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  PVP=polyvinylpyrrolidone.

* Intense wear=Patients who wear lenses ≥14 hours a day, ≥5 days a week.
 ‡  Comparable to no lens wear on comfort and 5 out of 6 measures of ocular health (limbal hyperemia, corneal vascularization, corneal staining, bulbar conjunctival 
hyperemia, and papillary conjunctivitis. The sixth measure was conjunctival staining). 

  ACUVUE® Brand Contact Lenses are indicated for vision correction. As with any contact lens, eye problems, including corneal ulcers, can develop. Some 
wearers may experience mild irritation, itching or discomfort. Lenses should not be prescribed if patients have any eye infection, or experience eye discomfort, 
excessive tearing, vision changes, redness or other eye problems. Consult the package insert for complete information. Complete information is also available 
by visiting www.acuvueprofessional.com or by calling 1-800-843-2020. 

    She doesn’t want 

her long days 
  to impact her comfort or 

 long-term 
    eye health. 
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For patients who wear their lenses intensely* and
put a priority on the long-term health of their eyes

•  Embedded PVP mimics the mucin on both the cornea 

and eyelid, minimizing lens-eye interaction to make 

1-DAY ACUVUE® TruEye® Brand Contact Lenses nearly 

invisible to the eye itself

•  Clinically shown to be comparable to the natural eye on 

comfort and 5 of 6 measures of ocular health after 

365 days of daily wear‡1

•  Highest level of UV blocking†§ available in a contact lens

 †Helps protect against transmission of harmful UV radiation to the cornea and into the eye.
 §   WARNING: UV-absorbing contact lenses are NOT substitutes for protective UV-absorbing eyewear such as UV-absorbing goggles or sunglasses, because they do not completely cover 
the eye and surrounding area. You should continue to use UV-absorbing eyewear as directed. NOTE: Long-term exposure to UV radiation is one of the risk factors associated with 
cataracts. Exposure is based on a number of factors such as environmental conditions (altitude, geography, cloud cover) and personal factors (extent and nature of outdoor activities). 
UV-blocking contact lenses help provide protection against harmful UV radiation. However, clinical studies have not been done to demonstrate that wearing UV-blocking contact lenses 
reduces the risk of developing cataracts or other eye disorders. Consult your eye care practitioner for more information.

   Reference: 1. Morgan PB, Chamberlain P, Moody K, Maldonado-Codina C. Ocular physiology and comfort in neophyte subjects fi tted with daily disposable silicone hydrogel contact 
lenses. Cont Lens Anterior Eye. 2013;36(3):118-125. Study conducted over 365 days.

  ACUVUE®, 1-DAY ACUVUE® TruEye®, and HYDRACLEAR® are trademarks of Johnson & Johnson Vision Care, Inc. 

 © Johnson & Johnson Vision Care, Inc. 2015          ACU-10312345          July 2015
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IN THE NEWS

A new study published in the journal 
Ophthalmology suggests nearly fi ve 
billion people, or 50% of the world’s 

population, will become myopic by 

2050. The research, conducted at the 
Brien Holden Vision Institute in Australia, 
points to environmental factors as the 
potential cause of this growth—namely, 
less time outdoors and more near-

work activities. 

The FDA has acknowledged receipt of the 
resubmission of the new drug application 
(NDA) for lifi tegrast for the treatment of 
signs and symptoms of dry eye disease 
in adults, according to manufacturer 
Shire Pharmaceuticals. The FDA has as-
signed a six-month review period for the 
NDA and a Prescription Drug User Fee Act 
(PDUFA) goal date of July 22, 2016. 

A new national survey reveals that 74% 
of Americans don’t know age-related 

macular degeneration (AMD) is the 
leading cause of blindness. The survey, 
commissioned by CentraSight, also found 
that 66% of respondents are not confi -
dent in their ability to care for a loved one 
should they develop AMD.

A new study published in BMC Infectious 
Diseases has identifi ed genetic changes 

in the early stages of trachoma that 
could predispose children to developing 

the long-term, severe form. Comparing 
samples from children with infection and 
infl ammation with samples from children 
with healthy conjunctiva, researchers 
found two microRNAs that have a direct 
relationship with the degree of infl am-
mation. This suggests the presence of 
infl ammatory cells is required to drive 

pathological responses in the conjunc-
tiva, the authors said in a press release. 

V O L .  1 5 3  N O .  3  ■  M A R C H  1 5 ,  2 0 1 6

Researchers from 
the Massachu-
setts Eye and Ear/

Harvard Medical School 
and the University of 
Crete have discovered 
that high doses of statins 
led to the regression of 
soft lipid deposits for 
some patients with dry 
age-related macular de-
generation (AMD). 

“This is a very in-
teresting study,” says 
Steven Ferrucci, OD, 
of the US Department 
of Veterans Affairs in 
North Hills, Calif., and 
professor at the Southern 
California College of 
Optometry at Marshall 
B. Ketchum University 
in Los Angeles. “For 
many years, research-
ers have postulated that 
stains may be protective 
in AMD, as AMD and 
cardiovascular disease 
share many of the same 
risk factors.” 

The study, recently published in 
EBioMedicine, looked at 23 pa-
tients with dry AMD who had soft 
lipid deposits in the outer retina. 
The participants were prescribed 
80mg of Lipitor (atorvastatin, 
Pfi zer), a drug FDA-approved to 

help lower cholesterol, and were 
monitored every three months 
with a complete ophthalmologic 
exam. After a minimum of one 
year, 10 of the 23 patients ex-
perienced an elimination of the 
deposits under the retina and mild 
improvement in visual acuity, 

A common cholesterol-lowering drug holds promise 
for some patients with dry age-related macular 
degeneration. By Rebecca Hepp, Senior Associate Editor

Statin Treatment Aids 
in AMD Therapy

Color fundus images of a 63-year-old man with AMD 
and large soft drusen and drusneoid pigment epithelial 
detachments. Upper panel is at presentation, middle 
panel shows one year later at start of atorvastatin and 
lower panel shows a year after treatment. 
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(continued on pg. 6)
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and none progressed to advanced 
neovascular AMD.

“Repurposing current FDA-
approved medications such as 
statins that are very accessible 
would be huge, as well as repre-
sent a huge cost and time saving 
over discovering a novel drug,” 
says Dr. Ferrucci. “These drugs are 
already well studied, with a good 
safety profi le and lots of clinical 
experience regarding dosing and 
side effects.”

While the results are promising, 

more research is needed to address 
the study’s limitations and advance 
the understanding of the possible 
new treatment option. 

“It should be realized that this 
is a very small study, with only 
23 patients,” Dr. Ferrucci says. 
“More research with a larger 
study must be done, and even then 
it seems it may only benefi t a per-
centage of AMD patients [those 
with soft lipid deposits] and may 
not help with geographic atrophy 
or those with pigmentary changes, 
or hard and reticular drusen.”

“Clinically, we should stay alert 
of such studies to properly inform 
our patients of new develop-
ments that may be of help, as 
well as temper those stories that 
might send false hope,” says Dr. 
Ferrucci. “Due to the increasing 
aging population, fi nding safe and 
inexpensive strategies for the treat-
ment or management of AMD is 
paramount.”

Vavvas DG, Daniels AB, Kapsala ZG, et al. Regression of some 

high-risk features of age-related macular degeneration (AMD) 

in patients receiving intensive statin treatment. EBioMedicine. 

2016; DOI: 10.1016/j.ebiom.2016.01.033.

AMD Treatment on the Horizon
(continued from pg. 4)

A Call for Expanded Glaucoma Care

The Department of Justice 
(DOJ) and the Federal Trade 
Commission (FTC) recently 

submitted a joint statement encour-
aging the Massachusetts legislature 
to consider expanding optometrists’ 
scope of practice for glaucoma 
management. The DOJ and FTC 

submitted the statement in response 
to State Representative Bradley H. 
Jones’ request for views on expand-
ing Massachusetts optometrists’ 
scope of practice, which could take 
effect with the passage of House Bill 
1973 (HB 1973).

The statement addresses the 

potential benefi ts of enhanced 
competition among glaucoma care 
providers, such as greater access to 
timely and cost-competitive care. 

“We note that unnecessarily 
broad scope of practice restrictions 
can impose signifi cant competitive 
costs on health care consumers 
and other payors,” the DOJ and 
FTC wrote in the statement. “We 
write now to highlight the potential 
competitive costs of a continued 
prohibition on Massachusetts op-
tometrists’ ability to treat glaucoma 
and to encourage the legislature to 
consider the competitive implica-
tions of such a restriction in its 
evaluation of the bill.”

HB 1973 would allow Massachu-
setts optometrists to treat glaucoma 
using medications, subject to certain 
training and referral requirements. 

The statement also recommends 
the legislature maintain only those 
restrictions on optometrists’ ability 
to treat glaucoma that are necessary 
to ensure patient health and safety. 

Investigators at the University College London 
(UCL) have been studying the physics of the perfect 
pancake—and believe their fi ndings might help 
UCL scientists improve surgical methods for treating 
glaucoma. Understanding the physics of the process 
gives important insights into how fl exible sheets, like 
those found in human eyes, interact with fl owing vapor 
and liquids. In a press release, the study’s co-author, 
Professor Sir Peng Khaw, director of the NIHR Biomedi-
cal Research Centre at Moorfi elds Eye Hospital and UCL Institute of Ophthalmology, said: “We 
work on better surgical methods for treating glaucoma, which is a build-up of pressure in eyes 
caused by fl uid. To treat this, surgeons create an escape route for the fl uid by carefully cutting 
the fl exible sheets of the sclera. We are improving this technique by working with engineers 
and mathematicians. It’s a wonderful example of how the science of everyday activities can 
help us with the medical treatments of the future.”

Physics of Pancakes Aids in Glaucoma Surgery
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The U.S. Federal Highway 
Administration (FHWA) 
recently announced that, 

moving forward, highway signs will 
use the font Highway Gothic, which 
dates back nearly 70 years, rather 
than the alternative Clearview font. 

The newer font was approved 
in 2004 in the FHWA’s Interim 
Approval for Use of Clearview 
Font for Positive Contrast Leg-
ends on Guide Signs and has since 
been approved by nearly 30 states, 
according to an article published 
in CityLab. It was an unfortunate 

announcement that will have big 
implications going forward, said 
Donald Meeker, co-designer of the 
Clearview font, in the article. 

The FHWA originally supported 
the new font for its apparent supe-
rior legibility for nighttime driving; 
however, the FHWA now states the 
font has performed contrary to its 
intended purpose, the article states. 
The licensing fees may also be be-
hind the switch, the article says.  

Paul Harris, OD, of the Souther 
College of Optometry says that 
contrast is key and natural wear-

and-tear may be to blame for the 
apparent waning of support for 
the new font. “It is recommended 
that vision charts be replaced every 
seven years,” says Dr. Harris. “As 
dirt minimizes the contrast between 
the white color of the font, and 
the surface gets worn and loses 
refl ectance, the lack in contrast 
will take its toll on the visibility on 
the signs.” Dr. Harris also notes 
highway sign placement as a whole 
may trump any small font changes, 
considering the loss of contrast to 
signs over time. ■

Visual Clarity of Highway Signs

Optometry in Skilled Care Facilities
Editor’s note: In December’s “Chairside” column, Montgomery Vick-
ers, OD, shared his experiences working with a traveling nursing 
home practice. You can read this column at www.reviewofoptometry.
com/content/c/58445/.

The topic Dr. Vickers selected for his December column, in my 
view, touched on a huge unmet need and a horribly underserved 
population: eye care in skilled care facilities. My practice was limited 
to providing the full scope of eye care for patients in skilled care 
facilities and, for more than 15 years, I tried to stimulate optometrists 
to be more involved with this population. Dr. Vickers’ personal experi-
ence in skilled care facilities has clearly brought into focus (pardon 
the optometric pun) his appreciation of the problem.

According to 2009 demographic data, approximately 80% of 
patients in skilled care facilities nationwide were receiving no eye 
care. We have the most advanced technology in our practices, most 
of which can be miniaturized and mobilized, but our practices today 
are driven by chair time and cost effective measures that discour-
age us from much dialog with our patients and showing them the 
compassion they so desperately need and deserve. The highest 
endemic vision problems reported in skilled care facilities can be 
treated; however, the the medical staff in these facilities simply does 
not have the skills to provide the care. Eye care is not mandated in 
skilled care facilities, so most do not offer the service in-house, and 
patients that have been managed effectively for their entire ambula-
tory life for diabetic retinopathy, glaucoma, macular degeneration or 
even cataracts are lost to follow up and are unnecessarily exposed to 

catastrophic vision loss.
For 15 years I tried to make a difference one patient at a time, 

like most eye care providers, and managed to make an impact in 
my community. However, the problem can only be solved through a 
public health policy approach that mandates eye care in all skilled 
care facilities.

We are trying to make a difference now through our Public Health 
and PhD programs at Salus University, and maybe I will see this 
change in my professional lifetime—but it will take a broad col-
laborative approach and professionals like Dr. Vickers, who makes a 
unique contribution through his humor and insights.

We will keep the fi res burning and hopefully, with enough moti-
vated people like Dr. Vickers voicing concern, we will get the attention 
necessary to help these people before they lose all useful vision.

Thank you, Dr. Vickers, for making our fellow optometrists a little 
more aware of how important these wonderful patients are and what 
a difference optometry can make in helping them with the dignity 
they deserve.

—William A. Monaco, OD, MSEd, PhD, associate dean of Biomedi-
cal Sciences PhD Program and MPH Programs at Salus University.

Dr. Vickers responds: 
I have gained so much as a clinician and healer by joining Dan 
Shropshire, OD, and his wonderful nursing home mobile practice here 
in the Dallas/Fort Worth area. As you have said, this is a growing and 
grossly underserved population. I have a new-found respect for the 
doctors who dedicate themselves to this mode of practice, and I chal-
lenge each of you to fi nd the time to ask these doctors how you can 
help at least to fi ll in from time to time. You will be amazed what you 
learn that you can take back to your own mode of practice. 

Letter to the   Editor

News   Review
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Indication and Usage
RESTASIS® (cyclosporine ophthalmic emulsion) 0.05% is 
indicated to increase tear production in patients whose 
tear production is presumed to be suppressed due to 
ocular inflammation associated with keratoconjunctivitis 
sicca. Increased tear production was not seen in patients 
currently taking topical anti-inflammatory drugs or using 
punctal plugs.

Important Safety Information 
Contraindications
RESTASIS® is contraindicated in patients with known 
or suspected hypersensitivity to any of the ingredients 
in the formulation.

Warnings and Precautions 
Potential for Eye Injury and Contamination: To avoid 
the potential for eye injury and contamination, individuals 
prescribed RESTASIS® should not touch the vial tip to 
their eye or other surfaces.

Use With Contact Lenses: RESTASIS® should not be 
administered while wearing contact lenses. If contact 
lenses are worn, they should be removed prior to the 
administration of the emulsion. Lenses may be reinserted 
15 minutes following administration of RESTASIS® 
ophthalmic emulsion.

Adverse Reactions
In clinical trials, the most common adverse reaction 
following the use of RESTASIS® was ocular burning (upon 
instillation)—17%. Other reactions reported in 1% to 5% 
of patients included conjunctival hyperemia, discharge, 
epiphora, eye pain, foreign body sensation, pruritus, stinging, 
and visual disturbance (most often blurring).

Please see Brief Summary of the full Prescribing 
Information on adjacent page.

THE DRY EYE TREATMENT SHE NEEDS TODAY.  
BECAUSE TOMORROW MATTERS.

RESTASIS® twice a day, every day, helps patients   
experience increased tear production

Increased tear production was seen at 6 months.1

Reference: 1. RESTASIS® Prescribing Information.

