon who goes in via the pars plana to 
do the procedure.

I began performing ECP in 2004 
when I trained at the University of 
California San Francisco. In 2007 I 
did my fellowship with Ike Ahmed, 
MD, who introduced me to the 
concept of endoscopic cycloplasty 
(more on that in a minute). I’ve been 
performing ECP ever since, and 
I’ve found it to be a very useful tool 
for many patients with glaucoma or 

ocular hypertension. 
Here, I’d like to explain how I use 

ECP and why I believe many more 
patients could be benefi ting from it.

The Advantages of ECP

ECP is a bit of a unique animal, 
in that almost all other combined 
cataract/glaucoma procedures are 
mainly aimed at increasing the outfl ow 
of aqueous. ECP acts by reducing the 
creation of aqueous—turning down 
the tap a little bit, so to speak.

One of the strongest points in 
favor of ECP is its low-risk profile. 
Previously, the comparison would 
have been to tubes or trabeculec-
tomies, which of course have a much 
higher risk profi le. With trabeculec-
tomy, for example, you have a lifetime 
risk of infections, bleb failure and 
other potentially visually devastating 
complications. Today, however, the 
landscape of glaucoma surgery is 
changing with the advent of micro-
invasive glaucoma surgery devices 
like the iStent or Trabectome, which 
are making glaucoma surgery a lot 
safer. But even compared to these 
options, I see ECP as being on the 

low end of the risk spectrum. Devices, 
while overall fairly safe, have the 
potential to dislocate inside the eye, 
and they are foreign bodies that may 
incite inflammatory responses or 
result in hyphema or angle bleeding. 
Furthermore, those procedures are 
more technically challenging than 
ECP is to perform. So, I still believe 
that ECP is one of the lowest-risk op-
tions available. 

As noted, ECP is also relatively 
easy to perform. As an addendum to 
cataract surgery it’s low in invasiveness, 
and it doesn’t add more than a few 
minutes to the procedure—a small 
price to pay for buying patients the 
opportunity to delay or possibly forego 
filtration surgery down the road. 
It may also help preserve patients’ 
vision; if you can get them to a lower 
pressure earlier, they may avoid disc 
damage they would eventually have 
had 20 or 30 years later.

Another advantage of the ECP 
procedure is that the visualization 
of the ciliary body via the fi ber optic 
viewer occasionally reveals problems 
that were otherwise invisible to the 
surgeon. We’ve treated some patients 
who had very narrow angles and 

Diamond Y. Tam, MD, Toronto

Endoscopic cyclophotocoagulation is less widely used than 
many other procedures, but has some strong points in its favor.

Treating Glaucoma: 
In Defense of ECP
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discovered large cysts in the ciliary 
body or iris. Sometimes these can be 
seen preoperatively on gonioscopy or 
via ultrasound biomicroscopy, but not 
always. That discovery can give you 
a window into the reason for certain 
pathologies.

ECP is also titratable; it allows the 
surgeon to adjust the size of the arc 
being targeted with the laser based on 
the patient’s status. I usually “paint” 
about 270 degrees, just because that’s 
the approximate arc I can comfortably 
reach through a single temporal in-
cision. But if a patient has refractory 
glaucoma you can easily make a 
second incision allowing you to cover 
360 degrees. (On the other hand, 
if you need that much ablation you 
may be looking at advanced glaucoma 
that might be better addressed with a 
different procedure.)

ECP: Opening Narrow Angles

Perhaps the most useful role 
for ECP in cataract surgery when 
glaucoma is a concern is in patients 
who have narrow angles. Most sur-
geons think of ECP as a means to 
reduce IOP by decreasing aqueous 
production, and it certainly is useful 
in that capacity. However, ECP 
also allows us to manipulate the 
position and size of the ciliary body 

and processes. That means we can 
open up the angle in patients who 
have narrow angles at the time of 
cataract surgery. My colleague Dr. 
Ahmed coined the term “endoscopic 
cycloplasty” (abbreviated ECPL) to 
describe this use of ECP.

The technique is fairly straight-
forward. Wherever the laser strikes, 
the tissue is coagulated, and the re-
maining tissue shrinks towards the 
coagulated area. So in a narrow-
angle patient, you aim the laser at 
the posterior end of the process. 
After you fi re the laser, the process 
shrinks downward, opening the angle.  
(See images, p. 82.) Obviously, you 
would not want to start at the top of 
the process, which would have the 
opposite effect. 

I’ve seen some very dramatic 
examples of this treatment’s effec-
tiveness in patients whose angles were 
almost appositional; you could hardly 
see the trabecular meshwork at all 
before surgery. After surgery with 
ECP, the angle is typically wide open, 
Shaffer grade 4. This is especially 
useful in patients who have plateau 
iris, where the ciliary processes are 
riding very high up. (Cataract surgery 
by itself may help these patients a 
little, but some patients with plateau 
iris can still end up with very narrow 
angles.)