For patients with decreased tear production presumed to be due to  
 ocular inflammation associated with Chronic Dry Eye

© 2016 Allergan. All rights reserved.  
All trademarks are the property of their respective owners. 
APC34TC16 160898
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RESTASIS® (Cyclosporine Ophthalmic Emulsion) 0.05%
BRIEF SUMMARY—PLEASE SEE THE RESTASIS® PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION.
INDICATION AND USAGE
RESTASIS® ophthalmic emulsion is indicated to increase tear production in patients whose tear production is presumed to be 
suppressed due to ocular inflammation associated with keratoconjunctivitis sicca. Increased tear production was not seen in patients 
currently taking topical anti-inflammatory drugs or using punctal plugs.
CONTRAINDICATIONS
RESTASIS® is contraindicated in patients with known or suspected hypersensitivity to any of the ingredients in the formulation.
WARNINGS AND PRECAUTIONS
Potential for Eye Injury and Contamination
To avoid the potential for eye injury and contamination, be careful not to touch the vial tip to your eye or other surfaces.
Use with Contact Lenses
RESTASIS® should not be administered while wearing contact lenses. Patients with decreased tear production typically should not 
wear contact lenses. If contact lenses are worn, they should be removed prior to the administration of the emulsion. Lenses may be 
reinserted 15 minutes following administration of RESTASIS® ophthalmic emulsion.
ADVERSE REACTIONS
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug 
cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed in practice.
In clinical trials, the most common adverse reaction following the use of RESTASIS® was ocular burning (17%).
Other reactions reported in 1% to 5% of patients included conjunctival hyperemia, discharge, epiphora, eye pain, foreign body 
sensation, pruritus, stinging, and visual disturbance (most often blurring).
Post-marketing Experience
The following adverse reactions have been identified during post approval use of RESTASIS®.  Because these reactions are reported 
voluntarily from a population of uncertain size, it is not always possible to reliably estimate their frequency or establish a causal 
relationship to drug exposure.
Reported reactions have included: hypersensitivity (including eye swelling, urticaria, rare cases of severe angioedema, face  
swelling, tongue swelling, pharyngeal edema, and dyspnea); and superficial injury of the eye (from the vial tip touching the eye  
during administration).
USE IN SPECIFIC POPULATIONS
Pregnancy
Teratogenic Effects: Pregnancy Category C
Adverse effects were seen in reproduction studies in rats and rabbits only at dose levels toxic to dams. At toxic doses (rats at 30 mg/
kg/day and rabbits at 100 mg/kg/day), cyclosporine oral solution, USP, was embryo- and fetotoxic as indicated by increased pre- and 
postnatal mortality and reduced fetal weight together with related skeletal retardations. These doses are 5,000 and 32,000 times 
greater (normalized to body surface area), respectively, than the daily human dose of one drop (approximately 28 mcL) of 0.05% 
RESTASIS® twice daily into each eye of a 60 kg person (0.001 mg/kg/day), assuming that the entire dose is absorbed. No evidence 
of embryofetal toxicity was observed in rats or rabbits receiving cyclosporine at oral doses up to 17 mg/kg/day or 30 mg/kg/day, 
respectively, during organogenesis. These doses in rats and rabbits are approximately 3,000 and 10,000 times greater (normalized to 
body surface area), respectively, than the daily human dose.
Offspring of rats receiving a 45 mg/kg/day oral dose of cyclosporine from Day 15 of pregnancy until Day 21 postpartum, a maternally 
toxic level, exhibited an increase in postnatal mortality; this dose is 7,000 times greater than the daily human topical dose (0.001 mg/
kg/day) normalized to body surface area assuming that the entire dose is absorbed. No adverse events were observed at oral doses 
up to 15 mg/kg/day (2,000 times greater than the daily human dose).
There are no adequate and well-controlled studies of RESTASIS® in pregnant women. RESTASIS® should be administered to a 
pregnant woman only if clearly needed.
Nursing Mothers
Cyclosporine is known to be excreted in human milk following systemic administration, but excretion in human milk after topical 
treatment has not been investigated. Although blood concentrations are undetectable after topical administration of RESTASIS® 
ophthalmic emulsion, caution should be exercised when RESTASIS® is administered to a nursing woman.
Pediatric Use
The safety and efficacy of RESTASIS® ophthalmic emulsion have not been established in pediatric patients below the age of 16.
Geriatric Use
No overall difference in safety or effectiveness has been observed between elderly and younger patients.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis: Systemic carcinogenicity studies were carried out in male and female mice and rats. In the 78-week oral (diet) 
mouse study, at doses of 1, 4, and 16 mg/kg/day, evidence of a statistically significant trend was found for lymphocytic lymphomas in 
females, and the incidence of hepatocellular carcinomas in mid-dose males significantly exceeded the control value.
In the 24-month oral (diet) rat study, conducted at 0.5, 2, and 8 mg/kg/day, pancreatic islet cell adenomas significantly exceeded the 
control rate in the low-dose level. The hepatocellular carcinomas and pancreatic islet cell adenomas were not dose related. The low 
doses in mice and rats are approximately 80 times greater (normalized to body surface area) than the daily human dose of one drop 
(approximately 28 mcL) of 0.05% RESTASIS® twice daily into each eye of a 60 kg person (0.001 mg/kg/day), assuming that the entire 
dose is absorbed.
Mutagenesis: Cyclosporine has not been found to be mutagenic/genotoxic in the Ames Test, the V79-HGPRT Test, the micronucleus 
test in mice and Chinese hamsters, the chromosome-aberration tests in Chinese hamster bone-marrow, the mouse dominant 
lethal assay, and the DNA-repair test in sperm from treated mice. A study analyzing sister chromatid exchange (SCE) induction by 
cyclosporine using human lymphocytes in vitro gave indication of a positive effect (i.e., induction of SCE).
Impairment of Fertility: No impairment in fertility was demonstrated in studies in male and female rats receiving oral doses of 
cyclosporine up to 15 mg/kg/day (approximately 2,000 times the human daily dose of 0.001 mg/kg/day normalized to body surface 
area) for 9 weeks (male) and 2 weeks (female) prior to mating.
PATIENT COUNSELING INFORMATION
Handling the Container
Advise patients to not allow the tip of the vial to touch the eye or any surface, as this may contaminate the emulsion. To avoid the 
potential for injury to the eye, advise patients to not touch the vial tip to their eye.
Use with Contact Lenses
RESTASIS® should not be administered while wearing contact lenses. Patients with decreased tear production typically should 
not wear contact lenses. Advise patients that if contact lenses are worn, they should be removed prior to the administration of the 
emulsion. Lenses may be reinserted 15 minutes following administration of RESTASIS® ophthalmic emulsion.
Administration
Advise patients that the emulsion from one individual single-use vial is to be used immediately after opening for administration to one 
or both eyes, and the remaining contents should be discarded immediately after administration.
Rx Only

Based on package insert 71876US18  
© 2014 Allergan, Inc.  
Irvine, CA 92612, U.S.A.  
® marks owned by Allergan, Inc.   APC21XT14 
Patented. See www.allergan.com/products/patent_notices 
Made in the U.S.A.
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Made by the respected eye-care 
specialists at  

THE POWER
TO CALM
THE ITCH

For allergic conjunctivitis1

BEPREVE®—FIRST-LINE, YEAR-ROUND, 
WITH BROAD-SPECTRUM ALLERGEN COVERAGE

INDICATION AND USAGE
BEPREVE® (bepotastine besilate ophthalmic solution) 1.5% is a histamine H1 receptor antagonist indicated for the 
treatment of itching associated with allergic conjunctivitis.

IMPORTANT SAFETY 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 the eyelids or to any surface. 
Keep the bottle closed when not in use.

· BEPREVE® should not be used to treat contact lens-related irritation. 
Remove contact lens prior to instillation of BEPREVE®. 
Lenses may be reinserted 10 minutes after BEPREVE® administration.

· 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 the accompanying full Prescribing Information for 
BEPREVE® on the following page.

Reference: 1. BEPREVE [package insert]. Tampa, FL: Bausch & Lomb Incorporated; 2012. 

For product-related questions and concerns, call 1-800-323-0000 or visit www.bausch.com.

BEPREVE is a trademark of Bausch & Lomb Incorporated or its affi liates.
© Bausch & Lomb Incorporated.   BEP.0014.USA.16 
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

BEPREVE® (bepotastine besilate ophthalmic 
solution) 1.5% is a histamine H1 receptor antagonist 
indicated for the treatment of itching associated 
with signs and symptoms of allergic conjunctivitis.

2 DOSAGE AND ADMINISTRATION

Instill one drop of BEPREVE into the affected 
eye(s) twice a day (BID).

3 DOSAGE FORMS AND STRENGTHS

Topical ophthalmic solution containing 
bepotastine besilate 1.5%.

4 CONTRAINDICATIONS

Bepreve is contraindicated in patients with a 
history of hypersensitivity reactions to bepotastine 
or any of the other ingredients [see Adverse 
Reactions (6.2)].

5 WARNINGS AND PRECAUTIONS

5.1 Contamination of Tip and Solution

To minimize contaminating the dropper tip and 
solution, care should be taken not to touch the 
eyelids or surrounding areas with the dropper tip 
of the bottle. Keep bottle tightly closed when not 
in use.

5.2 Contact Lens Use

Patients should be advised not to wear a contact 
lens if their eye is red. BEPREVE should not be 
used to treat contact lens-related irritation.

BEPREVE should not be instilled while wearing 
contact lenses. Remove contact lenses prior to 
instillation of BEPREVE. The preservative in 
BEPREVE, benzalkonium chloride, may be 
absorbed by soft contact lenses. Lenses may be 
reinserted after 10 minutes following 
administration of BEPREVE.

5.3 Topical Ophthalmic Use Only

BEPREVE is for topical ophthalmic use only.

6 ADVERSE REACTIONS

6.1 Clinical Trials Experience 

Because clinical trials are conducted under 
widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of 
another drug and may not reflect the rates 
observed in clinical practice.

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

6.2 Post Marketing Experience

Hypersensitivity reactions have been reported 
rarely during the post-marketing use of BEPREVE. 
Because these reactions are reported voluntarily 
from a population of unknown size, it is not 
always possible to reliably estimate their 
frequency or establish a casual relationship to 
drug exposure. The hypersensitivity reactions 
include itching, body rash, and swelling of lips, 
tongue and/or throat.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy 

Pregnancy Category C: Teratogenicity studies 
have been performed in animals. Bepotastine 
besilate was not found to be teratogenic in rats 
during organogenesis and fetal development at 
oral doses up to 200 mg/kg/day (representing a 
systemic concentration approximately 3,300 times 
that anticipated for topical ocular use in humans), 
but did show some potential for causing skeletal 
abnormalities at 1,000 mg/kg/day. There were no 
teratogenic effects seen in rabbits at oral doses 
up to 500 mg/kg/day given during organogenesis 
and fetal development (>13,000 times the dose in 
humans on a mg/kg basis). Evidence of infertility 
was seen in rats given oral bepotastine besilate 
1,000 mg/kg/day; however, no evidence of 
infertility was observed in rats given 200 mg/kg/
day (approximately 3,300 times the topical ocular 
use in humans). The concentration of radio-
labeled bepotastine besilate was similar in fetal 
liver and maternal blood plasma following a single 
3 mg/kg oral dose. The concentration in other 
fetal tissues was one-third to one-tenth the 
concentration in maternal blood plasma. 

An increase in stillborns and decreased growth 
and development were observed in pups born 
from rats given oral doses of 1,000 mg/kg/day 
during perinatal and lactation periods. There  
were no observed effects in rats treated with  
100 mg/kg/day. 

There are no adequate and well-controlled 
studies of bepotastine besilate in pregnant 

FULL PRESCRIBING INFORMATION:  

CONTENTS*

1 INDICATIONS AND USAGE

2 DOSAGE AND ADMINISTRATION

3 DOSAGE FORMS AND STRENGTHS

4 CONTRAINDICATIONS

5 WARNINGS AND PRECAUTIONS

 5.1 Contamination of Tip and Solution
 5.2 Contact Lens Use
 5.3 Topical Ophthalmic Use Only
6 ADVERSE REACTIONS 

 6.1 Clinical Trial Experience
 6.2 Post-Marketing Experience
8 USE IN SPECIFIC POPULATIONS

 8.1 Pregnancy
 8.3 Nursing Mothers
 8.4 Pediatric Use
 8.5 Geriatric Use

11 DESCRIPTION

12 CLINICAL PHARMACOLOGY

 12.1 Mechanism of Action
 12.3 Pharmacokinetics
13 NONCLINICAL TOXICOLOGY

 13.1  Carcinogenesis, Mutagenesis and 
Impairment of Fertility 

14 CLINICAL STUDIES

16 HOW SUPPLIED/STORAGE AND HANDLING

17 PATIENT COUNSELING INFORMATION

 17.1 Topical Ophthalmic Use Only
 17.2 Sterility of Dropper Tip
 17.3 Concomitant Use of Contact Lenses

* Sections or subsections omitted from the full 
prescribing information are not listed

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

-------------RECENT MAJOR CHANGES--------------

Contraindications (4) 06/2012

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

BEPREVE® is a histamine H1 receptor antagonist 
indicated for the treatment of itching associated 
with allergic conjunctivitis. (1)

-----------DOSAGE AND ADMINISTRATION----------

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

----------DOSAGE FORMS AND STRENGTHS--------

Solution containing bepotastine besilate, 1.5%. (3)

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

Hypersensitivity to any component of this product. (4)

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

touch dropper tip to any surface. Keep bottle 
tightly closed when not in use. (5.1)

lens-related irritation. (5.2)

BEPREVE. (5.2)

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

The most common adverse reaction occurring in 
approximately 25% of patients was a mild taste 
following instillation. Other adverse reactions 
which occurred in 2-5% of subjects were eye 
irritation, headache, and nasopharyngitis. (6)

To report SUSPECTED ADVERSE REACTIONS, 

contact Bausch & Lomb Incorporated. at 1-800-323-

0000, or FDA at 1-800-FDA-1088 or www.fda.gov/

medwatch.

See 17 for PATIENT COUNSELING INFORMATION

 Revised: 10/2012

women. Because animal reproduction studies are 
not always predictive of human response, 
BEPREVE® (bepotastine besilate ophthalmic 
solution) 1.5% should be used during pregnancy 
only if the potential benefit justifies the potential 
risk to the fetus.

8.3 Nursing Mothers

Following a single 3 mg/kg oral dose of radiolabeled 
bepotastine besilate to nursing rats 11 days after 
delivery, the maximum concentration of radioactivity 
in milk was 0.40 mcg-eq/mL 1 hour after 
administration; at 48 hours after administration the 
concentration was below detection limits. The milk 
concentration was higher than the maternal blood 
plasma concentration at each time of measurement.

It is not known if bepotastine besilate is excreted 
in human milk. Caution should be exercised when 
BEPREVE (bepotastine besilate ophthalmic 
solution) 1.5% is administered to a nursing woman.

8.4 Pediatric Use

Safety and efficacy of BEPREVE (bepotastine 
besilate ophthalmic solution) 1.5% have not been 
established in pediatric patients under 2 years of 
age. Efficacy in pediatric patients under 10 years 
of age was extrapolated from clinical trials 
conducted in pediatric patients greater than 10 
years of age and from adults.

8.5 Geriatric Use

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

11 DESCRIPTION

BEPREVE (bepotastine besilate ophthalmic 
solution) 1.5% is a sterile, topically administered 
drug for ophthalmic use. Each mL of BEPREVE 
contains 15 mg bepotastine besilate. 
Bepotastine besilate is designated chemically as 
(+) -4-[[(S)-p-chloro-alpha -2-pyridylbenzyl]oxy]-1-
piperidine butyric acid monobenzenesulfonate. 
The chemical structure for bepotastine besilate is:

Bepotastine besilate is a white or pale yellowish 
crystalline powder. The molecular weight of 
bepotastine besilate is 547.06 daltons. BEPREVE

®
 

ophthalmic solution is supplied as a sterile, 
aqueous 1.5% solution, with a pH of 6.8. 
The osmolality of BEPREVE (bepotastine besilate 
ophthalmic solution) 1.5% is approximately 
290 mOsm/kg.
Each mL of BEPREVE® (bepotastine besilate 

ophthalmic solution) 1.5% contains:

Active: Bepotastine besilate 15 mg (equivalent to 
10.7 mg bepotastine)
Preservative: benzalkonium chloride 0.005%
Inactives: monobasic sodium phosphate 
dihydrate, sodium chloride, sodium hydroxide to 
adjust pH, and water for injection, USP.

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

Bepotastine is a topically active, direct H1-
receptor antagonist and an inhibitor of the release 
of histamine from mast cells.

12.3 Pharmacokinetics

Absorption: The extent of systemic exposure to 
bepotastine following topical ophthalmic 
administration of bepotastine besilate 1% and 1.5% 
ophthalmic solutions was evaluated in 12 healthy 
adults. Following one drop of 1% or 1.5% bepotastine 
besilate ophthalmic solution to both eyes four times 
daily (QID) for seven days, bepotastine plasma 
concentrations peaked at approximately one to two 
hours post-instillation. Maximum plasma 
concentration for the 1% and 1.5% strengths were 
5.1 ± 2.5 ng/mL and 7.3 ± 1.9 ng/mL, respectively. 
Plasma concentration at 24 hours post-instillation 
were below the quantifiable limit (2 ng/mL) in 11/12 
subjects in the two dose groups.

Distribution: The extent of protein binding of 
bepotastine is approximately 55% and 
independent of bepotastine concentration.

Metabolism: In vitro metabolism studies with human 
liver microsomes demonstrated that bepotastine is 
minimally metabolized by CYP450 isozymes. 

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

cytochrome P450 substrate via inhibition of 
CYP3A4, CYP2C9, and CYP2C19. The effect of 
bepotastine besilate on the metabolism of 
substrates of CYP1A2, CYP2C8, CYP2D6 was not 
studied. Bepotastine besilate has a low potential 
for drug interaction via inhibition of CYP3A4, 
CYP2C9, and CYP2C19.

Excretion: The main route of elimination of 
bepotastine besilate is urinary excretion (with 
approximately 75-90% excreted unchanged in urine). 

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis and 

Impairment of Fertility

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 nominal dose of up to 200 mg/kg/day 
for 21 months or rats receiving a nominal dose of 
up to 97 mg/kg/day for 24 months. These dose 
levels represent systemic exposures 
approximating 350 and 200 times that achieved 
with human topical ocular use. The no observable 
adverse effect levels for bepotastine besilate 
based on nominal dose levels in carcinogenicity 
tests were 18.7 to 19.9 mg/kg/day in mice and 9.6 
to 9.8 mg/kg/day in rats (representing exposure 
margins of approximately 60 and 20 times the 
systemic exposure anticipated for topical ocular 
use in humans).

There was no evidence of genotoxicity in the 
Ames test, in CHO cells (chromosome aberrations), 
in mouse hepatocytes (unscheduled DNA 
synthesis), or in the mouse micronucleus test.

When oral bepotastine was administered to male 
and female rats at doses up to 1,000 mg/kg/day, 
there was a slight reduction in fertility index and 
surviving fetuses. Infertility was not seen in rats 
given 200 mg/kg/day oral bepotastine besilate 
(approximately 3,300 times the systemic 
concentration anticipated for topical ocular use  
in humans).

14 CLINICAL STUDIES

Clinical efficacy was evaluated in 2 conjunctival 
allergen challenge (CAC) studies (237 patients). 
BEPREVE (bepotastine besilate ophthalmic 
solution) 1.5% was more effective than its vehicle 
for relieving ocular itching induced by an ocular 
allergen challenge, both at a CAC 15 minutes post-
dosing and a CAC 8 hours post dosing of BEPREVE. 

The safety of BEPREVE was evaluated in a 
randomized clinical study of 861 subjects over a 
period of 6 weeks. 

16 HOW SUPPLIED/STORAGE AND HANDLING

BEPREVE® (bepotastine besilate ophthalmic 
solution) 1.5% is supplied in a white low density 
polyethylene plastic squeeze bottle with a white 
controlled dropper tip and a white polypropylene 
cap in the following size:
 5 mL (NDC 24208-629-02)
 10 mL (NDC 24208-629-01)

 STORAGE
 Store at 15º – 25ºC (59º – 77ºF).

17 PATIENT COUNSELING INFORMATION

17.1 Topical Ophthalmic Use Only

For topical ophthalmic administration only.

17.2 Sterility of Dropper Tip

Patients should be advised to not touch dropper tip 
to any surface, as this may contaminate the contents.

17.3 Concomitant Use of Contact Lenses

Patients should be advised not to wear a contact 
lens if their eye is red. Patients should be advised 
that BEPREVE should not be used to treat contact 
lens-related irritation. 