Depending on 
your intention, you 
can focus primarily 
on opening the 
angle or reduc-
ing aqueous pro-
duction, or both. In 
narrow-angle eyes, 
our usual focus is 
mainly on opening 
the angle. However, 
we’ll occasionally 
have a very narrow 
angle patient who 
has pressure in the 
mid-20s  but  no 
visual field dam-

age—preperimetric glaucoma or 
possibly ocular hypertension. In those 
cases I use ECP to shrink the ciliary 
process backwards first and then 
paint the entire process to reduce 
the intraocular pressure as well. 
On the other hand, if the angle was 
very narrow but the patient’s preop 
pressure was 13 mmHg on no meds, 
I’d primarily treat to open the angle. 
We can do as much of either approach 
as we feel is necessary.

Of course, patients sometimes have 
combined- or mixed-mechanism glau-
coma, where they do have narrow 
angles, but that alone isn’t suffi cient to 
account for the amount of disc disease 
or visual fi eld loss. For example, a pa-
tient may have grade-2 angles with 
no visible synechiae or evidence of 
intermittent or chronic angle closure, 
yet he has a large field defect or a 
notch on the nerve and his pressure 
is in the mid-20s. Clearly, this patient 
also has some trabecular meshwork 
dysfunction. Of course, you can still 
use ECP in those cases, but I’m a little 
less optimistic that ECP alone will get 
those patients to your target pressure, 
depending on what pressure you’re 
aiming for.

Addressing Surgeon Reluctance

Given the usefulness of the 

Above left: The red arrow indicates a “high-riding” ciliary process before ECP treatment. Right: The same ciliary 
body process has shrunken down one second after treatment.
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procedure,  why are  so  many 
surgeons reluctant to use it? Part of 
the reason may be a fear of hypotony, 
which many surgeons associate with 
cycloablation procedures. This is 
ironic, because I’ve performed ECP 
for nine years, and I have yet to see a 
patient—cataract or otherwise—who 
had hypotony issues afterward. In 
contrast, I’ve seen a number of cases 
where we did cataract surgery with a 
tube shunt or trabeculectomy and the 
patient had hypotony for weeks while 
we waited for the pressure to increase 
a little bit. 

One reason that ECP doesn’t lead 
to hypotony is that there appears to 
be little danger of destroying all of the 
aqueous-producing epithelium, even 
if you treat 360 degrees. The ciliary 
body has a large surface area because 
of all the nooks and crannies and the 
cracks between each ciliary process. 
In the usual ECP treatment, the laser 
simply doesn’t treat all of the tissue in 
the area at which it’s aimed.

The fear that ECP will lead to hy-
potony may be the result of people 
automatically thinking of transscleral 
cyclophotocoagulation, which pro-

duces an entirely different degree of 
tissue destruction from ECP. With 
TCP, where the laser is targeted 
from outside the eye, the energy 
can affect a much broader tissue 
area. Many histological studies have 
demonstrated that while TCP can do 
massive damage, ECP doesn’t destroy 
underlying tissue structure. TCP is a 
much more invasive process, and—
unlike ECP—defi nitely brings with it 
a risk of hypotony.

Unfortunately, it only takes one 
case producing unwanted results 
to cause a surgeon to avoid a pro-
cedure. I’ve noted, for example, that 
a lot of surgeons who routinely use 
intracameral antibiotics have exper-
ienced a case of endophthalmitis 
that didn’t go well. Similarly, I think 
that when people have seen tissue 
destruction or hypotony from TCP, 
they become afraid to resort to 
cycloablation, even though those 
concerns do not directly apply to ECP.

Another likely reason for less-
frequent use of ECP is the cost of 
the instrument. To many surgeons, 
it’s a tool of last resort. And although 
it’s especially helpful for treating 

patients with narrow angles, practice 
demographics may limit the number 
of patients you see who have narrow 
angles. If you believe you’ll only use 
it once a year, it’s understandable 
that you might hesitate to spend the 
money to purchase the instrument.

When ECP Isn’t Ideal

One of ECP’s limitations is its 
inability to produce a very low 
target pressure. Typically, ECP only 
produces a pressure in the mid-
teens (a criticism often leveled at 
other minimally invasive glaucoma 
procedures as well). That’s because 
of episcleral venous pressure, which 
limits how low you can get the 
pressure using these approaches. Of 
course, this also is the argument as to 
why these procedures are safer; the 
risk of hypotony with a Schlemm’s 
canal device is extremely low, and the 
same is true for ECP. 