Patients should also be advised to remove 
contact lenses prior to instillation of BEPREVE. 
The preservative in BEPREVE, benzalkonium 
chloride, may be absorbed by soft contact lenses. 
Lenses may be reinserted after 10 minutes 
following administration of BEPREVE.

Manufactured by: Bausch & Lomb Incorporated
Tampa, FL 33637
Under license from:
Senju Pharmaceutical Co., Ltd.
Osaka, Japan 541-0046
®/TM are trademarks of Bausch & Lomb 
Incorporated or its affiliates
© 2012 Bausch & Lomb Incorporated.
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   Outlook

T he theme of last month’s 
SECO conference in Atlanta 
was, “The Big Picture: Widen 

Your Perspective.” The big picture 
I came away with? That a broad 
swath of the medical community 
finally recognizes the legitimacy of 
optometric primary eye care. 

SECO again featured many of 
the best and brightest in optometry. 
To see so many expert optometric 
clinicians advancing the profes-
sion in a collaborative spirit always 
feels great. But this year’s SECO 
also featured ophthalmologists and 
other non-OD experts delivering 
high-profile lectures on cutting-edge 
topics. Unlike some conferences that 
tout a single big-name MD as a bit 
of stunt casting, this was less showy 
and more truly cooperative.

Eye surgeon John Berdahl, MD, 
updated attendees on the mecha-
nisms of glaucoma. Oculoplastics 
specialist Byron Wilkes, MD, gave 
an overview of lesions and other 
conditions treatable with eyelid and 
orbital surgery. Pediatrician Chris-
tina Master, MD, partnered with 
vision therapy guru Michael Gal-
laway, OD, to lecture on concussion 
injuries. Infectious disease specialist 
Robert Kalayjian, MD, addressed 
global healthcare crises like Ebola, 
HIV, malaria and the Zika virus. 

Reaching beyond the traditional 
field of clinicians, Columbia Uni-
versity’s Don Hood, PhD, who has 
been studying the physiology of 
the visual system for decades, gave 
a fascinating two-hour talk on the 
pathophysiology of macular damage 
in glaucoma and how it manifests in 
OCT scans and visual field tests. His 

talk was both a high-level discus-
sion of the frontiers in visual science 
and a didactic lecture on day-to-day 
clinical practice concerns. Bravo to 
Dr. Hood for sharing his expertise 
with the optometric community (and 
SECO for making it happen).

How refreshing that these inter-
disciplinary efforts came off without 
drama. This was, after all, a confer-
ence that pushed at the edges of 
scope-of-practice battles—trailblazer 
and frequent Review contributor 
Nathan Lighthizer, OD, gave talks 
on how ODs can perform laser pro-
cedures and injections, for instance. 

Not long ago, the thought of an 
ophthalmologist lecturing at an 
optometric meeting—aside from 
self-serving ones aimed at boosting 
referrals of surgical patients—was 
controversial. For an MD to attend 
an OD conference is to tacitly con-
done it. But to educate is to enable. 
Thankfully, outreach to optometry is 
no longer the third rail it once was. 
There will always be friction at the 
borders, but even the most stalwart 
ophthalmology traditionalists can’t 
deny that optometrists are central to 
the delivery of primary eye care. 

Meanwhile, up north in Mas-
sachusetts, ODs may finally get the 
right to prescribe glaucoma drugs.  
“Unwarranted restrictions may be 
reducing patient access, raising costs, 
and foreclosing opportunities for 
early treatment,” wrote the Federal 
Trade Commission to the legislature 
in late February. It’s good to hear 
such restrictions called unwarranted 
by the FTC. Optometric primary 
care is now considered the norm, not 
an anomaly. It’s about time. ■

Relations between ophthalmology and optometry have 
thawed. Even in frigid Massachusetts.
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Become an Optometry Master
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Iknow a master plumber. I know 
a computer expert. But doctors? 
We just practice. Apparently, we 

never quite get the hang of it like 
others. Maybe it’s because we are 
always open to suggestion. If pipes 
are clogged, a master plumber has 
a solution to the problem. If your 
pipes are clogged and you see a gas-
troenterologist, who really knows 
what the best solution is? After all, 
the GI doc is still just practicing. 

Maybe that’s why bureaucrats 
make up inane rules to see just 
how much we can take before we 
run screaming for the hills. To a 
bureaucrat, “idiopathic” just means 
“the doctor is an idiot.” OK, bad 
example, considering that is, in fact, 
what “idiopathic” means. But, you 
see what I’m saying, right?

We need to quit practicing and 
move toward perfection. Here’s 
what professionals who have moved 
beyond practicing can teach us:

1. Never say, “I’m not sure.” 
Instead, say: “Hmm. It’s very com-
plicated.” 

2. Throw away any textbooks 
lying around the office. They make 
patients think you have to look stuff 
up. That is so unprofessional (sneak 
and use the internet instead).

3. Wear surgical scrubs, take off 
your rubber gloves as you enter the 
room, and wear a mask … a Star 
Wars mask. 

4. Even if you are 20/15, wear big 
thick glasses. Oh, and speak with an 
English accent. 

5. Hang a bunch of plaques 
around the office that have your 
name and some vague award such 

as “Top 20 (Anything) In America,” 
“Mensa salutes …” or “Grand 
Champion Eye Roper.”

6. Have pictures of your family 
in every room—you, Beyonce and 
one of those hairless cats hanging 
around a grand piano listening to 
the 4-year-old triplets playing Bach. 

7. Call your sales reps and tell 
them their visits are no longer 
needed because you already have 
everything any optometrist could 
ever possibly need … YOU. 

8. During every examination, 
have a staff member interrupt to tell 
you the president is on line two. Just 
smile at the patient and say “I’ll call 
him back.” No need to tell them it’s 
the president of the PTA.

9. Buy up old x-ray backlights 
and hang x-rays of skulls in every 
room. If not that, at least have 
screen savers of dreaded diseases on 
every computer in the building. 

10. At the end of the exam, take 
your patient by the hand and tell 
them you will do all you can to 
prevent them from going blind from 
their meibomian gland dysfunction. 

11. If a patient asks about your 
weekend, tell them you had dinner 
with Oprah. Don’t tell them you 
took Oprah for a 
walk and she 
chewed your 
slippers. 

12. Get fit and eat right—or at 
least buy Spanx. 

13. Wear a suit, so no matter who 
you see, you can say you just came 
from a “bored” meeting (spelled dif-
ferently in writing, of course). 

14. Learn everything about every-
thing. That’s why they invented 
Wikipedia.

15. Open your mind to new 
points of view instead of just believ-
ing you are the idiot who left the car 
running with the keys locked inside. 

16. Marry somebody smarter 
than you. That was easy for me. 

You are still practicing. I would 
urge you to shake off the old mantel 
of “Wow! Now that’s a big bump 
on your eyelid!” and move up to 
“I’ve treated a million of those 
through the years and my best 
advice is to call a master plumber 
right away!”

Or maybe we should just be 
happy practicing, eh? ■

It’s time to perfect the art of saying the same old thing, but making everyone think we 
know what we are talking about. By Montgomery Vickers, OD
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Neuro   Clinic

A 66-year-old Asian female 
presented with a chief com-
plaint of burning in her left 

eye for the past three months. She 
spoke limited English, which made it 
difficult (at least initially) to obtain 
a thorough history. Her medical his-
tory included diabetes, hypertension 
and high cholesterol, for which she 
was taking metformin, amlodipine 
and atorvastatin. 

Best-corrected visual acuity was 
20/200 OD and 20/60 OS. The 
reduction in her right eye was attrib-
uted to amblyopia, and the reduc-
tion in the left eye was attributed 
to nuclear sclerosis. Pupils were 
normal, round and equally reactive 
to light. 

Gross observation showed facial 
asymmetry with the left eye pushed 
down and out. Extraocular motili-
ties showed a restriction on upgaze 
(80%) and adduction (50%). Due to 
the language barrier, she was unable 
to perform cover test. 

Exophthalmometry revealed 
proptosis in the left eye, which mea-
sured 15/19.5mm, and resistance to 
retropulsion was noted in the left 
eye. Other than cataracts, her ante-
rior and posterior segments were 
unremarkable. Neither disc edema 
nor pallor was noted in either eye. 

Upon further and more specific 
questioning, our patient reported the 
burning was periorbital—around 
her left forehead and left nostril. She 
also reported seeing double for the 
past few months. 

Given our clinical findings and 
patient history, the most likely etiol-

ogy was a compressive lesion. An 
orbital MRI was ordered with and 
without contrast, which revealed a 
large frontal sinus mass extending 
into the left orbit and left ethmoid 
sinus. The mass was hyperintense on 
T1 and showed minimal peripheral 
enhancement. Correlating the radio-
logic and clinical findings, this was 
most consistent with a mucocele; 
however, a soft tissue mass could not 
be excluded. 

Our patient was referred to an 
ENT for further evaluation. A CT 
was performed to evaluate the 
extent of bone erosion, which was 
significant, and included anterior 
skull base erosion. She underwent 
endoscopic sinus surgery with ENT 
and neurosurgery; the surgeon con-
firmed and drained a mucocele. Two 
months later our patient showed 
complete resolution of her diplopia, 
headache, eye and nose pain. Her 
eyes were symmetrical, extraocular 
movements were full and exophthal-
mometry measured 15/16mm. 

Discussion 
The paranasal sinuses—air-filled 
spaces around the nasal cavity—
include the frontal, sphenoid, maxil-
lary and ethmoid sinuses. Sinus ostia 
are openings in the sinus cavities 
that connect and drain to the nasal 
cavity. Paranasal sinus mucoceles 
are mucus-filled cystic masses that 
result from obstruction of the sinus 
ostia.1 As mucoceles expand, they 
can cause bone erosion and displace 
surrounding structures.2 The frontal 
sinus is most commonly afffected 

(approximately 60 to 89%), and 
because of the close anatomic loca-
tion, mucoceles can often spread 
intraorbitally and intracranially.2 

Mucoceles can occur at any age, 
but are most commonly seen in 
patients 40 to 60-years-old.2 A pyo-
cele or mucopyocele is an infected 
mucocele, which can lead to orbital 
abscess, meningitis or cavernous 
sinus thrombosis.3 

Depending on the location, symp-
toms of mucoceles can be rhinologic, 
neurologic or ophthalmologic.1 
Patients will often present with 
periorbital pain and headache. If the 
globe becomes displaced, patients 
will also complain of diplopia. 
Clinical findings generally include 
proptosis, restricted extraocular 
motilities and periorbital swelling. 
Exophthalmometry is useful in 
measuring the degree of proptosis. 
Forced duction testing can help 
differentiate between a neurogenic 
or restrictive process, but is often 

If you note proptosis, resistance to retropulsion and periobital burning, be on alert for 
compressive lesions like mucoceles.  By Michael Trottini, OD, and Michael DelGiodice, OD

Heal the Burn

Neuro   Clinic

Post-contrast coronal image shows a 
large left frontal sinus mass extending 
into the left orbit and ethmoid sinus, with 
peripheral enhancement of the lesion.
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unnecessary in these cases. The 
presence of proptosis and resis-
tance to retropulsion as seen in 
our patient is strong evidence of a 
compressive and restrictive mass. 
Sphenoid and ethmoid mucoceles 
can cause divisional oculomotor 
palsies, and posterior ethmoid 
and sphenoid mucoceles can cause 
direct optic nerve compression, 
causing vision loss and optic atro-
phy.2,4,5 Sinus mucoceles are best 
observed with MRI and CT imag-
ing, and often both are indicated 
prior to surgery. MRI allows for 
better visualization of the mass 
along with its intracranial and 
intraorbital extension, while CT 
allows for better visualization of 
bone destruction.6 

Mucocele appearance on 
MRI can vary depending on 
their contents. For example, bright 
signal intensity on T2-weighted 
images correlates with increased 
water content while low signal 
intensity on T2-weighted images 
correlates with inspissated mucus.6 
This variability can make it difficult 
to distinguish a mucocele from a 
neoplastic process. 

The preferred treatment of fron-
tal sinus mucoceles is drainage via 
endoscopic sinus surgery, which is 
minimally invasive and yields excel-
lent clinical outcomes.2 ■ 

1. Capra GG, Carbone PN, Mullin DP. Paranasal Sinus Muco-
cele. Head Neck Pathol. 2012 Sep; 6(3):369-72.
2. Aggarwal SK, Bhavana K, Keshri A, et al. Frontal sinus muco-
cele with orbital complications: management by varied surgical 
approaches. Asian J Neurosurg. 2012 Jul-Sep; 7(3):135-40.
3. Rajan K, Santhi T. Frontoethmoidal mucocele with orbital and 
intracranial extension. Indian J Otolaryngol Head Neck Surg. 
2007 Dec;59(4):363-5. 
4. Gupta AK, Menon V, Sharma P, et al. A sphenoid sinus 
mucocele simulating as retro bulbar optic neuritis. Indian J 
Ophthalmol. 2012 May-Jun;60(3):216-18.
5. Kim DW, Sohn HY, Jeon SY et al. Ethmoidal mucocele 
presenting as oculomotor nerve paralysis. Clin Exp Otorhino-
laryngol. 2013 Jun;6(2):103–6.
6. Tassel PV, Lee YY, Jing BS, De Pena CA. Mucoceles of the 
paranasal sinuses: MR imaging with CT correlation. AJR 
Am J Roentgenol. 1989 Aug;153(2):407-12. Accessed Nov 
2015. www.cancer.gov/about-cancer/causes-prevention/
risk/alcohol/alcohol-fact-sheet. 
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The Diagnosis Doesn’t Add Up

Research shows that if 
a doctor only relies 
on symptoms to make 

a diagnosis of dry eye dis-
ease (DED), they will likely 
be wrong about 40% of the 
time.1,2 So how could a patient 
have symptoms of dryness, 
grittiness, blurred or fluctuat-
ing vision and irritated eyes 
that typically occur late in the 
day or after computer use and 
not have DED?

Diagnostic Dilemma
A patient presents in your 
office for a dry eye evalua-
tion with the common symptoms 
of dry eye disease. You measure 
tear osmolarity at 284 OD and 287 
OS. InflammaDry (RPS) testing is 
negative. Meibomian gland expres-
sion reveals mild turbid meibum 
and there is mild truncation of the 
glands on meibography. The tear 
film break-up time (TBUT) is four 
seconds, and there is trace inferior 
corneal staining with NaFl dye. So 
now what do you do?   

Using symptoms to diagnose this 
patient could give you the wrong 
diagnosis, not just because there 
are times when patients with DED 
don’t experience symptoms, but 
also because many conditions have 
symptoms similar to DED.1 This 
patient had been on therapies for 
almost six months before seek-
ing another doctor, stating that his 
drops weren’t working. During 

examination, a cover test revealed 
exophoria at distance, which was 
confirmed with Von Graefe, and 
further testing diagnosed conver-
gence insufficiency. The patient 
was referred to a vision therapy 
specialist and returned to the office 
with no dry eye symptoms and even 
mentioned that his headaches had 
resolved.   

As this patient illustrates, too 
often patients are put on dry eye 
medications and artificial tears sim-
ply because their symptoms match 
that of DED. They also have a test 
or two, particularly the older, more 
invasive ones such as TBUT, that 
appear to confirm dry eye and even 
trace inferior corneal staining. The 
patient then uses medications for 
dry eye expecting relief; instead, 
they return frustrated and blame the 
drops (which would have worked if 

the patient really had dry eye) 
or even seek another eye care 
provider. 

DED Differentials
In addition to the aforemen-
tioned convergence insuf-
ficiency, other dry eye disease 
differentials include: 

• Conjunctival concretions. 
These may cause gritty eyes or 
foreign body sensation. 

• Conjunctivochalasis 
(CCH). This eventually may 
lead to DED and typically 
causes symptoms of grittiness, 
foreign body sensation, epipho-

ra and red, irritated eyes. 
Patients with CCH usually test 

positive for corneal and conjunctival 
staining and a rapid TBUT; typically 
in mild to moderate cases, osmolar-
ity is normal while MMP-9 testing is 
elevated.3-5 

The presence of more frequent 
subconjunctival hemorrhages may 
point more toward a diagnosis of 
CCH, but the overlap with dry eye 
disease represents yet another reason 
for consideration of advanced test-
ing in ocular surface disease man-
agement.6 

• Salzmann’s nodular degenera-
tion (SND). This has been shown 
to mimic dry eye and, like DED, is 
bilateral in 63% of cases.7,8 Histo-
pathologically, the epithelium over 
the nodules is considerably thinned 
in SND, resulting in symptoms of 
dryness, foreign body sensation, 

When signs and symptoms of dry eye disease don’t correlate, clinicians must use 
everything in their toolboxes to determine the correct management strategy. 
By Paul M. Karpecki, OD

A patient referred for DED was actually diagnosed 
with conjunctivochalasis.
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BRIEF SUMMARY OF PRESCRIBING INFORMATIONAA

INDICATIONS AND USAGEAA

TRAVAA ATVV AN ZTT ® (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 ADMINISTRATIONAA

The recommended dosage is one drop in the affected eye(s) once daily in the evening.
TRAVAA ATVV AN ZTT ® (travoprost ophthalmic solution) should not be administered more than once daily since it 
has been shown that more frequent administration of prostaglandin analogs may decrease the intraocular 
pressure lowering effect.

Reduction of the intraocular pressure starts approximately 2 hours after the first administration with 
maximum effect reached after 12 hours.

TRAVAA ATVV AN ZTT ® Solution may be used concomitantly with other topical ophthalmic drug products to lower
intraocular pressure. If more than one topical ophthalmic drug is being used, the drugs should be 
administered at least five (5) minutes apart.

CONTRAINDICATIONSAA

None

WARNINGS AND PREWW CAUTIONS

Pigmentation

TrTT avoprost 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 travoprost 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 travoprost, 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. TypicallTT y, 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 TRAVAA AVV TAA AN ZTT ® (travoprost ophthalmic solution) 0.004% can be continued in patients who 
develop noticeably increased iris pigmentation, these patients should be examined regularly.