Nevertheless, if your target pressure 
is very low, ECP is probably not your 
procedure of choice. If a patient has 
a severe hemifi eld cut and you want 
his pressure to be 10 mmHg, you 

ECP can also be used to open narrow angles, a process 
referred to as “endoscopic cycloplasty” or ECPL. Wherever 
the laser strikes, the tissue is coagulated and the 
remaining tissue shrinks towards the coagulated area. So 
in a narrow-angle patient, fi ring the laser at the posterior 
end of the process (above) causes the process to shrink 
downward, opening the angle, as in the sample case shown 
to the right.
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probably would want to use a different treatment. On the 
other hand, if the patient has a very early arcuate scotoma 
and very mild mean deviation and your target pressure 
is in the mid-teens, I’d say ECP would be an excellent 
option to choose.

Another thing we’ve noted, although we don’t have 
clinical data to support this yet, is that ECP is not very 
efficacious in pseudoexfoliation patients. Even when 
we do the ECP intraoperatively, the ciliary processes 
don’t seem to take up the laser energy as well. We can’t 
say for certain what the reason is, but if you look at the 
processes with an endoscope during surgery, you can 
see the pseudoexfoliation material covering the zonules, 
and the ciliary processes look more white. So it could be 
a matter of less pigment being present, or possibly the 
result of the dandruff-like pseudoexfoliation material 
blocking the uptake of the laser. You typically have to 
turn the laser power up higher with these patients, and 
even so, the processes don’t seem to respond quite as 
dramatically during surgery.

This is not to say that a patient with pseudoexfoliation 
isn’t a candidate for ECP. I would still try ECP as a fi rst-
line therapy if the patient had pseudoexfoliation but has 
a narrow angle and a mild degree of glaucoma. In that 
situation, ECP might indeed help to open the angle and 
get the patient to a lower pressure, allowing him to avoid 
a more invasive procedure like a trabeculectomy down 
the road.

I also don’t use ECP in patients who have a history of 
uveitis or uveitic glaucoma, primarily for two reasons. First, 
ECP will stir up more infl ammation postoperatively—at 
least in the early postop period—and in these patients, 
minimal infl ammation is desirable. Many of them will 
have difficulty getting their uveitis controlled even if 
cataract surgery is performed without ECP. Second, 
although uveitic patients can have a high intraocular 
pressure, they are also prone to hyposecretion where 
the ciliary body can shut down and produce very little 
aqueous, leading to hypotony.

An Option with Promise

Despite its lack of widespread use, ECP has potential 
as a tool for addressing certain types of glaucoma—in 
particular, glaucoma attributable to a narrow angle. Given 
the diffi culty and importance of addressing this disease, I 
think it’s a tool more surgeons should consider adding to 
their armamentariums.  

Dr. Tam is in private practice in the Toronto area. 
He has no fi nancial interest in any of the technologies 
discussed above.
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Allergan announced the launch of 
Refresh Optive Advanced Pre-

servative-Free Lubricant Eye Drops. 
Featuring the same advanced formula 
that works on all three layers of the 
tear fi lm to relieve dry-eye symptoms 
as Refresh Optive Advanced, the new 
product does so without the use of a 
preservative.

In a normal state, the tear fi lm is iso-
tonic and provides comfort and mois-
ture to the eye. In the case of dry eye, 
the tear fi lm becomes hypertonic due 
to elevated salt concentration and does 
not suffi ciently hydrate or protect the 
surface of the eye, leading to increased 
signs and symptoms of the condition. 
The triple-action formula of Refresh 
Optive Advanced Preservative-Free 
stabilizes the lipid layer to help reduce 
tear evaporation, hydrates the aque-
ous layer, and provides an advanced 
lubricating and protective shield to the 
mucin layer, while further protecting 
epithelial cells from hypertonic stress, 
Allergan reports.

Refresh Optive Advanced Preserva-
tive-Free is a lipid-enhanced tear that 
offers the comfort of an aqueous tear, 
Allergan says, but delivers just enough 
lipid to relieve symptoms without caus-
ing a lot of blur. By stabilizing the lipid 
layer, tear evaporation is signifi cantly 
reduced.

Some lipid-enhanced tears contain 
up to 2.0 uL of lipid per drop, which 
is up to 33 times more lipid than that 

found in a normal tear fi lm. Refresh 
Optive Advanced Preservative-Free 
delivers <0.1 uL of lipid per drop to 
stabilize the lipid layer and restore the 
lipid that has been lost while delivering 
an optimized amount for increased 
tolerability.

Refresh Optive Advanced Preser-
vative-Free is available in 30-count, 
single-use vials, as well as a preserved 
multi-dose formula. Both may be used 
in combination with dry-eye prescrip-
tion therapies and do not require shak-
ing prior to use. For more information, 
visit refreshbrand.com.

 
FCI Adds Line of Retinal
Instruments and Devices

FCI Ophthalmics has introduced 
a line of devices and instruments 

designed to provide retina sur-
geons with high-performance prod-
ucts for vitreoretinal procedures. 
The line includes a w i d e 
selection of dispos- a b l e 
laser probes, fi ber op- t i c 
probes and laser illumi- n a -
tion sources that can c o n -
nect to any manufactur- e r s ’ 
vitreoretinal power sup- ply.

A range of instru- ments 
and hand-pieces made f r o m 
lightweight and durable t i t a -
nium in several gauges a r e 
also available, including R e t i -
lock,  a one-step self-re- taining 
trocar system for easy access 
to the posterior seg- ment.

Other products in the vitreo-
retinal launch include:

 • single-use and reusable Backfl ush 
handles and reservoirs for passive and 
active aspiration;

 • disposable PFCL and subretinal 
cannulas;

 • scleral buckling components;
 • vitrectomy lenses; and
 • Invitria, Intravitreal Injection As-

sistant.
FCI says it’s performed extensive 

research and development to provide 
surgeons with outstanding products 
that enhance the effi ciency and effec-
tiveness of vitreoretinal procedures. 
For information, call 1 (800) 932-
4202, fax (781) 826-9062, or e-mail 
info@fci-ophthalmics.com. 

Allergan Adds to
Refresh Optive Line
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Alcon Launches Ilevro
Suspension Post-Cataract Drop

Alcon announced the launch of 
Ilevro Suspension, a new once-

daily treatment option for pain and 
inflammation associated with cata-
ract surgery. In two double-masked, 
randomized clinical trials, Ilevro Sus-
pension demonstrated superior clini-
cal effi cacy compared to its vehicle. 

In the studies, patients treated 
with Ilevro Suspension were less 
likely to have ocular pain and mea-
surable signs of infl ammation (cells 
and flare) at the end of treatment 
than those treated with its vehicle. 

Patients administered Ilevro Sus-
pension experienced superior out-
comes when compared to those on 
vehicle in the following areas: 

 • Infl ammation resolved at day 14 
in 65 percent of Ilevro Suspension 
patients vs. 32 percent of patients on 
vehicle.

 • Pain resolution rates in Ilevro 
Suspension-treated patients were 86 
percent compared to 46 percent of 
patients on vehicle.

The most frequently reported 
ocular adverse reactions following 
cataract surgery were capsular opac-
ity, decreased visual acuity, foreign 
body sensation, increased intraocular 
pressure and sticky sensation. These 
reactions occurred in approximately 
5 to 10 percent of patients. For more 
information, visit alcon.com.

Accutome A-Scan Plus for
Fast Axial Length Capture

Accutome has introduced the 
A-Scan Plus Connect, providing 

critical ophthalmic measurements for 
cataract surgery that is compatible on 
laptop, PC or tablet platforms. The 
compact tool eases the work mea-
suring and calculating patients’ axial 
length for cataract surgery. 

Accutome says its A-Scan Plus 
Connect captures axial length fast-
er than typical A-scans and with 
an industry-leading resolution. 

The recently FDA-
approved product 
also features an im-
proved and easy-to-
upgrade software 
interface and calcu-
lation menus. The A-
Scan Plus Connect’s 
direct-connect abil-
ity allows for an easy 
transfer of electronic 
medical records. It 
is laptop-based com-
pared to most A-Scan 
devices, which are 
stand-alone. Its por-
table and lightweight 
structure further al-
lows for effortless maneuvering from 
offi ce to offi ce. 

For information, visit accutome.
com, e-mail info@accutome.com or 
call 1(800) 979-2020. 

Volk Debuts New Lens Sets for 
Diagnostic and Laser Work

Volk Optical has released several 
Best in Class lens sets, packaging 

together complementary lenses for 
simple selection and better value. 
Two sets are available for its Digital 
non-contact lens series and one set 
for high-resolution contact imaging.

Volk’s Digital Series lenses provide 

the highest resolution for non-con-
tact imaging during both BIO and 
slit-lamp use. The Digital family’s 
lenses increase general diagnostic 
capabilities and shorten exam time, 
says Volk. The two-lens set includes 
Volk’s Digital Wide Field, a 90-D 
power lens with a field of view 40 
percent larger than that of a clas-
sic 90-D, and the Digital High Mag, 
for true three-dimensional views of 
the posterior pole—an upgrade to 
a classic 78-D lens. The three-lens 
set adds the Digital Clear Field. A 

(Continued on page 97)
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 You’re a busy practitioner 
and not surprisingly, your 
e-mail inbox is often full. Fortunately, when you scan through the sender list, determining 
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Before reading on, please see p. 98 for presenting complaint, history and examination.