Eyelash Changes

TRAVAA ATVV AN ZTT ® Solution 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

TRAVAA ATVV AN ZTT ® Solution 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 travoprost 
ophthalmic solution. TRARR VAA ATVV ANTT Z® Solution 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 Nr eovascular Glaucoma 

TRARR VAA ATVV ANTT Z® Solution 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 TRAVAA ATVV AN ZTT ® Solution 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. The most common adverse reaction observed 
in controlled clinical studies with TRARR VAA ATVV ATT N® (travoprost ophthalmic solution) 0.004% and
TRARR VAA ATVV ANTT Z® (tr(( avoprost ophthalmic solution) 0.004% was ocular hyperemia which was reported in 30 to
50% of patients. Up to 3% of patients discontinued therapy due to conjunctival hyperemia. Ocular adverse
reactions reported at an incidence of 5 to 10% in these clinical studies included decreased visual acuity, eye
discomfort, foreign body sensation, pain and pruritus. Ocular adverse reactions reported at an incidence of
1 to 4% in clinical studies with TRARR VAA ATVV ATT N® or TRARR VAA ATVV ATT N Z® Solutions included abnormal vision, blepharitis,
blurred vision, cataract, conjunctivitis, corneal staining, dry eye, iris discoloration, keratitis, lid margin
crusting, ocular inflammation, photophobia, subconjunctival hemorrhage and tearing.

Nonocular adverse reactions reported at an incidence of 1 to 5% in these clinical studies were allergy,
angina pectoris, anxiety, arthritis, back pain, bradycardia, bronchitis, chest pain, cold/flu syndrome,
depression, dyspepsia, gastrointestinal disorder, headache, hypercholesterolemia, hypertension,
hypotension, infection, pain, prostate disorder, sinusitis, urinary incontinence and urinary tract infections.

In postmarketing use with prostaglandin analogs, periorbital and lid changes including deepening of the 
eyelid sulcus have been observed.

USE IN SPECIFIC POPULATIONSAA

Pregnancy

Pregnancy Category C
TerTT atogenic effects: TrTT avoprost was teratogenic in rats, at an intravenous (IV) dose up to 
10 mcg/kg/day (250 times the maximal recommended human ocular dose (MRHOD), evidenced by an 
increase in the incidence of skeletal malformations as well as external and visceral malformations, such 
as fused sternebrae, domed head and hydrocephaly. TrTT avoprost was not teratogenic in rats at IV doses up 
to 3 mcg/kg/day (75 times the MRHOD), or in mice at subcutaneous doses up to 1 mcg/kg/day (25 times 
the MRHOD). TrTT avoprost produced an increase in post-implantation losses and a decrease in fetal viability 
in rats at IV doses > 3 mcg/kg/day (75 times the MRHOD) and in mice at subcutaneous doses 
> 0.3 mcg/kg/day (7.5 times the MRHOD).

In the offspring of female rats that received travoprost subcutaneously from Day 7 of pregnancy to lactation Day 
21 at doses of ≥ 0.12 mcg/kg/day (3 times the MRHOD), the incidence of postnatal mortality was increased, and 
neonatal body weight gain was decreased. Neonatal development was also affected, evidenced by delayed eye
opening, pinna detachment and preputial separation, and by decreased motor activitytt .

There are no adequate and well-controlled studies of TRARR VAA ATVV ATT N Z®ZZ (tr(( avoprost ophthalmic solution) 0.004% 
administration in pregnant women. Because animal reproductive studies are not always predictive of 
human response, TRAVAA ATVV AN ZTT ® Solution should be administered during pregnancy only if the potential 
benefit justifies the potential risk to the fetus.

Nursing Mothers

A study in lactating rats demonstrated that radiolabeled travoprost and/or its metabolites were excreted in 
milk. It is not known whether this drug or its metabolites are excreted in human milk. Because many drugs 
are excreted in human milk, caution should be exercised when TRAVAA AVV TAA AN ZTT ® Solution 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 pigmentation 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 and Renal Impairment

TrTT avoprost ophthalmic solution 0.004% has been studied in patients with hepatic impairment and also in 
patients with renal impairment. No clinically relevant changes in hematology, blood chemistry, or urinalysis 
laboratory data were observed in these patients.

NONCLINICAL TOXICOLOGY

Carcinogenesis, Mutagenesis, Impairment of Fertility

TwTT o-year carcinogenicity studies in mice and rats at subcutaneous doses of 10, 30, or 100 mcg/kg/day 
did not show any evidence of carcinogenic potential. However,rr at 100 mcg/kg/day, male rats were only 
treated for 82 weeks, and the maximum tolerated dose (MTD) was not reached in the mouse study. The high 
dose (100 mcg/kg) corresponds to exposure levels over 400 times the human exposure at the maximum
recommended human ocular dose (MRHOD) of 0.04 mcg/kg, based on plasma active drug levels. TrTT avoprost 
was not mutagenic in the Ames test, mouse micronucleus test or rat chromosome aberration assay.
A slight increase in the mutant frequency was observed in one of two mouse lymphoma assays in the 
presence of rat S-9 activation enzymes.

TrTT avoprost did not affect mating or fertility indices in male or female rats at subcutaneous doses up to 
10 mcg/kg/day [250 times the maximum recommended human ocular dose of 0.04 mcg/kg/day on a mcg/kg
basis (MRHOD)]. At AA 10 mcg/kg/day, the mean number of corpora lutea was reduced, and the post-implantation 
losses were increased. These effects were not observed at 3 mcg/kg/day (75 times the MRHOD).

PATIENT COUNSELING INFORMAA ATIONAA

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 TRAVAA ATVV AN ZTT ® (travoprost ophthalmic solution) 0.004%.

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 TRAVAA ATVV AN ZTT ® Solution. 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 
TRAVAA ATVV AN ZTT ® Solution.

Use with Contact Lenses

Contact lenses should be removed prior to instillation of TRAVAA ATVV AN ZTT ® Solution and may be reinserted 
15 minutes following its administration.

Use with Other Ophthalmic Drugs

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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gritty eyes and irritation.7 The most 
common symptom is blurred vision.8 
However, studies show that about 
40% of patients with SND also 
have meibomian gland dysfunction 
(MGD).9,10 Added to that, research 
has linked it to inflammation and 
inflammatory systemic conditions 
such as Crohn’s disease.9,10 

• Anterior blepharitis. Patients 
with Staphylococcal and Demodex 
blepharitis can experience itch-
ing, irritation, dryness and blurred 
vision. 

• Contact lens discomfort. Dis-
comfort associated with contact lens 
wear typically results in symptoms 
of dry eye but dissipates when the 
contact lens is not worn. The cause 
of these dry eye symptoms could 
range from early DED and MGD to 
issues with the contact lens material, 
solution or compliance. 

Other contact lens complications 
such as giant papillary conjunctivitis 
(GPC) can result in DED symptoms 
as well, ranging from decreased 
contact lens wearing time to foreign 
body sensation and irritated eyes.11

• Conjunctivitis. Bacterial, viral 
and allergic conjunctivitis can all 
present with similar patient com-
plaints as DED. For example, stud-
ies show that a large percentage of 
patients with DED have symptoms 
of itching, and patients with allergic 
conjunctivitis complain of dryness.12 
Differentiating conjunctivitis from 
dry eye disease requires an astute 
clinician, as the difference often 
involves a systemic finding such as 
allergic dermatitis or rhinitis, which 
occur in allergic conjunctivitis cases 
but rarely in DED.13 

Recently, a colleague spent a 
day in the Advanced OSD clinic 
to enhance his knowledge of DED 
management. At the end of the day I 
apologized because, of the nine new 
patients that day, only one had a 
diagnosis of DED. He responded by 

saying that learning 
more about these 
other potential 
causes was more 
valuable to his dry 
eye clinic than any-
thing else he could 
have observed.  

DED Testing
One of the only 
ways to determine 
if a patient has a 
condition other 
than DED even 
though symptoms 
point to dry eye dis-
ease is to use advanced testing—such 
as point-of-care diagnostics—skilled 
clinical evaluation and newer testing 
procedures such as meibomian gland 
expression and meibography.14 

Clinicians should also include a 
cover test and binocular function 
testing in their dry eye work-up.15 
Combining tests increases specificity 
and sensitivity for an accurate diag-
nosis. Using only traditional testing 
known to have very low sensitivity 
to dry eye, such as NaFl staining and 
Schirmer tear testing, could further 
mislead the clinician, resulting in 
months of futile therapy for a diag-
nosis that isn’t truly there.1,16-18 ■
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Glaukos, iCare USA, Ocusoft, 
Konan Medical, Optometric Medi-
cal Solutions, Reichert, Shire Phar-
maceuticals, RySurg, Science Based 
Health, SightRisk, TearLab, Tear-
Science, TLC Vision, Topcon and 
Vmax.
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A patient presenting with DED symptoms diagnosed with mild 
Salzmann’s nodular degeneration.
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I send patients out for cataract 
surgery every month and see 

all my own post-ops from day one 
on. Patient after patient comes in not 
only confused about their three drops, 
but angry over the price they had to 
pay for them. Isn’t there a better way? 

“Every surgeon has their own 
eye drop regimen for cataract 

surgery,” says Paul Mitchell, OD, 
of Eye Care of Delaware. Most 
regimens consist of three different 
eye drops: an antibiotic, steroid and 
NSAID. The out-of-pocket costs can 
be as much as $500, depending on 
an individual’s insurance, for sur-
gery in both eyes, says Dr. Mitchell. 
Compliance is an issue, according to 
Dr. Mitchell. Often the three drops 
have different dosing schedules, 
and the pharmacy may switch to a 
generic that changes the dosing yet 
again. The tapering schedule—three 
drops at different rates over three 
weeks—can be daunting and confus-
ing, he says. 

Dropless Surgery
Some surgeons eliminate the pre- 
and post-op drop regimens by inject-
ing a compounded mixture of the 
drugs into the vitreous during sur-
gery, just after intraocular lens (IOL) 
placement, says Dr. Mitchell.  

Two choices exist for the drop-
less procedure: Trimoxi (intravit-
real triamcinolone/moxifloxacin, 
Imprimis), which contains a steroid 
and an antibiotic, and TrimoxiVanc, 
which adds a second antibiotic 
(vancomycin). The cost of Trimoxi, 
which is what most use, is around 
$25. This medication is not covered 

by insurance, nor can patients be 
billed for it. Despite the relatively 
low price per vial, the surgeon or 
surgery center must bear that cost, 
which can add up in a high volume 
practice—a likely reason why more 
surgeons aren’t using it. 

The injection is performed off-
label, since each of its components 
is approved for other uses. “Patients 
sign a separate consent for the injec-
tion. When given the choice between 
drops or dropless, they overwhelm-
ingly choose dropless for conve-
nience and cost,” says Dr. Mitchell. 
“Because the cocktail exists as 
a white suspension, the vitreous 
becomes cloudy; the patient may 
experience hazy vision with float-
ers,” says Dr. Mitchell. They usually 
clear within hours, though patients 
may continue to notice them for a 
few days, he says.

Contraindications 
Glaucoma patients, steroid respond-
ers and patients allergic to any 
component of the injection are not 
good candidates for the dropless 
option, says Dr. Mitchell. Patients 
with small eyes—which can preclude 
injection—also may not be good 
candidates, he says. Further, “some 
surgeons will not do dropless with a 
toric IOL, because after injecting the 
medicine, the red reflex through the 
pupil turns white, making it difficult 
to see the IOL’s axis markings to 
ensure it’s on the correct axis,” says 
Dr. Mitchell. 

The potential side effects include: 
a rise in IOP; blurred or hazy vision 
for several hours, which usually 

clears by the next morning; floaters 
for two to five days; rebound post-
op iritis requiring a rescue steroid 
eye drop, seen days to four weeks 
after surgery.

“Post-op exams are the same, 
regardless of which option—drop or 
dropless—the patients took,” says 
Dr. Mitchell. “At the one-day post 
op visit, I like to look in the inferior 
vitreous with a 90D lens to see how 
much medicine is in the eye. If little 
or no triamcinolone is seen, I start 
the topical steroid that day. If not 
enough medicine gets in the eye, 
then a post-op iritis will ensue.”

Another thing to look for is if 
some of the medicine has migrated 
into the anterior chamber. “If so, 
you may see the white triamcinolone 
on the posterior cornea or in the 
anterior chamber,” he says. Always 
make sure to monitor IOP for the 
first few months after surgery, he 
says. “A steroid response can occur 
in some patients, elevating IOP. This 
can last for three to four months as 
the steroid dissolves.” 

The bottom line: patients save 
time, money and angst—post-op 
visits for the OD are made easier—a 
better experence for all involved. ■   

Turn on, Tune in, Drop Out
Should you abandon the standard post-cataract regimen of topical drops? Injections 
eliminate many problems, but there are a few limitations. Edited by Paul C. Ajamian, OD

Q

A During dropless cataract surgery, a drug 
mixture is injected into the vitreous, just 
after IOL placement.
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The annual East Coast Optometric Glaucoma Symposium (ECOGS) 
brings together preeminent leaders in glaucoma diagnosis 
and treatment to share their clinical knowledge and personal 

experiences with colleagues, along with the latest research and best 
clinical practices. Experts gathered last fall in Bethesda, Md., to 
discuss everything from what damages the optic nerve in glaucoma to 
challenges of diagnosis, critical measurements for risk assessment and 
updates in the treatment algorithm. The following summary of the live 
event offers highlights from selected presentations. We believe eye 
care professionals seeking positive patient outcomes in their clinical 
practices will benefit from this information.  
  – Murray Fingeret, OD, and Robert N. Weinreb, MD, Meeting Co-Chairs
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WHAT DAMAGES THE OPTIC NERVE IN 
GLAUCOMA?
DEREK S. WELSBIE, MD, PhD

Retinal ganglion cell (RGC) death defi nes a class of diseases 
called optic neuropathies, the most prevalent of which is 
glaucoma. The mechanism by which RGCs are injured, and 

subsequently die, in glaucoma is not perfectly understood, but 
research over the last 10 years has offered a great deal of insight.

 
OPTIC NERVE HEAD
It is clear that retinal ganglion cells fi rst sustain injury at the optic 
nerve head and, more specifi cally, at the lamina cribrosa—the 
fenestrated connective tissue through which RGC axons exit the 
eye. RGCs near the center of the retina send axons to opposite 
poles of the optic nerve head (the site of injury), explaining the 
characteristic glaucomatous fi eld defects that often respect the 
horizontal midline. 

Experimentally, this was confi rmed using a primate model in the 
1970s. Harry Quigley and Doug Anderson injected a radioactive 
tracer into the vitreous of primate subjects in order to label RGCs.1

They showed that the tracer became concentrated at the optic 
nerve head, specifi cally at the lamina cribrosa, consistent with the 
idea that this is the initial site of injury. In 2007, Gareth Howell and 
Simon John at the Jackson Labs used an axon labeling technique 
to genetically confi rm the hypothesis that RGCs are fi rst injured at 
the lamina cribrosa, in a mouse model of pigmentary glaucoma.2

CONNECTIVE TISSUE 
Since the optic nerve head and lamina cribrosa are key to the 
pathogenesis of glaucoma, researchers have tried to understand 
exactly how these structures change in response to glaucoma. 
Using non-human primates, Claude Burgoyne and J. Crawford 
Downs have used a technique called 3D histomorphometry to 
carefully measure the position of all substructures in the optic 
nerve head, including the lamina cribrosa, in response to experi-
mental glaucoma.3 With this technique, the optic nerve head block 
is serially sectioned, stained and imaged in order to preserve 3D 
relationships. This work has revealed that the lamina cribrosa bows 
back posteriorly, while the peripheral lamina remodels to similarly 
move the insertion into the sclera posteriorly. These changes are 
partially responsible for the characteristic “cupping” seen in glau-
coma patients.

Remodeling of the lamina in glaucoma might explain another 
feature seen clinically: the presence of disc hemorrhages. The 

capillaries of the optic nerve head, at the level of the lamina, run 
inside the laminar beams (as opposed to between the beams, as 
axons do). It is possible that remodeling of those laminar beams 
might disrupt the vessels, leading to small hemorrhages. OCT 
imaging has shown that areas of the optic disc with more laminar 
movement (and presumably remodeling) highly correlate with the 
development of disc hemorrhages.4,5 

AXONAL INJURY
How the remodeling of the lamina damages the axons of RGCs is 
less certain. Several non-exclusive hypotheses suggest that defor-
mation of the lamina mechanically damages the axons, compro-
mises blood fl ow to the axons, leads to toxic gene expression by 
neighboring cells (e.g., glia) and/or interferes with axonal transport. 
As well, rodent models of glaucoma offer evidence that immune 
cells may play a role.

An emerging idea is that energy supply/demand mismatch 
may be a key feature. The axon makes up nearly 90% of a retinal 
ganglion cell by surface area and about 85% by volume, placing a 
large energy demand on the cell. This is compounded by the fact 
that the energetically effi cient saltatory conduction of action po-
tentials starts distal to the lamina cribrosa. Finally, because capillar-
ies travel within laminar beams, astrocytes charged with nourishing 
RGCs do not have direct access to the capillaries, unlike all other 
regions of the brain. This high demand/low supply, exacerbated 
in the setting of glaucoma, could affect mitochondrial physiol-
ogy. In experimental glaucoma, mitochondria localize (primarily or 
secondarily) to the lamina, and the Marsh-Armstrong laboratory 
showed that the optic nerve head is a key site of mitochondrial 
turnover (called mitophagy).6 

Providing another clue is the fact that one of the few genes 
linked to Mendelian cases of glaucoma—OPTN (i.e., optineurin)—
has been shown to be a key player in the process of mitophagy. A 
number of labs are now trying to understand the role of mitophagy 
in glaucoma pathophysiology.

Dr. Welsbie is assistant professor of ophthalmology at the 
Wilmer Eye Institute at The Johns Hopkins Hospital in Baltimore.
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3. Yang H, Williams G, Downs JC, et al. Posterior (outward) migration of the lamina cribrosa and 
early cupping in monkey experimental glaucoma. Invest Ophthalmol Vis Sci. 2011;9;52(10):7109-21. 
4. Lee KM, Kim TW, Weinreb RN, et al. Anterior lamina cribrosa insertion in primary open-angle 
glaucoma patients and healthy subjects. PLoS One. 2014;9(12):e114935.
5. Lee EJ, Kim TW, Kim M, et al. Recent structural alteration of the peripheral lamina cribrosa near 
the location of disc hemorrhage in glaucoma. Invest Ophthalmol Vis Sci. 2014;55(4):2805-15.
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PSEUDOEXFOLIATION GLAUCOMA
MURRAY FINGERET, OD

Pseudoexfoliation (PXE) glaucoma is a secondary form of the 
disease associated with elevated intraocular pressure (IOP) 
and characterized by the presence of extracellular material 

in the anterior chamber angle, and on the iris and anterior lens 
capsule. PXE syndrome should be suspected if material can been 
seen in the anterior chamber but neither elevated IOP nor signs of 
glaucoma (e.g., optic nerve damage) are present, at least initially. 
In some individuals, over time the accumulated material will lead 
to IOP rise and development of glaucomatous damage. 

PXE glaucoma is the most common cause of glaucoma through-
out the world, and prevalence increases with age. PXE is both an 
ocular and systemic condition. There is a genetic basis and an in-

Scanning electron micrograph of a human lamina cribrosa shows the 
variation in microarchitecture.

0216_ECOGS_final JP.indd   330216_ECOGS_final JP.indd   33 3/7/16   1:41 PM3/7/16   1:41 PM



S e p t e m b e r  2 0 1 3  3 4  R E V I E W  O F  O P T O M E T R YR E V I E W  O F  O P T O M E T R Y   3 4  M a r c h  2 0 1 6

crease in prevalence 
among individuals 
of Scandinavian de-
scent, although the 
etiology is not clear. 
The condition has 
not been shown to 
occur in all races.

DIAGNOSIS
Diagnosis of PXE 
glaucoma is 
based on the 
classic fi nding of 
white deposits of 
exfoliated material 
on the anterior lens surface, pupillary border and in the angle 
structures. A dilated exam is critical to diagnosis. In the absence 
of dilation, it’s easy to overlook the material deposited on the 
lens. Look for a characteristic bull’s-eye-type pattern: accumula-
tions centrally and peripherally with a clear zone in the middle. 
This characteristic fi nding occurs as the ‘windshield wiper’ effect 
of iris movement throughout the day clears pigment.

Patients who have undergone cataract surgery may de-
velop PXE later in life. To avoid missing diagnosis in these 
cases, clinicians should be aware that deposits of exfoliated 
material can be seen on the IOL, but the appearance may be 
more subtle in pseudophakic patients, appearing as more of 
a generalized ‘glaze,’ as the borders of separation are typi-
cally absent. This can lead to IOL dislocation, as the weight 
of the exfoliated material bears on and ruptures the lens 
zonules. 

PRESSURE ELEVATION
Accumulation of the exfoliated material and pigment in the 
trabecular spaces, juxtacanalicular meshwork and beneath 
the inner endothelial lining of Schlemm’s canal leads to ob-
struction of the drainage pathways and a rise in IOP. The PXE 
material is formed by many ocular structures—not just the 
lens—and deposition occurs in other parts of the eye as well.

CANDIDATES FOR THE CONDITION
Individuals with exfoliation and elevated IOP (i.e., PXE syndrome 
with ocular hypertension) are twice as likely to develop PXE glau-
coma. Exfoliation glaucoma is more severe than primary open-
angle glaucoma, and in terms of management, has a far more dif-

fi cult course. Usually, when clinicians observe exfoliation syndrome 
with ocular hypertension (i.e., elevated IOP), they will treat to lower 
intraocular pressure. 

Two-thirds of individuals at the time of presentation have 
exfoliation material in one eye, and about half will develop it in 
the second eye over the next 15 years. A conjunctival biopsy will 
often reveal material in the fellow eye that is nevertheless subclini-
cal: There’s no glaucoma, no elevated IOP and no signs of obvious 
material. Why only one eye is often affected remains a mystery.

Research using genetic mapping, conducted in Iceland and 
published several years ago, found an association with the LOXL1 
gene.1 Retrospective analysis of a large managed care group’s 
database, performed at the University of Michigan, looked at 
geographic and climatic risk factors associated with exfoliation syn-
drome.2 Researchers found the majority of patients with exfoliation 
syndrome were in northern regions of the United States. Similar 
work by Louis Pasquale, MD, of Massachusetts Eye and Ear, found 
that lifelong residents of the middle or southern tiers of the U.S. 
geography were associated with a reduced risk compared with 
northern-tier regions. 

MANAGEMENT
Clinicians should monitor PXE syndrome every six months. If they 
see elevated IOP with signs of PXE material, clinicians should 
heighten vigilance and consider initiating therapy to reduce IOP, 
even if the optic nerve appears healthy. Patients who develop 
glaucomatous optic nerve damage will require close monitoring 
and perhaps a more aggressive approach to management. Medi-
cal therapy alone may be suboptimal because the disease course 
is variable; in short, these patients can get worse quickly. Selective 
laser trabeculoplasty can bring about IOP lowering in these cases, 
but is not a panacea. In sum, PXE glaucoma—in all its forms—re-
quires a more nuanced and nimble approach to management than 
those with primary open-angle glaucoma.

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

1. Thorleifsson G, Magnusson KP, Sulem P, et al. Common sequence variants in the LOXL1 gene 
confer susceptibility to exfoliation glaucoma. Science. 2007;317(5843):1397-400.
2. Stein JD, Pasquale LR, Talwar N, et al. Geographic and climatic factors associated with exfoliation 
syndrome. Arch Ophthalmol. 2011;129(8):1053-60.

WHY IS GLAUCOMA SO EASY, AND YET 
SO HARD, TO DIAGNOSE?
MURRAY FINGERET, OD

Diagnosing glaucoma requires the clinician to make a series 
of decisions. Several focused questions about the diagnos-
tic process will help clinicians make the ultimate decision 

of whether glaucoma is present. They include: which tests to 
perform, what a positive or negative result means and what criteria 
should be used for a positive test. Many would say, for instance, 
IOP greater than 21 or a cup-to-disc ratio greater than 0.6 are 
signifi cant. Are those cutoffs appropriate? If a given test is positive, 
is that conclusive for the disease being present? And if disease is 
present, is it ocular hypertension, primary open-angle glaucoma or 
a secondary form of glaucoma? Is it mild, moderate or severe?

Performing every test can be costly and time-consuming, and 
yet clinicians need to use multiple tests to make the diagnosis. 
A positive test with a high sensitivity is not a guarantee that an 
individual has the suspected condition, particularly when specifi city 

The lens is seen through a dilated pupil in a person 
with pseudoexfoliation glaucoma. The material is 
seen depositing on the lens, forming a bulls-eye 
appearance. 

The pupil frill with exfoliative material is seen in an individual with 
pseudexfoliation glaucoma. Photos: Murray Fingeret, OD  
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is not very high or the condition is rare. Multiple positive tests offer 
more conclusive evidence that disease may be present.

A paper I wrote with Drs. Weinreb, Susanna and Medeiros sev-
eral years ago, “Five Rules to Evaluate the Optic Disc and Retinal 
Nerve Fiber Layer for Glaucoma,” explains the signifi cance of fi ve 
entities that should be evaluated during the clinical exam: (1) disc 
size, (2) rim integrity, (3) nerve fi ber layer, (4) parapapillary atrophy 
and (5) disc hemorrhages.1 

Clearly, disc hemorrhages are signifi cant. Though they may not 
be pathognomonic for the disease, when you see a hemorrhage—
especially in the presence of other risk factors such as elevated 
IOP—it may indicate that the patient is in the process of convert-
ing from ocular hypertension to active glaucoma, or getting worse, 
if glaucoma is present.

Similarly, retinal nerve fi ber layer dropout may not necessarily 
indicate glaucoma if seen in isolation; when paired with one or 
more other clinical signs, however, the clinician should suspect 
glaucoma. 

Parapapillary atrophy is a weaker signal 
of disease, as this is present in many healthy 
individuals. Though it tends to remain stable 
in unaffected patients, the appearance of 
parapapillary atrophy can undergo change in 
someone who may be developing glaucoma. 
This highlights the need for vigilance in 
monitoring glaucoma suspects for change as 
a means of understanding their risk profi le.

MIXED SIGNALS
Detecting subtle damage is often diffi cult, 
such as recognizing pathologic changes 
in a small optic disc or when retinal nerve 
fi ber layer loss is present but the nerve looks 
healthy. Very often, clinicians are presented 
with overlap between normal and abnormal 
fi ndings that they must differentiate and 
interpret.

Overreliance on technology can lead to 
misdiagnosis, or at least clinical confusion. 

When looking at OCT scans, 
for instance, some doctors 
rely too heavily on the red/
yellow/green color coding 
generated by the norma-
tive database. In particular, 
quadrant and sector maps 
may be misleading be-
cause they produce area 
averages, so small loss may 
be overlooked. Instead, 
practitioners must look criti-
cally at the scans themselves. 
And retinal cameras, though 
valuable for documentation 
and serial analysis of change, 
can produce spurious results 
if, for instance, the light fl ash 
“bleaches out” colors and 
anatomical details. Several 
new retinal cameras take 
more nuanced images and 
can highlight retinal nerve 
fi ber loss if present. 

Once clinicians have a clear understanding of the structural data, 
they must correlate those fi ndings with the functional vision assess-
ment of automated perimetry. 

VISUAL FIELD DEFECTS
Although perimetry has been a mainstay of glaucoma care for 
decades, doctors can be susceptible to patient resistance—and 
will perform visual fi eld testing only intermittently. However, best 
practices dictate that clinicians do fi elds on at least a yearly basis 
for individuals with glaucoma.

That said, visual fi eld testing is fraught with shortcomings. Early 
in the course of glaucoma, fi eld defects may not be present. Also, 
artifacts can occur due to eyelid droop or trial lens defects that 
make recognizing genuine fi eld loss diffi cult. Finally, patient inex-
perience with the test can generate misleading results.

Establish that at least two points are fl agged, clustered in one 
hemifi eld, with one of the points at the p<0.5 level. Compare 

The optic nerve and retinal nerve fi ber layer is seen in a person with primary open angle glaucoma. The disc size is 
average; the ISNT rule is not obeyed in the left eye. Retinal nerve fi ber layer loss is seen at 1, 4 and 7 o’clock in the left 
eye with zone beta parapapillary atrophy temporal also in the left eye. Photos/Images: Murray Fingeret, OD

The 24-2 SITA Standard visual fi elds are seen for the patient in above photos with a superior arcuate 
scotoma noted OS. Several points are fl agged superiorly in the OD that may be representative of an 
early defect, but repeat testing would be indicated.
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the fi elds to the optic nerve photos and OCT fi ndings to look for 
correspondence; also compare one eye to the fellow eye. Be alert 
for false positives: When clinicians see more points on the pattern 
deviation than the total deviation, they should suspect a “trigger- 
happy” patient due to the high number of false positives.

CONCLUSION
Remember that no single test or clinical fi nding is likely to be 
defi nitive, so clinicians must consider both structural and functional 
tests in their professional judgment. What’s surprising is how often 
the results don’t correlate. And that’s what makes diagnosing 
glaucoma such an art. 

While none of the diagnostic devices are perfect, when used to-
gether along with the patient’s risk profi le, including IOP, the status 
will come into focus. If the imaging test is positive but everything 
else is negative, repeat the test, look at the other fi ndings and 
question the diagnosis; none of these tests has a perfect sensitivity 
and specifi city. And not every case is a classic presentation. 

1. Fingeret M, Medeiros FA, Susanna R, et al. Five rules to evaluate the optic disc and retinal nerve 
fi ber layer for glaucoma. Optometry. 2005;76(11);661-8.

WHAT HYSTERESIS TEACHES CLINICIANS: 
BE FLEXIBLE
LEO SEMES, OD

Because so much of glaucoma management hinges on 
intraocular pressure readings—fi guring heavily in diagnosis 
as the only modifi able risk factor that responds to medical or 

surgical intervention—clinicians need to be aware of tonometry’s 
potential shortcomings. However, the procedure has evolved 
greatly over its long history, providing greater clarity.

In recent years, clinicians have come to consider IOP fi ndings 
in the context of corneal hysteresis, a biomechanical property 
relating to the eye’s ability to absorb and respond to pressure. It’s 
important to recognize, though, that central corneal thickness as 
a measure of stiffness is not the same as, or equivalent to, corneal 
hysteresis. Neither is scleral rigidity.

The FDA-cleared Ocular Response Analyzer (Reichert Tech-
nologies)—the only instrument capable of producing a hysteresis 
value—uses a puff of air and two detectors to measure not only 
intraocular pressure, but also the rebound of the cornea to ap-
planation. The cornea’s reaction to that air puff determines its 
hysteresis value, refl ecting the globe’s ability to dissipate energy. 
Good analogies are the shock absorbers in your car or a memory 
foam mattress. A similar device, the Corvis ST (Oculus), records a 
measurement known as the dynamic corneal response.

Both devices quantify the deformation of the cornea in 
response to applanation by air, which gives clinicians the ability 
to understand the viscoelastic properties of the cornea. In terms 
of the biomechanics of the eye and how stress-and-strain forces 
might relate to glaucoma, it provides an additional risk factor, a 
novel data point for patients developing glaucoma and potentially 
one more explanation for risk of progression. 

MEASUREMENT
The corneal hysteresis measurement is a refl ection of how the cor-
nea specifi cally, and the globe as an extension of it, absorbs and 
dissipates energy. The Ocular Response Analyzer will also provide 
a Goldmann-equivalent intraocular pressure (IOPg) and cornea-
compensated intraocular pressure (IOPcc) values.

The readout shows two peaks: deformation in response to ap-
planation and rebound. Think about what happens to a golf ball 
as it is compressed against the clubface and the ball’s subsequent 
rebound; hysteresis is the difference between those two measure-
ments. That hysteresis reading varies among patients, and there 
can also be asymmetry between the eyes. 

Just as with any instrument, it’s important to look at the wave-
form score—an index of the reliability of the measurement. There 
are those measurements with regard to intraocular pressure—the 
Goldmann equivalent and the corneal-compensated value—but 
the key value here is corneal hysteresis. Lower values of hysteresis 
appear to indicate a greater risk for glaucomatous damage as well 
as progression. Although clinicians should always be leery of over-
reliance on cutoffs, a hysteresis value below 10mm Hg is some-
thing that would raise the level of suspicion.

RESEARCH FINDINGS
A study was published in 2006 based on measurement of a 
number of parameters (Goldmann tonometry, Ocular Response 
Analyzer tonometry, central corneal thickness, axial length mea-
surements) and their relationship to corneal hysteresis.1 Lower 
corneal hysteresis was very strongly associated with progression of 
glaucoma, as measured by visual fi eld and central corneal thick-
ness, baseline pressure and years with glaucoma, but the strongest 
association was corneal hysteresis. 

Another study looked at patients with normal-tension glauco-
ma.2 We have long been aware of the relationship of a thin central 
cornea to a greater degree of glaucomatous damage and a much 
higher likelihood of conversion from ocular hypertension to glau-
coma (in concordance with RNFL parameters). Between these, the 
strongest association, again, was a low value for corneal hysteresis.

An evaluation of visual fi elds in asymmetric glaucoma among a 
relatively small patient sample found an average corneal hysteresis 
value at 8.2, notably below that keystone value of 10mm Hg.3 

Again, a very strong association—stronger than other parameters 
measured for asymmetry—was present in glaucoma progression.

Finally, in a retrospective study that looked for an indicator 
of progression, researchers evaluated subjects within their age 
cohort on parameters such as central corneal thickness, intraocular 
pressure and progression of visual fi elds.4 Again, using that cutoff 
point of 10mm Hg for corneal hysteresis, outcomes for patients 
with values below that showed a signifi cantly greater likelihood 
of progression than outcomes in patients who had values above 
10mm Hg.

Schematic of corneal applanation and rebound curves indicating corneal 
hysteresis as the difference between the two applanation pressures as 
measured by the Ocular Response Analyzer. Note the response time (x-axis) 
and pressure rise and fall (y-axis). Image: Dave Taylor (Ametek). 
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Thinking about the spectrum of glaucoma risk and glaucoma-
tous damage, it’s clear there are pressure-independent factors, and 
corneal hysteresis may enable a better explanation of their role in 
the pathophysiology of the disease. This additional measure helps 
refi ne our ability to diagnose and manage glaucoma. 

When presented with a confounding case, it could be illuminat-
ing to ask, “What’s the corneal hysteresis value? What does it tell 
us about the patient’s risk? What does that indicate for further test-
ing and how we manage the patient?” The answers may pave the 
way for a more nuanced understanding of intraocular pressure and 
the ocular biomechanics at work in glaucoma.

REIMBURSEMENT 
Hysteresis measurement is now a reimbursable procedure rec-
ognized by CMS with CPT code 92145. It relates specifi cally to 
corneal hysteresis determination by air impulse stimulation. The 
indication here is also important: for the diagnosis and monitoring 
of glaucoma. 

Dr. Semes is a professor at the University of Alabama at Birming-
ham School of Optometry.
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MANAGEMENT OF OCULAR 
HYPERTENSION
MICHAEL CHAGLASIAN, OD

It’s nearly impossible to discuss glaucoma without also consider-
ing ocular hypertension, a closely related condition that is often 
quite confusing, and for which it is diffi cult to elucidate the cor-

rect management approach. 
The defi nition the Ocular Hypertension Treatment Study Group 

uses is a patient with an intraocular pressure greater than 21mm 
Hg in one or both eyes as measured by applanation tonometry 
on two or more occasions.1 Signifi cantly, these patients will have 
an absence of glaucomatous defects on visual fi eld testing (as de-
termined by threshold perimetry) and a normal appearance of the 
optic disc and nerve fi ber layer. To rule out secondary mechanisms 
and other causes of elevated intraocular pressure, gonioscopy 
is always performed, even if the angles look open on your Van 
Herick’s lamp examination. Performing gonioscopy is critical to 
identify the amount of pigment in the trabecular meshwork and 
any other abnormalities in the angle. Clinicians often avoid it, but 
learning how to use a 4-mirror gonio prism is critical.

RISK ASSESSMENT
Knowing that many patients with ocular hypertension will never 
go on to develop disease, clinicians don’t begin treatment without 
further evidence that it is warranted. The best approach is to do a 
risk assessment that starts with a review of the patient’s ocular and 
systemic history, followed by a careful optic nerve head examina-
tion, visual fi eld testing, tonometry and IOP reading, some form of 
OCT testing and a pachymetry measurement. 