Diagnosis, Workup and Treatment

A complete peripheral retinal exam was conducted of 
both eyes, and revealed a yellow-red mass with extensive 
exudate inferotemporally in the right eye (See Figure 3). 
The mass was fed by a minimally dilated retinal artery and 
drained by a slightly dilated vein. At this point, the differ-
ential diagnosis included retinal vasoproliferative tumor 
and retinal hemangioblastoma. B-scan ultrasonography re-

vealed an acousti-
cally dense mass 
but did not help 
to narrow the dif-
ferential diagno-
sis. A fl uorescein 
angiogram was 
not performed. 
Given the mod-
e r a t e l y  o l d e r  
patient age and 
lack of medical 
history, as well as 
the unifocality of 
the vascular mass 
and its lack of 
substantial vascu-
lar feeder vessels, 
the diagnosis of 

retinal vasoproliferative tumor appeared more favorable. 
Retinal hemangioblastoma and von Hippel-Lindau disease 
were felt to be less likely. The patient was treated with 
cryotherapy and sub-Tenon’s fascia triamcinolone (40 mg/
cc) injection. At four months post-treatment, the retinal 
tumor showed early regression and the ERM was less 
prominent, with reduced macular edema and relatively 
stable visual acuity at 20/40. At 10 months post-treatment, 
the tumor was completely regressed and the ERM had 

retracted up to the optic disc with resolution of the retinal 
edema (See Figure 4). At this point, vision improved to 
20/25, and it has remained stable since.

Discussion

Figure 3. Fundus photograph of right eye 
demonstrating a yellow-red peripheral 
mass with extensive subretinal and
intraretinal exudate.

Figure 4. Top: Ten months post-cryotherapy right eye. Fundus pho-
tograph showing residual ERM that has scrolled up over the optic 
disc, and resolution of retinal striae. OCT confi rms these fi ndings 
and shows resolution of cystoid macular edema.

Vasoproliferative tumor (VPT) is a vascular tumor that 
appears as a yellow-red peripheral retinal mass, often with 
related visual loss from macular edema or ERM.1 Carol 
Shields, MD, and Jerry Shields, MD, and colleagues initially 
reported a series of 12 tumors in an early 1983 paper,2 then 
later clarifi ed the clinical features and management in 129 
cases.1 Most recently they published a comparative update 

describing 334 vasoproliferative tumors in 275 patients.3 
The latest publication is a comparison of the features of 
primary versus secondary VPT features. 

The typical VPT is associated with extensive subretinal 
and intraretinal exudation, located in the peripheral in-
ferotemporal quadrant (67 percent). It appears acoustically 
dense on ultrasonography and hyperfl uorescent in arterial 
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LUMIGAN® 0.01% AND  0.03% 
(bimatoprost ophthalmic solution)

Brief Summary—Please see the LUMIGAN® 0.01% and 0.03% package 
insert for full Prescribing Information.

INDICATIONS AND USAGE
LUMIGAN® 0.01% and 0.03% (bimatoprost ophthalmic solution) is indicated for the 
reduction of elevated intraocular pressure in patients with open angle glaucoma or 
ocular hypertension.

CONTRAINDICATIONS
None 

WARNINGS AND PRECAUTIONS
Pigmentation: Bimatoprost ophthalmic solution has been reported to cause changes 
to pigmented tissues. The most frequently reported changes have been increased 
pigmentation of the iris, periorbital tissue (eyelid) and eyelashes. Pigmentation is 
expected to increase as long as bimatoprost is administered. The pigmentation 
change is due to increased melanin content in the melanocytes rather than to 
an increase in the number of melanocytes. After discontinuation of bimatoprost, 
pigmentation of the iris is likely to be permanent, while pigmentation of the periorbital 
tissue and eyelash changes have been reported to be reversible in some patients. 
Patients who receive treatment should be informed of the possibility of increased 
pigmentation. The long term effects of increased pigmentation are not known.

Iris color change may not be noticeable for several months to years. Typically, the 
brown pigmentation around the pupil spreads concentrically towards the periphery 
of the iris and the entire iris or parts of the iris become more brownish. Neither nevi 
nor freckles of the iris appear to be affected by treatment. While treatment with 
LUMIGAN® 0.01% and 0.03% (bimatoprost ophthalmic solution) can be continued in 
patients who develop noticeably increased iris pigmentation, these patients should 
be examined regularly.

Eyelash Changes: LUMIGAN® 0.01% and 0.03% may gradually change eyelashes 
and vellus hair in the treated eye. These changes include increased length, thickness, 
and number of lashes. Eyelash changes are usually reversible upon discontinuation 
of treatment.

Intraocular Inflammation: LUMIGAN® 0.01% and 0.03% should be used with 
caution in patients with active intraocular inflammation (e.g., uveitis) because the 
inflammation may be exacerbated.

Macular Edema: Macular edema, including cystoid macular edema, has been 
reported during treatment with bimatoprost ophthalmic solution. LUMIGAN® 0.01% 
and 0.03% should be used with caution in aphakic patients, in pseudophakic 
patients with a torn posterior lens capsule, or in patients with known risk factors for 
macular edema.

Angle-closure, Inflammatory, or Neovascular Glaucoma: LUMIGAN® 0.01% and 
0.03% has not been evaluated for the treatment of angle-closure, inflammatory or 
neovascular glaucoma.