Age is a risk factor, particularly after 60, but it doesn’t mean clini-
cians should ignore patients in their 40s and 50s with elevated eye 
pressure or with a strong family history. 

While these trends or statistical pieces of information can be 
helpful, they may not necessarily apply to each patient. However, 
family history is critical, as fi rst-degree relatives with glaucoma 
confer a much stronger risk for developing glaucoma. Other risk 
factors include elevated IOP, low perfusion pressure, very low 
hypotension or nocturnal IOP dipping. 

OHTS STUDY AND RISK CALCULATOR
The Ocular Hypertension Treatment Study (OHTS), published in 
2002, evaluated the safety and effi cacy of topical ocular hyperten-
sive medication in delaying or preventing open-angle glaucoma in 
patients with high IOP.1 The study identifi ed the baseline demo-
graphic and clinical factors that predict development of glaucoma. 
Researchers followed approximately 1,600 subjects with a goal of 
lowering eye pressure to 20%. They monitored and did visual fi eld 
testing frequently until a patient was identifi ed with a reproducible 
abnormality consistent with glaucoma. Results showed that, at the 
60-month mark, treatment reduced risk of developing glaucoma 
by about 50%—from 9.5% to 4.4%.1 

The study reaffi rmed the risk factors as well as vertical cup-
to-disc ratio and pattern standard deviation—a value from the 
Humphrey Field Analyzer—and identifi ed central cornea thickness. 
When incorporating pachymetry as a standard, researchers found 
that individuals with corneal thickness of less than 555µm and high 
IOP had a 36% risk of going on to develop glaucoma compared 
with those with low pressure and thick corneas, or even high pres-
sure and thick corneas; and only a 6% risk of developing glaucoma 
over a fi ve-year time period.2 It’s important to remember that risk 
for the patient can change over their lifetime. 

The OHTS Group and others used data from the Ocular Hyper-
tension Treatment Study to create an online risk calculator.3 The 
simple, fl owchart/data-entry method has very strong predictive 
and validated ability to help clinicians identify patients who may 
develop glaucoma.4 

The OHTS Risk Calculator has been validated to estimate the risk of 
developing glaucoma over a fi ve-year period for individuals with ocular 
hypertension.4 A free version is available at http://ohts.wustl.edu/risk/. An 
iPhone version is also available for download. The example here shows 
a 16.9% risk, which is considered moderately high and is suggestive for 
initiating treatment.

The following example estimates the 5-year risk of developing 
POAG using the continuous method:
• 55 year-old

• Whose IOPs are right eye: 22 , 23, 21 and left eye: 28, 24 , 26

• Whose CCTs are right eye: 530, 536, 530 and left eye: 550, 545, 549

• Whose VCDs are right eye: 0.40 and left eye: 0.40

• Whose PSDs (Humphrey) are right eye: 1.8, 2.6 and left eye: 2.2, 2.2
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TREATMENT
Generally, if the risk is less than 5% for the next fi ve years, treat-
ment is not necessary unless other signifi cant risk factors are pres-
ent; observation is often recommended. When the risk is between 
5% and 15%, clinicians should consider treatment. If the percent-
age calculation is over 15%, consensus experts would suggest that 
treatment is warranted, although not necessarily on the initial fi rst 
visit, as repeat testing and confi rmation of elevated IOPs should 
be taken into consideration. The risk calculator does not include 
every risk factor for glaucoma, so clinicians should remember to 
include any extra risk factors they have identifi ed.

Dr. Chaglasian is an associate professor at ICO and chief of staff 
at the Illinois Eye Institute. He is also a founding member and trea-
surer of the Optometric Glaucoma Society.
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AN UPDATED TREATMENT ALGORITHM
LEO SEMES, OD

Because the greatest risk factor for developing glaucoma, and 
converting from ocular hypertension to glaucoma, is elevated 
intraocular pressure (IOP), lowering IOP is currently the only 

management strategy for glaucoma or ocular hypertension. 

IOP INFLUENCES
With so many possible infl uences on IOP, any single measurement 
is perhaps meaningless. Added to that, poor sampling hampers 
our ability to properly track changes in IOP. For instance, more 
than 7.7 million seconds elapse over a three-month period be-
tween a patient’s quarterly follow up, while the Goldmann tonom-
etry IOP sampling is only over the course of several seconds; that’s 
really poor sampling, and clinicians would benefi t from something 
better. 

 One possible solution may be devices such as Eyemate (Im-
plandata Ophthalmic Products GmbH), which can be implanted 

during cataract surgery and may be able to provide continuous 
IOP monitoring in phakic patients in the future.1 Unfortunately, 
comparing the device with Goldmann tonometry is incongruous. 
So, although continuous IOP monitoring looks promising, it may 
prove unrealistic. 

REFERENCE POINTS
It’s critical to establish a baseline using several measurements 
versus only the Tmax (maximum IOP). Clinicians should take three 
baseline IOP measurements as a minimum, and as many as fi ve, 
prior to consider initiating IOP-lowering therapy.

Clinicians should then consider the target intraocular pres-
sure—the pressure at which the patient no longer shows progres-
sion. As a dynamic concept, IOP needs continuous reevaluation to 
document any trends, and to monitor whether or not a patient is 
compliant with treatment. 

Clinicians can also evaluate the rate of progression with visual 
fi elds. Rapid progressors are at the highest risk for sight or vision 
loss, and would likely be the best candidates for aggressive moni-
toring. 

SINGLE AGENT VS. COMBINATION THERAPY
When it comes to advanced therapy, prostaglandin analogs are 
considered the fi rst-line choice for topical IOP reduction. For pa-
tients who fail on prostaglandin analogs for one reason or another, 
clinicians can consider using a different prostaglandin analog, 
switching to a different class of medication, or discussing surgi-
cal options for noncompliant patients. They should also consider 
other barriers to topical medication. 

Should the clinician choose to use a single adjunctive agent, 
consensus guidelines suggest a topical carbonic anhydrase 
inhibitor. Other options may include the use of multiple drops and 
fi xed combination drops. Clinicians should carefully evaluate the 
benefi ts and risks before deciding on the best treatment plan for 
each patient. 

Using a combination drop as adjunctive to a prostaglandin ana-
log when advancing therapy is often considered maximum medi-
cal therapy. Clinicians must also take into consideration whether 
or not to use a combination drop that has a beta-blocker. Beta-
blockers may be contraindicated in patients with heart disease, 
high blood pressure, diabetes and high cholesterol. For many 
people, a combination drop without a beta-blocker that combines 
brimonidine and brinzolamide may work well. 

GENERICS
To be FDA approved, ophthalmic generics must contain the same 
active ingredients as their brand name predecessors. For example, 
Xalatan (latanoprost 0.005%, Pfi zer) is 99.995% something other 
than the active ingredient of latanoprost. These inactive ingredi-
ents may infl uence many aspects of the generic drug’s effi cacy, 
including bioavailability, penetration, buffers, preservatives, tonic-
ity, drop size, bottle composition and pH. Some generics may not 
provide equivalent bioavailability, and clinicians must take this into 
account in terms of their management algorithm.

Cost is another signifi cant factor related to generics. Pharmacies 
can often manipulate the average wholesale price (AWP) so that a 
generic may be more expensive to the consumer than a branded 
product. Whether the patient has pharmacy coverage, is on 
Medicare—specifi cally Medicare Part D—or is a private payer also 
adds a layer of complication when prescribing. Clinicians should 
also consider manufacturers’ plans that allow a lowered cost for 
patients, other classes of drugs or modifying the patient’s dosing 
per day to help alleviate any cost-related compliance issues.

Image: Leo Semes, OD

CONSIDERATIONS SURROUNDING INTRAOCULAR PRESSURE

• Elevated IOP is the greatest risk factor for developing 
 glaucomatous damage
• Lowering IOP is the only means currently of managing 
 glaucoma
• Topical drops to lower IOP are the prefered initial 
 means to “treat” glaucoma

Issues in measuring IOP:
• How is baseline IOP established?
• What are the infl uences on an IOP measurement?
• What is the “sampling rate” of IOP?
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PATIENT MEDICATION ADHERENCE
Generic latanoprost is a fairly recent development that had a 
surprising impact on patient adherence. Although the generic pro-
vides a lower-cost option, a recent study found that a considerable 
number of patients discontinued glaucoma drug use altogether 
when generic latanoprost became available.2 Such behavior high-
lights the need for ongoing patient education on the importance 
of the medication and adhering to the recommended regimen.

1. Eyemate. Available at: http://my-eyemate.com/en/ (last accessed November 4, 2015).
2. Stein JD, Shekhawat N, Talwar N, et al. Impact of the introduction of generic latanoprost on 

glaucoma medication adherence. Ophthalmology. 2015;122(4):738-47.

AN UPDATE ON GLAUCOMA SURGERY                          
MICHAEL CHAGLASIAN, OD

 

It is important to stay up to date on ongoing advancements 
in glaucoma surgery to ensure proper patient education and 
referral. Here are some of the incisional glaucoma procedures 

available and where they stand in today’s surgical management 
landscape.

TRADITIONAL PROCEDURES
A trabeculectomy with an anti-metabolite-like mitomycin-C 
remains a gold standard for many glaucoma surgeons and a pre-
ferred surgical procedure for patients with moderate to advanced 
or advancing disease. The outcomes can be quite excellent and 
long-lasting, with a signifi cant reduction of topical medications 
for the patient. The procedure still requires bleb management 
because the fi ltration bleb is critical. However, researchers 
continue to search for another glaucoma drainage device or 
new stent implants due to the long-term complications from 
fi ltration blebs and leaking blebs from anti-metabolites. 

The Trabectome, approved more than 10 years ago, uses 
an electrocautery device to remove a portion of the trabecular 
meshwork over the anterior chamber angle to have aque-
ous gain and easier access to the Schlemm’s canal, and thus 
easier outfl ow. Some glaucoma surgeons prefer to use this in 
certain patients who are having cataract procedures in early 
glaucoma.

For patients with advanced or end-stage disease and com-
plicated secondary glaucomas, drainage devices such as the 
Baerveldt implant (Abbott Medical Optics) or Ahmed glauco-
ma valve (New World Medical) can be placed underneath the 
conjunctiva, on top of the sclera and back around the equator, 
with a long silicone tube inserted into the anterior chamber. 

The Express shunt (Alcon) is a stainless-steel shunt implant-
ed into the anterior chamber angle. This is still a bleb-forming 
procedure, although a surgical iridectomy is not performed as is 
done with a traditional trabeculectomy. It is a relatively easy pro-
cedure, and has been adopted by many non-glaucoma surgeons 
and comprehensive ophthalmologists. 

MIGS
Several minimally invasive glaucoma surgery (MIGS) options 
have been FDA approved, and a host of other surgical treatment 
options and devices are under clinical investigation awaiting 
approval pending submission to the FDA. The iStent Trabecu-
lar Micro-Bypass (Glaukos)—cleared by the FDA in 2012—is a 
small stent implanted through the trabecular meshwork and into 
Schlemm’s canal. The key to success with this procedure is getting 
the aqueous through the trabecular meshwork and Schlemm’s 

canal and then into the collector channels draining out of the eye. 
The iStent provides modest IOP reduction, with 1mm to 3mm 
additional IOP reduction in addition to the cataract procedure with 
which it is always performed.1 Clinicians in the United States are 
only allowed to implant one of these iStents per eye.

Although years away from identifying outcomes and benefi ts, 
Glaukos is investigating the iStent inject to put into the anterior 
chamber angle and through the meshwork into Schlemm’s canal. 
This inject device goes straight through, avoiding the angling the 
surgeon must do with the iStent Trabecular. Glaukos is also work-
ing on a supraciliary device called the iStent supra, designed to 
get into the aqueous humor, perhaps into another location in the 
supraciliary space, for better benefi t of IOP reduction without bleb 
formation and lower complications. 

The CyPass Micro-Stent (Transcend Medical) is a supraciliary 
procedure implanted across the anterior chamber angle directing 
aqueous humor into the supraciliary space. It is typically com-
bined with a cataract procedure. Preliminary research indicates 
outcomes are somewhat favorable, as in the case of one recent 
publication that documents 65 subjects with the CyPass in cata-
ract removal.2 

The Hydrus (Ivantis) intracanalicular stent is used to expand 
and open up the approach into Schlemm’s canal via the trabecu-
lar meshwork. It is a microinvasive, non-bleb-forming procedure 
easily done in conjunction with phacoemulsifi cation and cataract 
extraction. One benefi t of this procedure is completing two pro-
cedures at once and reducing medication burden on patients. 

The Xen Gel Stent (Allergan) is a gelatin material injected and 
delivered across the anterior chamber angle to direct aque-
ous humor outfl ow into the subconjunctival space, similar to a 
bleb-forming procedure. Outcomes in Europe have been quite 
favorable.3,4,5 

1. Le K, Saheb H. iStent trabecular micro-bypass stent for open-angle glaucoma. Clin Ophthalmol. 
2014;8:1937-45. 
2. Craven R, García-Feijoó J, Rau M, et al. Safety and effi cacy of stand-alone CyPass Micro-Stent im-
plantation in patients refractory to topical glaucoma therapy: 1 year results. Paper presented at the 
Association for Research in Vision and Ophthalmology Annual Meeting, May 4-8, 2014; Orlando, FL. 
3. Reitsamer R. Early results of a minimally-invasive, ab-interno gelatin stent in combination with 
a preoperative mitomycin C injection for the treatment of glaucoma. Poster session presented at 
XXXII Congress of the ESCRS, September 13-17, 2014; London. 
4. Rekas M, Lewczuk K, Jabłonska J, et al. Two year follow-up data with a soft and permanent, 
minimally-invasive ab-interno subconjunctival implant in open-angle glaucoma subjects. Poster ses-
sion presented at XXXII Congress of the ESCRS, September 13-17, 2014; London. 
5. Kersten-Gomez I, Dick H. First results of the innovative minimal-invasive glaucoma surgery 
technique: the AqueSys Aquecentesis procedure. Poster session presented at XXX Congress of the 
ESCRS, October 8-12, 2012; Milan.

GLAUCOMA THERAPY UPDATE                                 
MURRAY FINGERET, OD

A series of drug classes from the alpha agonists to the beta 
adrenergic antagonists, prostaglandin analogs and para-
pathomimetics are used to treat individuals with glaucoma.

Although there have been recent changes in the glaucoma 
drug landscape, many new drugs are reformulations of already 
approved medications, and some are fi xed-dose combinations. 
Additionally, older drugs are in new places. For example, Akorn 
purchased the Merck line of drugs: Cosopt preservative free and 
Zioptan, a prostaglandin. Several other generics have come out 
recently, and one waiting for approval is a preservative-free version 
of latanoprost (Sun Pharma). Approved generic versions of travo-
prost and bimatoprost 0.03% are now available. Allergan shifted 
from the 0.03% to the 0.01% concentration several years ago, and 
0.01% is prescribed as Lumigan. 
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To obtain two hours of continuing education credit, 
complete the exam by recording the best answer 
to each self-assessment question online at: 

http://www.reviewofoptometry.com/continuing_education/. 
Or, mail the Examination Answer Sheet on the next page 
to: Optometric CE, P.O. Box 488, Canal Street Station, 
New York, NY 10013. A minimum score of 70% is 
required to obtain a certification of completion. There is no 
fee for this course.

1. In which part of the eye/orbit is the retinal 

ganglion cell first damaged in glaucoma? 

a. Macula
b. Lamina cribrosa
c. Retinal nerve fiber layer
d. Retrobulbar optic nerve

2. The axon makes up nearly what percent of a 

retinal ganglion cell by surface area?

a. 5%
b. 25%
c. 50%
d. 90%

3. Which gene has been implicated in controlling 

mitochondrial turnover and some rare cases of 

glaucoma?

a. MYOC 
b. CYP1B1
c. OPTN
d. LOXL1

4. The following is true about pseudoexfoliation 

(PXE) glaucoma:

a. It is a secondary form of glaucoma 

b. It is associated with elevated IOP 
c. It is characterized by presence of extracellular mate-
rial in the anterior chamber angle, and on the iris and 
anterior lens capsule
d. All of the above

5. A PXE diagnosis may be missed because:

a. The clinician does not dilate the eye
b. The clinician misses the exfoliated material deposits 
on the anterior lens capsule
c. In a pseudophakic individual, the exfoliated mate-
rial appears as a glaze without borders of separation 
between the clear zone and zone of the material
d. All of the above

6. Exfoliation glaucoma is considered more severe 

than primary open-angle glaucoma due to which 

factor?

a. Lack of clinician understanding
b. Management
c. Slow progression
d. Lack of treatment options

7. Evidence has shown that many people who have 

exfoliation have which gene?

a. OPN1MW
b. MTND1
c. ELOVL4
d. LOXL1

8. In “Five Rules to Evaluate the Optic Disc and Nerve 

Fiber Layer for Glaucoma” what is the first entity to be 

evaluated during the clinical exam?

a. Disc size
b. Nerve fiber layer

c. Rim
d. Parapapillary atrophy

9. What strategy can be used to analyze for optic 

nerve damage?

a. Establish that at least two points are flagged, clustered 
in one hemifield, with one of the points at the p<0.5 level
b. Compare the visual fields to the optic nerve photos 
and OCT RNFL scan findings to look for correspondence
c. Compare one eye to the fellow eye
d. All of the above

10. What makes diagnosing glaucoma an art?

a. No single test or clinical finding is likely to be definitive
b. Clinicians must consider both structural and functional 
tests
c. Often, test results don’t correlate
d. All of the above

11. What is true about corneal hysteresis?

a. It is a biomechanical property relating to the eye’s abil-
ity to absorb and respond to pressure
b. It is equivalent central corneal thickness
c. It is equivalent to scleral rigidity
d. Goldmann tonometry accounts for it in IOP findings

12. What is the strongest predictor of glaucomatous 

damage and progression?

a. High corneal hysteresis
b. Low corneal hysteresis
c. Thin central cornea
d. Thick central cornea

13. The CMS CPT code for corneal hysteresis is:

a. 92145

CE TEST FOR EAST COAST OPTOMETRIC GLAUCOMA SYMPOSIUM 2015

ON THE HORIZON
Several new drugs are in the pipeline. Bausch + Lomb is working 
on a latanoprost-butanediol mononitrate medication. It appears 
to reduce IOP by working on both uveoscleral and trabecular 
meshwork outfl ow. A randomized, controlled comparison of 
latanoprost bunod and latanoprost in the treatment of ocular 
hypertension showed the study drug lowered IOP approximate-
ly 9mm.1 The drug is with the FDA, waiting for approval.2 

Another class of drugs is Rho kinase (ROCK) inhibitors. 
Aerie Pharmaceuticals’ Rhopressa, in clinical trials, lowers 
IOP by enhancing outfl ow through the trabecular meshwork 
and inhibiting aqueous production with the norepinephrine 
transport inhibitor. Research shows the drug was less effective 
than latanoprost by approximately 1mm in patients with IOP 
between 22 and 35. The major safety side effect was ocular 
hyperemia. However, the company was allowed to reanalyze 
its study results, and found that, for individuals whose pres-
sures are 21 and below, the drug had a far better IOP-reducing 
response than for patients whose pressures were higher.3 

Another drug around the corner is Roclatan (Aerie Pharma-
ceuticals), which includes the Rhopressa molecule in addition 
to latanoprost.4 Aerie has started Phase III trials with this drug, 
which should be available in the next 18 months.

OTHER STRATEGIES
A host of companies are looking to new delivery systems. 
Drug-eluting punctal plugs, in clinical trials for years, pose the 
problem of keeping the plug in place and getting the drug 
to work for 30 days or more. Newer, modifi ed punctal plugs 
will soon be available, such as the Mati system for sustained 
delivery. Ocular Therapeutics has been working on a travoprost 
punctal plug as well. Allergan has been working on Bimatoprost 
Sustained Release, which would last for four to six months.

1. Bausch + Lomb. (2014). Bausch + Lomb and Nicox’s Glaucoma Candidate VESNEO® 
(latanoprostene bunod) Meets Primary Endpoint in Phase 3 Studies. [Press release]. Retrieved 
from http://www.prnewswire.com/news-releases/bausch--lomb-and-nicoxs-glaucoma-candi-
date-vesneo-latanoprostene-bunod-meets-primary-endpoint-in-phase-3-studies-277033241.
html 
2. Bausch + Lomb. (2015). Bausch + Lomb and Nicox Announce FDA Acceptance of New 
Drug Application for Novel Glaucoma Candidate VESNEO™ (latanoprostene bunod). [Press 
release]. Retrieved from http://ir.valeant.com/investor-relations/news-releases/news-release-
details/2015/Bausch--Lomb-and-Nicox-Announce-FDA-Acceptance-of-New-Drug-Applica-
tion-for-Novel-Glaucoma-Candidate-VESNEO-latanoprostene-bunod/default.aspx
3. Aerie Pharmaceuticals. (2015). Aerie Pharmaceuticals Reports Positive Rhopressa™ Phase 3 
Effi cacy Results. [Press release]. Retrieved from http://investors.aeriepharma.com/releasede-
tail.cfm?releaseid=931967 
4. Bacharach J, Dubiner HB, Levy B, et al. Double-masked, randomized, dose-response study 
of AR-13324 versus latanoprost in patients with elevated intraocular pressure. Ophthalmol-
ogy. 2015;122(2):302-7.

This enduring activity may contain discussion of published and/or investigational uses of agents and/or devices that are not indicated by the FDA. Off-label use of a medication or a biological is defi ned as use for an 
indication, or in a manner for which FDA approval has not yet been obtained and which is therefore not included on the FDA-approved label or product packaging. Please refer to the offi cial prescribing informa-
tion for each product for discussion of approved indications, contraindications and warnings. Practitioners should critically assess the information herein and are encouraged to consult appropriate resources for any 
product or device mentioned in this program.

The educational content of this activity has been peer reviewed and validated to ensure that it is a fair and balanced representation of the topic based on the best available evidence.
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b. 92140
c. 92136
d. 92083

14. The Ocular Hypertension Treatment Study 

Group’s definition of ocular hypertension is:

a. A patient with an IOP greater than 18mm Hg in one 
or both eyes as measured by applanation tonometry on 
at least one occasion
b. A patient with an IOP greater than 18mm Hg in one 
or both eyes as measured by applanation tonometry on 
two or more occasions
c. A patient with an IOP greater than 21mm Hg in one 
or both eyes as measured by applanation tonometry on 
at least one occasion
d. A patient with an IOP greater than 21mm Hg in one 
or both eyes as measured by applanation tonometry on 
two or more occasions

15. The following is true about gonioscopy: 

a. It is used to identify the amount of pigment in the 
trabecular meshwork
b. It is always performed to rule out secondary mecha-
nisms and other causes of elevated IOP
c. It is used even if angles look open on the Van Herick’s 
lamp exam
d. All the above

16. At what risk percentage do consensus experts 

suggest that treatment is warranted?

a. Less than 5% for the upcoming five years
b. Between 5% and 10% for the upcoming five years
c. Between 5% and 15% for the upcoming five years
d. Over 15% for the upcoming five years

17. What is one of the major drawbacks of tradi-

tional trabeculectomy?

a. Bleb management
b. The procedure is very new so there is a learning 
curve with surgeons
c. It isn’t covered by insurance
d. It requires a significant increase of topical medica-
tions post-surgery

18. Which MIGS device was FDA-approved as of 

2012?

a. CyPass Micro-Stent (Transcend Medical)
b. Hydrus (Ivantis)
c. iStent (Glaukos)
d. Xen Gel Stent (AqueSys)

19. Which of these is not a class of glaucoma 

drugs?

a. Alpha agonists 
b. Beta adrenergic antagonists
c. Prostaglandin analogs
d. Vasodilators

20. Which of these is a new class of glaucoma drugs?

a. Rho kinase (ROCK) inhibitors
b. Angiotensin-converting enzyme (ACE) inhibitors 
c. Alkylating agents
d. Erythropoiesis-stimulating agents (ESAs)
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Coding   Connection

One of the most significant 
shifts in diagnostic skills 
and techniques—this issue’s 

focus—is the fact that many of the 
diagnostic skills we employ today 
depend on not just clinical tech-
niques, but on technology. 

Most ophthalmic technology 
developed within the last decade is 
used for special ophthalmic testing; 
subsequently, the CPT established a 
proper definition and foundation for 
them, and we must follow specific 
rules when performing, record-
ing and coding for them. Special 
ophthalmic tests are contained in a 
separate section of the CPT, with the 
following preamble:1

• “Describes services in which a 
special evaluation of the part of 
the visual system is made, which 
goes beyond the services included 
under general ophthalmological 
services or in which special treat-
ment is given.

• Special ophthalmological services 
may be reported in addition to 
the general ophthalmological ser-
vice or evaluation and manage-
ment services.”

Any test defined as a separate 
and distinct procedure by virtue 
of having its own CPT code is not 
part of an office visit, whether it’s a 
920XX or 992XX code. They can 
be ordered and performed on the 
same date of service as the office 
visit, as long as they are performed 
in accordance with CMS’ National 
Correct Coding Initiative Edits and 
meet all requirements specific to 
your geographic location for medical 
necessity. 

Most audit failures for special 
ophthalmic procedures are gener-
ated by not providing adequate or 
appropriate medical necessity for 
performing the test in the medical 
record and simply testing because 
you want to do the test or are testing 
to provide a baseline of normalcy.

Getting the Codes Right
Special ophthalmic codes are com-
posed of two distinct components: 
the professional and technical. If 
you are performing both the techni-
cal and professional component in 
your practice, you will not separate 
the code into individual compo-
nents, but will report the code in 
its entirety. The two modifiers that 
separate a code are:

• -26 Professional Component. 
Use this modifier when the physician 
component is reported separately.2

• -TC Technical Component. 
This includes the equipment and 
technician performing the test.2 
Billing for staff time and the test is 
improper and would raise a red flag.

When ordering special ophthalmic 
tests, in order to meet the coding 
requirements, you must meet the 
medical necessity for the tests. You 
cannot perform a test, code it, bill 
for it and get paid just because you 
want to. It has to be necessary to do 
so, and you must demonstrate in the 
medical record that it had a role in 
managing the patient outcome.

Screening vs. Ordered Tests
Many of the new technologies today 
are used routinely on patients as 
screening tests. However, this prac-

tice is not always appropriate. With 
routine fundus imaging, for exam-
ple, many are inappropriately using 
a screening image as a substitute for 
dilating the patient. I am not aware 
of any circumstance where a routine 
retina screening image is a legal sub-
stitute for dilating the patient. 

If you are performing screening 
tests on patients, the appropri-
ate code to use is S9986 (not a 
medically necessary service) and you 
must inform patients that the test is 
not medically necessary. They should 
also understand they are financially 
responsible for the test in all circum-
stances and that the test should be 
performed before they see you.

Watch Your Back
With the recent release of the 
Comparative Billing Reports in 
October 2015 and the implementa-
tion of ICD-10, it is much easier 
for carriers to analyze your practice 
patterns. Frequency of testing and 
correlations with highly specific 
ICD-10 diagnoses help carriers flag 
individuals who are causing poten-
tial waste and abuse, or worse yet: 
fraud. Technology is a wonderful 
tool and can certainly add to our 
diagnostic and clinical skills—use it 
appropriately and it’s great for both 
patient and practice; use it to replace 
rather than augment your clinical 
skills and you may find yourself in a 
more challenging situation. ■

Send questions and comments to 
ROcodingconnection@gmail.com.
1. American Medical Association. CPT Professional Edition. 
American Medical; 2016:591.
2. American Medical Association. CPT Professional Edition. 
American Medical; 2016:Appendix A.
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Technology

C
linical applications for opti-
cal coherence tomography 
(OCT) have expanded expo-
nentially since its commercial 

introduction approximately 15 
years ago. OCT measurements are 
increasingly used as clinical end-
points and for monitoring various 
ocular disorders. Numerous clinical 
studies, including large, multi-cen-
tered, prospective clinical trials, are 
employing OCT findings as study 
endpoints.1-2

Clinicians are now using OCT in 
clinical practice for both anterior 
and posterior segment patholo-
gies, as it provides valuable data 
that can aid in the detection of 
ocular pathologies, as well as track 
progression of the condition and 
the response to treatment. For 
example, OCT can help detect optic 
neuropathies with retinal nerve 
fiber layer (RNFL) loss, such as in 
glaucomatous damage. The instru-
ment can also be used to identify 
disc edema and even buried disc 
drusen. Analysis of retinal thickness 
over the macula and posterior pole 

can help detect retinal edema or 
atrophy. The retinal pigment epithe-
lium (RPE) and choroid can also be 
better visualized with new imaging 
modalities such as enhanced-depth 
imaging (EDI). Anterior segment 
OCT can provide further insight 
into anterior chamber depth, angle 
anatomy and corneal pathologies. 

OCT is an important diagnostic 
tool, yet is currently not considered 
the standard of care for evaluating 
the retina and is not required to 
diagnose glaucoma. There is also 
no publication in peer-reviewed lit-
erature that has definitively proven 
that OCT can serve as a surrogate 
for functional vision tests such 
as visual acuity and visual fields. 
However, large, multi-centered 
clinical studies have used OCT in 
the assessment of macular thick-
ness, and there is extensive litera-
ture demonstrating that RNFL and 
ganglion cell analyses are valuable 
in the diagnosis and management of 
glaucoma. 

Without any specific guidelines, 
clinicians vary on the use of OCT 

within their practice. The underuse 
of the instrument can lead to misdi-
agnosis of visually threatening con-
ditions, while overuse can result in 
a financial burden to the health care 
system. This article discusses the 
role of OCT in clinical practice and 
looks at the literature for evidence 
to support its value and limitations. 
Common ocular pathologies such 
as age-related macular degeneration 
(AMD), diabetic macular edema 
(DME) and glaucoma will be dis-
cussed as examples of OCT’s use in 
clinical practice. 

Age-related 
Macular Degeneration 
An estimated 80% of AMD 
patients have non-neovascular, 
or “dry,” AMD. The remaining 
20% have neovascular, “or “wet,” 
AMD, which accounts for nearly 
90% of the severe central visual 
acuity loss associated with AMD.3-5

Early detection of neovascular 
AMD is crucial to prevent perma-
nent vision loss secondary to sub-
retinal fibrosis.6 Previous clinical 
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studies emphasize the importance 
of fluorescein angiography (FA) 
patterns in neovascular AMD to 
guide appropriate treatment.7,8 
Specifically, the ideal treatment 
choice was dictated by differentiat-
ing between choroidal neovascular 
(CNV) membranes that exhibited 
classic vs. occult appearance as 
the type of membrane.7,8 However, 
now that anti-vascular endothelial 
growth factor (VEGF) agents are 
preferred for treating patients with 
all types of neovascular AMD, 
the CNV lesion type is no longer 
important.9-10

The detection of subtle subretinal 
fluid in early stages of choroidal 
neovascularization from neovascu-
lar AMD can be difficult to identify 
on biomicroscopy; however, OCT 
has proven to be valuable in diag-

nosing and managing neovascular 
AMD, as choroidal neovasculariza-
tion is visible on OCT.1,11-13 The 
instrument can identify areas of ret-
inal thickening and track thickness 
changes. Automated change analy-
sis allows clinicians to compare 
scans to detect subtle retinal thick-
ening that may have been missed on 
clinical examination. In one study, 
fluid detected on OCT, along with 
the presence of leakage on FA, was 
used to define active CNV.1 Foveal 
thickness determined by the OCT 
was also a secondary outcome and 
was used to guide when retreatment 
was indicated.1 

The widespread use of OCT 
has minimized the role FA plays in 
AMD diagnosis and treatment, as 
many retinal specialists are now 
using OCT, especially SD-OCT, 

instead of FA as a guide when con-
sidering further anti-VEGF treat-
ment. The updated 2015 AMD 
Preferred Practice Pattern guidelines 
(PPP) from the American Academy 
of Ophthalmology (AAO) notes 
that OCT is important in the diag-
nosis and management of AMD.5

OCT is especially helpful in 
detecting early CNV in patients 
with new complaints of metamor-
phopsia or unexplained blurred 
vision.5 However, systematic review 
of studies from 1995 to March 
2013 revealed that, although time-
domain (TD) OCT is a relatively 
sensitive test for the initial diag-
nosis of neovascular AMD, it is of 
moderate specificity.14,15 The review 
suggested that TD-OCT should 
not replace FA in the diagnosis of 

OCT in AMD Management
Neovascular AMD

• Detects early CNV in neovascular AMD 
to prevent permanent vision loss 

• Provides objective assessment and 
quantifies the amount and location of 
retinal thickening 

• Tracks thickness changes and 
response to treatment, especially for 
anti-VEGF therapy 

• Helps guide when further treatment 
(anti-VEGF) is necessary 

Non-neovascular AMD
• Identifies degenerative changes in 

non-neovascular AMD
• Tracks drusen enlargement or 

reabsorption 
• May predict areas of progressive 

chorioretinal atrophy 
Limitations 

• TD-OCT should not replace the 
reference standard of FA 

• More information is needed to 
determine the role of SD-OCT

SD-OCT macular change analysis 
demonstrating the development of a CNV 
in a patient with AMD over a period of 22 
months.
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neovascular AMD and that further 
research is required to evaluate the 
diagnostic performance of SD-OCT, 
since there were limited studies in 
the literature comparing the instru-
ment with FA.14,15

In non-neovascular AMD, OCT 
has helped identify many features 
related to the degenerative process 
and expand our understanding of 
the condition. Reticular drusen, 
subretinal drusen deposits, pseu-
docysts, outer retinal tubulation 
and drusen-associated acquired 
vitelliform lesions are only a few of 
the non-neovascular AMD findings 
OCT can detect.16-18 Additionally, 
change analysis software available 
on various SD-OCT instruments 
can be helpful in identifying dru-
sen enlargement or reabsorption. 
SD-OCT findings identified in 
association with non-neovascular 
AMD have also predicted drusen-
associated chorioretinal atrophy. 
This can be important in patient 
management when predicting the 
risk and rate of vision loss.19

Diabetic Macular Edema 
The Early Treatment Diabetic Reti-
nopathy Study (ETDRS) empha-
sized the importance of treating 
clinically significant macular edema 
(CSME) to prevent vision loss. This 
landmark study used stereo con-
tact lens biomicroscopy and stereo 
photography to define CSME, and 
FA was used to guide the photo-
coagulation treatment.20 Now, 
OCT is routinely used to evaluate 
DME in clinical practice. Large 
clinical trials evaluating the efficacy 
of anti-VEGF treatment, such as 
the RIDE and RISE studies, have 
incorporated OCT findings, along 
with a corresponding decrease in 
vision, in their definition of DME.21 
In these studies, researchers used 
OCT, rather than stereoscopic 
photographs or clinical examina-

tion, because it allowed for an 
objective assessment and quantified 
the amount and location of retinal 
thickening.21-24 

In clinical practice, the decision 
to treat DME is usually based on 
OCT findings. Added to that, the 
instrument allows for tracking the 
response to treatment. The Ameri-
can Academy of Ophthalmology’s 
Preferred Practice Pattern for dia-
betic retinopathy recognizes the 
role of OCT in assessing DME, 
stating that OCT can be used to 
evaluate unexplained visual acuity 
loss, identify areas of vitreomacular 
traction and evaluate patients with 
difficult or questionable examina-
tions for DME. The PPP does not 
recommend using OCT to screen 
a patient with no or minimal dia-
betic retinopathy.25 A baseline OCT 
could be obtained as a reference, 
but routine macular OCT scans 
are not recommended if there is no 
suspicion of DME on clinical exam-
ination.25,26 For patients with sub-
clinical DME detected with OCT, 
close monitoring is recommended 
because of the increased risk for 
developing visually significant 
CSME. A four to six month fol-
low up interval has been suggested 
based on the generally slow change 
in OCT values and delayed time to 
treatment.26-31 

Glaucoma
Optic nerve head (ONH) evalu-
ation in the management of 
glaucoma has been traditionally 
assessed by ophthalmoscopy and 
color stereo disc photography. 
Color stereo disc photographs of 
the optic nerve are still considered 
the standard for documenting the 
ONH status for glaucomatous optic 
neuropathy.32-35 Red-free photo-
graphs can be used to enhance the 
RNFL defects; however, these are 
limited by the subjectivity of the 
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quantitative analysis and the depen-
dence on the clinician.35,36

Studies have demonstrated mea-
surement of ONH parameters by 
OCT can aid in the diagnosis of 
glaucoma.37 OCT imaging can also 
aid in distinguishing glaucomatous 
damage from eyes without glau-
coma to help facilitate earlier diag-
nosis and detection of optic nerve 
damage.38

In addition to assessing the 
ONH, OCT imaging also allows 
for evaluation of the peripapillary 
RNFL (pRNFL). The instrument 
provides an objective measurement 
of the structural changes in RNFL 
thickness and ONH parameters 
occurring in glaucoma.38 ONH 
parameters provided by OCT can 
include optic disc area, optic disc 
rim area, average cup-to-disc ratio, 

vertical cup-to-disc ratio, and cup 
volume. Patients with early glauco-
matous damage can demonstrate 
preperimetric glaucoma, leading to 
structural alterations in the ONH, 
pRNFL and macular areas before 
functional changes occur.37,38

Peripapillary RNFL thickness as 
measured by OCT has been exten-
sively studied to distinguish glau-
comatous damage and the severity 
of the disease. The instrument 
provides average RNFL thickness, 
which can further be divided into 
RNFL thickness measures in quad-
rants and sectors. This separation 
allows the analysis of RNFL loss 
into specific patterns that can help 
distinguish non-glaucomatous optic 
neuropathies.39,40

Recently, new software has 
allowed analysis of the macular 

region for detection of glauco-
matous damage. Segmentation 
software specifically evaluating the 
ganglion cell layer, inner plexiform 
layer, RNFL over the macula or a 
combination of all three has empha-
sized that early glaucomatous 
damage can involve central vision. 
Studies on these specific layers in 
the macular region have identified 
that these parameters are as sensi-
tive as pRNFL analysis in the detec-
tion of glaucoma.41-43 However, the 
analysis is limited to those patients 
without macular pathology, and 
only updated SD-OCT software 
versions have this capability.     