Bacterial Keratitis: There have been reports of bacterial keratitis associated with 
the use of multiple-dose containers of topical ophthalmic products. These containers 
had been inadvertently contaminated by patients who, in most cases, had a 
concurrent corneal disease or a disruption of the ocular epithelial surface.

Use With Contact Lenses: Contact lenses should be removed prior to instillation 
of LUMIGAN® 0.01% and 0.03% and may be reinserted 15 minutes following 
its administration.

ADVERSE REACTIONS
Clinical Studies Experience: 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 rates in the clinical studies of another drug and may 
not reflect the rates observed in practice. 

In clinical studies with bimatoprost ophthalmic solutions (0.01% or 0.03%) the 
most common adverse reaction was conjunctival hyperemia (range 25%–45%). 
Approximately 0.5% to 3% of patients discontinued therapy due to conjunctival 
hyperemia with 0.01% or 0.03% bimatoprost ophthalmic solutions. Other common 
reactions (>10%) included growth of eyelashes, and ocular pruritus.

Additional ocular adverse reactions (reported in 1 to 10% of patients) with 
bimatoprost ophthalmic solutions included ocular dryness, visual disturbance, 
ocular burning, foreign body sensation, eye pain, pigmentation of the periocular 
skin, blepharitis, cataract, superficial punctate keratitis, periorbital erythema, 
ocular irritation, eyelash darkening, eye discharge, tearing, photophobia, allergic 
conjunctivitis, asthenopia, increases in iris pigmentation, conjunctival edema, 
conjunctival hemorrhage, and abnormal hair growth. Intraocular inflammation, 
reported as iritis, was reported in less than 1% of patients.

Systemic adverse reactions reported in approximately 10% of patients with 
bimatoprost ophthalmic solutions were infections (primarily colds and upper 
respiratory tract infections). Other systemic adverse reactions (reported in 1 to 5% of 
patients) included headaches, abnormal liver function tests, and asthenia.

Postmarketing Experience: The following reactions have been identified during 
postmarketing use of LUMIGAN® 0.01% and 0.03% in clinical practice. Because they 
are reported voluntarily from a population of unknown size, estimates of frequency 
cannot be made. The reactions, which have been chosen for inclusion due to either 
their seriousness, frequency of reporting, possible causal connection to LUMIGAN®, or 
a combination of these factors, include: dizziness, eyelid edema, hypertension, nausea, 
and periorbital and lid changes associated with a deepening of the eyelid sulcus. 

USE IN SPECIFIC POPULATIONS
Pregnancy: Pregnancy Category C

Teratogenic effects: In embryo/fetal developmental studies in pregnant mice and 
rats, abortion was observed at oral doses of bimatoprost which achieved at least 33 
or 97 times, respectively, the maximum intended human exposure based on blood 
AUC levels.

At doses at least 41 times the maximum intended human exposure based on blood 
AUC levels, the gestation length was reduced in the dams, the incidence of dead 
fetuses, late resorptions, peri- and postnatal pup mortality was increased, and pup 
body weights were reduced.

There are no adequate and well-controlled studies of LUMIGAN® 0.01% and 0.03% 
(bimatoprost ophthalmic solution) administration in pregnant women. Because 
animal reproductive studies are not always predictive of human response LUMIGAN® 
should be administered during pregnancy only if the potential benefit justifies the 
potential risk to the fetus.

Nursing Mothers: It is not known whether LUMIGAN® 0.01% and 0.03% is excreted 
in human milk, although in animal studies, bimatoprost has been shown to be 
excreted in breast milk. Because many drugs are excreted in human milk, caution 
should be exercised when LUMIGAN® is administered to a nursing woman.

Pediatric Use: Use in pediatric patients below the age of 16 years is not 
recommended because of potential safety concerns related to increased pigmen-
tation following long-term chronic use.

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

Hepatic Impairment: In patients with a history of liver disease or abnormal ALT, 
AST and/or bilirubin at baseline, bimatoprost 0.03% had no adverse effect on liver 
function over 48 months.

OVERDOSAGE
No information is available on overdosage in humans. If overdose with LUMIGAN® 
0.01% and 0.03% (bimatoprost ophthalmic solution) occurs, treatment should 
be symptomatic.

In oral (by gavage) mouse and rat studies, doses up to 100 mg/kg/day did not 
produce any toxicity. This dose expressed as mg/m2 is at least 70 times higher 
than the accidental dose of one bottle of LUMIGAN® 0.03% for a 10 kg child.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility: Bimatoprost was not 
carcinogenic in either mice or rats when administered by oral gavage at doses 
of up to 2 mg/kg/day and 1 mg/kg/day respectively (at least 192 and 291 times 
the recommended human exposure based on blood AUC levels respectively) for 
104 weeks.

Bimatoprost was not mutagenic or clastogenic in the Ames test, in the mouse 
lymphoma test, or in the in vivo mouse micronucleus tests.

Bimatoprost did not impair fertility in male or female rats up to doses of 0.6 mg/kg/day 
(at least 103 times the recommended human exposure based on blood AUC levels).

PATIENT COUNSELING INFORMATION
Potential for Pigmentation: Patients should be advised about the potential for 
increased brown pigmentation of the iris, which may be permanent. Patients 
should also be informed about the possibility of eyelid skin darkening, which may 
be reversible after discontinuation of LUMIGAN® 0.01% and 0.03% (bimatoprost 
ophthalmic solution).

Potential for Eyelash Changes: Patients should also be informed of the possibility 
of eyelash and vellus hair changes in the treated eye during treatment with 
LUMIGAN® 0.01% and 0.03%. These changes may result in a disparity between 
eyes in length, thickness, pigmentation, number of eyelashes or vellus hairs, 
and/or direction of eyelash growth. Eyelash changes are usually reversible upon 
discontinuation of treatment.

Handling the Container: Patients should be instructed to avoid allowing the tip of 
the dispensing container to contact the eye, surrounding structures, fingers, or any 
other surface in order to avoid contamination of the solution by common bacteria 
known to cause ocular infections. Serious damage to the eye and subsequent loss of 
vision may result from using contaminated solutions.

When to Seek Physician Advice: Patients should also be advised that if they 
develop an intercurrent ocular condition (e.g., trauma or infection), have ocular 
surgery, or develop any ocular reactions, particularly conjunctivitis and eyelid 
reactions, they should immediately seek their physician’s advice concerning the 
continued use of LUMIGAN® 0.01% and 0.03%.

Use with Contact Lenses: Patients should be advised that LUMIGAN® 0.01% and 
0.03% contains benzalkonium chloride, which may be absorbed by soft contact 
lenses. Contact lenses should be removed prior to instillation of LUMIGAN® and may 
be reinserted 15 minutes following its administration.

Use with Other Ophthalmic Drugs: Patients should be advised that if more than one 
topical ophthalmic drug is being used, the drugs should be administered at least five 
(5) minutes between applications.
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and venous phases on fl uorescein an-
giography. In their cohort of 295 eyes, 
Drs. Shields and colleagues identifi ed 
an associated ocular condition in 20 
percent of patients, and categorized 
these as secondary VPT. The most 
common cause of secondary VPT was 
retinitis pigmentosa (22 percent); pars 
planitis (21 percent); Coats’ disease 
(16 percent); retinal detachment post-
repair (13 percent); and idiopathic 
retinal vasculitis (6 percent). Patients 
with secondary VPT were younger and 
more symptomatic than those with pri-
mary VPT.3 Eyes with secondary VPT 
were signifi cantly more likely to be bi-
lateral, multifocal and posterior to the 
equator.3 The average time between 
diagnosis of the primary process and 
the VPT was 160 months. 

Pathologic studies of VPT have 
been limited, given the rare need for 
enucleation or biopsy, but have con-
sistently shown the mass to be made 
up of spindle-shaped cells that stain 
strongly positive for glial fi brillary acid-
ic protein, which suggests a fi brocytic 
astrocyte cellular origin.4,5 Abnormal 
vascular channels with hyalinized walls 
are seen within the spindle cell mass. 
In a recent study of four cases, Lynn 
Janet Poole Perry, MD, and colleagues 
performed an array of immunohisto-
chemical stains that showed a some-
what surprising paucity of microvas-
cular channels despite the apparent 
vascularity of this tumor clinically.4 
When combined with their fi ndings of 
low cellular turnover and lack of mark-
ers seen in astrocytic neoplasms, the 
authors postulated that VPT are pri-
marily a reactive astrocytosis associated 
with fibrous retinal pigment epithe-
lial metaplasia and subretinal exudate. 
Marianne Smeets and colleagues like-
wise favor a reactive process involving 
both glial and vascular cells.5

In the Shields’ series, visual com-
plaints were largely related to macular 
edema (24 percent), macular ERM 
(20 percent), macular exudate (23 
percent) and vitreous hemorrhage (19 

percent).3 In our case, the patient pre-
sented with mildly decreased vision 
secondary to macular ERM with mac-
ular edema. A wide range of retinal pa-
thology has been implicated in ERM 
formation, including retinal vascular 
disease; inflammatory disease; post-
traumatic/postoperative; retinal break; 
and intraocular tumors (particularly 
vascular tumors).6

Treatment options for VPT include 
observation for asymptomatic non-
leaking tumors, but if there is related 
visual loss, subretinal fl uid or exuda-
tion, then laser photocoagulation, 
cryotherapy, photodynamic therapy or 
plaque radiotherapy are considered. 
While no clear treatment protocol ex-
ists, our preferred treatment modality 
for most patients with symptomatic 
VPT is cryotherapy.

This case highlights the importance 
of a detailed peripheral retinal exami-
nation in all cases of ERM, looking 
for retinal breaks, infl ammation and 
peripheral masses. The treatment of 
VPT is based on the individual pa-
tient’s symptoms. Observation, cryo-
therapy and laser photocoagulation 
are currently the primary treatment 
options.  

The authors would like to thank 
Carol Shields, MD, and Jerry Shields, 
MD, of the Ocular Oncology Service 
at Wills Eye Institute for their invalu-
able assistance in preparing this case 
report.
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hybrid of a 20-D and 28-D lens, with 
magnification of a 20-D and field of 
view of a 28-D, the Digital Clear Field 
offers the best of both lenses.

For diagnostic and laser work, the 
High Resolution Contact Lens Set 
brings together two lenses with dif-
ferent strengths to increase diagnostic 
power: the HR Wide Field and the 
High Resolution Centralis. The HR 
Wide Field is the best panretinal lens 
for slit lamp use, with views to the far 
periphery. The high magnifi cation of 
the HR Centralis provides detailed 
views of the central retina and poste-
rior pole.

All lenses are constructed of high-
grade, low-dispersion glass to maintain 
superior resolution and image quality. 
The lens kits provide a better value 
than purchasing individual lenses. All 
lens sets can be ordered packaged to-
gether in multiple lens cases or individ-
ually, at no extra cost. Digital Lenses 
are also available in a choice of seven 
different ring colors.

For information, visit volk.com, call 
Volk at 1 (800) 345-8655 or contact 
your authorized Volk Distributor.

Stand Serves Image and Budget

Reliance Medical Products says its 
fashion-forward 8700 instrument 

stand pairs beautifully with the 520 
exam chair. Sleek and economical, it 
was created for practices with an eye 
on image and budget.

The 8700’s slit lamp arm effortlessly 
positions the lamp for exams. Three 
recharging wells ensure a steady power 
supply for medical equipment. Mem-
brane switches and controls for indi-
rect lighting are standard on this wheel 
chair-compatible stand.

The 8700 represents the durable 
quality of the Reliance brand. The 
ensemble of the 520 chair and 8700 
instrument stand offer worry free 
operation for the life of a practice.

For more information, visit haag-
streit-usa.com.  
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Edited by Matthew Dykhuizen, MD

What is your differential diagnosis? What further workup would you pursue? Please turn to p. 96

Presentation

A 44-year-old Caucasian female presented to Wills Eye complaining of blurred vision in the right eye with mild worsen-
ing of vision over the past four months. She believed that her symptoms were related to seasonal allergies. She denied pain, 
diplopia, fi eld loss, metamorphopsia, fl ashes or fl oaters.

Medical History

The patient denied any prior ocular or signifi cant systemic medical history, and took no medications. She noted a family 
history of prostate, bladder, lung and pancreatic cancer.

Examination

Ocular examination revealed visual acuity in the right eye without correction of 20/30+2 without pinhole improvement 
and 20/20 in the left eye. Pupils were reactive without a relative afferent pupillary defect. Ocular motility in both eyes was 
full and there were no visual fi eld defects on confrontational testing. Applanation tonometry measured an intraocular pres-
sure of 18 mmHg in the right eye and 17 mmHg in the left eye.

Slit-lamp examination revealed an unremarkable external, adnexal and anterior segment in both eyes. Exam of the poste-
rior pole of the right eye was remarkable for an epiretinal membrane with retinal striae, macular edema and early neovascu-
larization of the optic disc (See Figure 1). Posterior exam of the left eye was unremarkable. Optical coherence tomography 
was performed, showing the ERM with cystoid macular edema in the right eye, and a normal left eye (See Figure 2).

Joshua R. Ehrlich, MD, MPH, and Brian C. Doyle, MD

A patient suspects her blurred vision is related to seasonal allergies 
and seeks a diagnosis at Wills Eye Institute.

Figure 1. Left: Fundus photograph of right eye showing epiretinal membrane with 
retinal striae and optic disc neovascularization. Normal left eye fundus photo.

Figure 2. Top: Optical coherence tomography of 
right eye demonstrating epiretinal membrane 
with cystoid macular edema. Below: A normal 
OCT of left eye.
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One Size Finally Fits All 
The Keeler Classic Portable Slit Lamp

Large or small...the PSL fits them all! 
We understand that having the best instrumentation is critical to delivering 
high quality care to all of your patients. Keeler developed the PSL with 
flexibility and outstanding optical clarity so that each of your patients can 
have the very best. 

Don’t allow an obstacle (small or large) stop you from delivering the very 
best care possible.

Make the PSL your standard for quality eye care for all your patients. 

Now with iPhone® 4 technology!   w with iPhone® 4 technolog

Snap the code to 
watch it in use!

iPhone is a trademark of Apple Inc.
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