The AAO PPP for primary open-
angle glaucoma (POAG) suggests 
that computer-based image analysis 
of the ONH and RNFL, such as 
OCT, are complementary tests.34 

Technology

OCT in DME Management
• Provides objective assessment and 

quantifies the amount and location 
of retinal thickening 

• Tracks thickness changes and 
response to treatment, especially 
for anti-VEGF therapy 

• Helps guide when further treatment 
is necessary 

• Helps with evaluation of 
unexplained visual acuity loss

• Identifies areas of vitreomacular 
traction

• Helps evaluate patients with 
difficult or questionable DME
examinations 

• Identifies subclinical DME
Limitations

• Not recommended for routine 
screenings if there is no suspicion 
for DME on clinical examination 
or for patients with no or minimal 
diabetic retinopathy 

SD-OCT macular change analysis 
demonstrating the development of DME 
over a period of less than four months.
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One of the major limitations of 
OCT is the narrow range of the 
normative databases for each OCT 
manufacturer. Each manufacturer 
has a proprietary normative data-
base that can range from 201 to 
480 subjects. The ethnicities of the 
subjects included in the databases 
are generally not diverse. The nor-
mative data is also limited regarding 
the included age range and magni-
tude of refractive error.44-46 When 
analyzing the printout, clinicians 
must be cautious if the patient falls 
outside the normative database, as 
they may misinterpret the findings 
based on the colors of green or red 
that suggest normal or abnormal.46 
In addition, scans between different 
OCT instruments cannot be used 

for comparison. For example, the 
pRNFL is measured by a collection 
of data points in a circle placed 
around the optic disc, and the 
diameter of the circle varies with 
each instrument. 

Because glaucoma is a progres-
sive optic neuropathy, reproducible 
data is important in longitudinal 
evaluation to track RNFL loss. To 
track progression, the OCT must 
have excellent repeatability. Detect-
able RNFL loss requires a change 
greater than that expected from 
usual testing variations.47,48 Most 
instruments have tracking software 
to recall the baseline scan location. 
Without active eye tracking tech-
nology, pRNFL thickness can vary 
significantly; thus, the OCT’s ability 

SD-OCT high-definition 5-line raster scan inferior to the fovea over the CNV.
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Peripapillary 
retinal nerve 
fiber layer 
thickness of 
various SD-OCT 
instruments.

Technology

OCT in Glaucoma Management
• Provides objective measurement 

of the structural changes in pRNFL 
thickness, ONH parameters and 
ganglion cell layer 

• Facilitates earlier diagnosis and 
detection of optic nerve damage 

• Assists in distinguishing non-
glaucomatous optic neuropathies
from glaucomatous damage 

• Evaluates the ganglion cell layer, 
inner plexiform layer and RNFL over 
the macula to detect central vision 
involvement 

• Progression software is a good 
adjunct for eyes with diffuse RNFL 
defects or unidentifiable RNFL status 

Limitations 
• Considered a complementary test 

according to the AAO’s PPP
• The normative database has a 

narrow range
• Scans are affected by artifacts 
• Provides limited benefit in advanced 

disease

SD-OCT ONH and RNFL analysis in a 
patient with early POAG. Right eye has 
movement with motion artifact 
superiorly. Both eyes have RNFL loss that 
is borderline or outside normal limits 
compared with the normative database.
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to track eye movement improves 
its reliability. However, clinicians 
are still faced with the challenge of 
interpreting true progressive RNFL 
loss from glaucoma, other optic 
neuropathies, or changes secondary 
to artifacts. 

Artifacts such as vitreous opaci-
ties obscuring the scan circle, media 
opacities reducing the signal 
strength, vitreopapillary traction 
and peripapillary atrophy (PPA) 
can alter the pRNFL thickness and 
possibly mimic glaucomatous thin-
ning.46,49,50 Progression software is 
a good adjunct for eyes with diffuse 
RNFL defects or an unidentifiable 
RNFL status in which photo-
graphic assessment is not reliable.51 
However, in patients with advanced 
glaucomatous optic neuropathy, 
OCT has limited benefit for iden-
tifying progressive optic nerve 
changes.34 

 
A New View
OCT has proven to be a valuable 
diagnostic tool, and there is strong 
evidence for its applications for 
both retinal pathologies and optic 
neuropathies. For AMD, OCT 
can aid in the decision on whether 
further treatment is necessary. TD-
OCT can aid in the initial diagnosis 
of neovascular AMD, although it 
should not replace the reference 
standard of FA yet. Further stud-
ies are needed to determine the 
role of SD-OCT. In DME, OCT 
can confirm macular edema, and 
decisions to treat are often based 
on its findings. However, OCT 
should not be used to screen dia-
betic patients with no or minimal 
retinopathy. Although considered 
complementary by the AAO PPP, 
OCT measurements of the pRNFL, 
ONH parameters and ganglion cell 
analysis have been shown to assist 
in the detection and progression 
of glaucoma. As newer technology 

such as swept-source OCT becomes 
available, it will play an increasing 
role in the management of glau-
coma and other ocular conditions 
within clinical practice. ■
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Reimbursement for OCT
For billing purposes, OCT is considered a scanning computerized 
ophthalmic diagnostic imaging (SCODI) test. Anterior segment 
SCODI is recognized for the evaluation and treatment of diseases 
affecting the cornea, iris and other anterior chamber structures. 
The imaging can also provide additional information during plan-
ning and follow-up of anterior segment and cataract surgeries. 
Posterior segment SCODI can assist in the diagnosis and manage-
ment of retinal and neuro-ophthalmic diseases. It is also used to 
follow glaucoma suspects, diagnose glaucoma, monitor glaucoma 
treatment and detect glaucoma progression. Limitations of cover-
age include the absence of an indication or for screening only. 

The Medicare administrative contractor (MAC) found in each 
contractor’s local coverage determination has a comprehensive 
list of ICD-10 diagnosis codes that are used in conjunction with 
the CPT codes. The list of ICD-10 diagnoses is grouped into 92132 
(anterior segment), 92133 (posterior segment-optic nerve), and 
92134 (posterior segment-retina). The patient’s medical record 
must contain documentation that fully supports the medical 
necessity for the services.

Insurance providers may have an annual frequency limitation 

for SCODI billing. In general, diagnostic tests are reimbursed when 
medically indicated, and clear documentation is necessary for jus-
tification. Policies commonly state that diagnosis codes can only 
be billed one or two times per year for 92133 (posterior segment-
optic nerve) for glaucoma, but more often for retinal diseases 
(92134) such as AMD and DME.  

In addition, if multiple diagnostic imaging tests are done the 
same day, insurers may only reimburse for one diagnostic imaging 
test, usually the higher-reimbursed test. However, the frequency 
and number of tests completed on the same day is MAC or carrier-
dependent.52

CPT Codes for Anterior and Posterior OCT
92132 SCODI, anterior segment, with interpretation 

and report, unilateral or bilateral

92133 SCODI, posterior segment, with interpreta-
tion and report, unilateral or bilateral; optic 
nerve

92134 SCODI, posterior segment, with interpreta-
tion and report, unilateral or bilateral; retina

Technology
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Classic beta blocker adjunctive therapy 
for the right patient at the right time3

The concomitant use of two topical beta-adrenergic  
blocking agents is not recommended4,5

Indications and Usage

ISTALOL® (timolol maleate ophthalmic solution) is a non-selective beta-adrenergic receptor blocking agent indicated in the treatment  

of elevated intraocular pressure in patients with ocular hypertension or open-angle glaucoma.

Preservative-free TIMOPTIC® (timolol maleate ophthalmic solution) in OCUDOSE® (dispenser) is indicated in the treatment of elevated  

intraocular pressure in patients with ocular hypertension or open-angle glaucoma. It may be used when a patient is sensitive to the  

preservative in TIMOPTIC (timolol maleate ophthalmic solution), benzalkonium chloride, or when use of a preservative-free topical  

medication is advisable.

Important Safety Information for Istalol® and Timoptic® in Ocudose®

•  Both ISTALOL® (timolol maleate ophthalmic solution) and TIMOPTIC® (timolol maleate ophthalmic solution) in OCUDOSE® (dispenser) 

are contraindicated in patients with: bronchial asthma; a history of bronchial asthma; severe chronic obstructive pulmonary disease; 

sinus bradycardia; second or third degree atrioventricular block; overt cardiac failure; cardiogenic shock; hypersensitivity to any  

component of the product.  

•  The same adverse reactions found with systemic administration of beta-adrenergic blocking agents may occur with 
topical administration. Severe respiratory reactions and cardiac reaction, including death due to bronchospasm in 
patients with asthma, and rarely death in association with cardiac failure, have been reported following systemic or 
ophthalmic administration of timolol maleate.  

•  Patients with a history of atopy or severe anaphylactic reactions to a variety of allergens may be unresponsive to the usual doses of 

epinephrine used to treat anaphylactic reactions.

•  Timolol has been reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic symptoms.

•  Beta-adrenergic blocking agents may mask signs and symptoms of acute hypoglycemia or certain clinical signs of hyperthyroidism. 

Patients subject to spontaneous hypoglycemia, or diabetic patients receiving either insulin or oral hypoglycemic agents, or patients 

suspected of developing thyrotoxicosis, should be managed carefully, with caution.

•  In patients undergoing elective surgery, some authorities recommend gradual withdrawal of beta adrenergic receptor blocking agents  

because these agents impair the ability of the heart to respond to beta-adrenergically mediated reflex stimuli.  

•  The most frequently reported adverse reactions have been burning and stinging upon instillation. This was seen in 38% of patients treated 

with ISTALOL and in approximately one in eight patients treated with TIMOPTIC in OCUDOSE. Additional reactions reported with ISTALOL 

at a frequency of 4 to 10% include: blurred vision, cataract, conjunctival injection, headache, hypertension, infection, itching and decreased 

visual acuity.

Please see Brief Summary of Prescribing Information for ISTALOL and TIMOPTIC in OCUDOSE on the following pages.

US/TOP/14/0017(1)
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Aqueous humor  
production  
is highest in  
the morning2

Prostaglandin 
analogues  
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For the patients who need incremental IOP 
reduction in a preservative free form6

For the patients who need incremental IOP 
reduction in a once a day form6
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to use TIMOPTIC® 
0.25% AND 0.5% (timolol maleate ophthalmic solution) in OCUDOSE®  (DISPENSER) 
safely and effectively. See full prescribing information for TIMOPTIC in OCUDOSE.
PRESERVATIVE-FREE STERILE OPHTHALMIC SOLUTION  
in a Sterile Ophthalmic Unit Dose Dispenser

TIMOPTIC®
 0.25% AND 0.5%  

(TIMOLOL MALEATE OPHTHALMIC SOLUTION) 

in OCUDOSE®
 (DISPENSER)

INDICATIONS AND USAGE
Preservative-free TIMOPTIC in OCUDOSE is indicated in the treatment of elevated 

intraocular pressure in patients with ocular hypertension or open-angle glaucoma.
Preservative-free TIMOPTIC in OCUDOSE may be used when a patient is sensitive 

to the preservative in TIMOPTIC (timolol maleate ophthalmic solution), benzalkonium 
chloride, or when use of a preservative-free topical medication is advisable.

CONTRAINDICATIONS
Preservative-free TIMOPTIC in OCUDOSE is contraindicated in patients with (1) 

bronchial asthma; (2) a history of bronchial asthma; (3) severe chronic obstructive 
pulmonary disease (see WARNINGS); (4) sinus bradycardia; (5) second or third degree 
atrioventricular block; (6) overt cardiac failure (see WARNINGS); (7) cardiogenic shock; or 
(8) hypersensitivity to any component of this product.

WARNINGS
As with many topically applied ophthalmic drugs, this drug is absorbed systemically.
The same adverse reactions found with systemic administration of 

beta-adrenergic blocking agents may occur with topical administration. For 
example, severe respiratory reactions and cardiac reactions, including death 
due to bronchospasm in patients with asthma, and rarely death in association 
with cardiac failure, have been reported following systemic or ophthalmic 
administration of timolol maleate (see CONTRAINDICATIONS).
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, Preservative-free TIMOPTIC 
in OCUDOSE 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 TIMOPTIC in OCUDOSE is contraindicated 
[see CONTRAINDICATIONS]) should, in general, not receive beta-blockers, including 
Preservativefree TIMOPTIC in OCUDOSE.
Major 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.
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.
Thyrotoxicosis: Beta-adrenergic blocking agents may mask certain clinical signs (e.g., 
tachycardia) of hyperthyroidism. Patients suspected of developing thyrotoxicosis should 
be managed carefully to avoid abrupt withdrawal of beta-adrenergic blocking agents that 
might precipitate a thyroid storm.

PRECAUTIONS
General: Because of potential effects of beta-adrenergic blocking agents on blood 
pressure and pulse, these agents should be used with caution in patients with 
cerebrovascular insufficiency. If signs or symptoms suggesting reduced cerebral blood 
flow develop following initiation of therapy with Preservative-free TIMOPTIC in OCUDOSE, 
alternative therapy should be considered.

Choroidal detachment after filtration procedures has been reported with the 
administration of aqueous suppressant therapy (e.g. timolol).

Angle-closure glaucoma: In patients with angle-closure glaucoma, the immediate 
objective of treatment is to reopen the angle. This requires constricting the pupil. Timolol 
maleate has little or no effect on the pupil. TIMOPTIC in OCUDOSE should not be used 
alone in the treatment of angle-closure glaucoma.

Anaphylaxis: 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.

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.
Information for Patients: Patients should be instructed about the use of Preservative-
free TIMOPTIC in OCUDOSE.

Since sterility cannot be maintained after the individual unit is opened, patients should 
be instructed to use the product immediately after opening, and to discard the individual 
unit and any remaining contents immediately after use.

Patients with bronchial asthma, a history of bronchial asthma, severe chronic 
obstructive pulmonary disease, sinus bradycardia, second or third degree 

atrioventricular block, or cardiac failure should be advised not to take this product. 
(See CONTRAINDICATIONS.)
Drug Interactions: Although TIMOPTIC (timolol maleate ophthalmic solution) used 
alone has little or no effect on pupil size, mydriasis resulting from concomitant therapy 
with TIMOPTIC (timolol maleate ophthalmic solution) and epinephrine has been 
reported occasionally.

Beta-adrenergic blocking agents: Patients who are receiving a beta-adrenergic 
blocking agent orally and Preservative-free TIMOPTIC in OCUDOSE 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 coadministration of beta-
adrenergic blocking agents, such as Preservative-free TIMOPTIC in OCUDOSE, and oral 
or intravenous calcium antagonists, because of possible atrioventricular conduction 
disturbances, left ventricular failure, and hypotension. In patients with impaired cardiac 
function, coadministration 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.

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.

Clonidine: Oral beta-adrenergic blocking agents may exacerbate the rebound 
hypertension which can follow the withdrawal of clonidine. There have been no reports of 
exacerbation of rebound hypertension with ophthalmic timolol maleate.

Injectable epinephrine: (See PRECAUTIONS, General, Anaphylaxis)
Carcinogenesis, Mutagenesis, Impairment of Fertility: In a two-year oral study 
of timolol maleate administered orally to rats, there was a statistically significant 
increase in the incidence of adrenal pheochromocytomas in male rats administered 
300 mg/kg/day (approximately 42,000 times the systemic exposure following the 
maximum recommended human ophthalmic dose). Similar differences were not 
observed in rats administered oral doses equivalent to approximately 14,000 times the 
maximum recommended human ophthalmic dose.

In a lifetime oral study in mice, there were statistically significant increases in 
the incidence of benign and malignant pulmonary tumors, benign uterine polyps and 
mammary adenocarcinomas in female mice at 500 mg/kg/day (approximately 71,000 
times the systemic exposure following the maximum recommended human ophthalmic 
dose), but not at 5 or 50 mg/kg/day (approximately 700 or 7,000 times, respectively, the 
systemic exposure following the maximum recommended human ophthalmic dose). In 
a subsequent study in female mice, in which post-mortem examinations were limited to 
the uterus and the lungs, a statistically significant increase in the incidence of pulmonary 
tumors was again observed at 500 mg/kg/day.

The increased occurrence of mammary adenocarcinomas was associated with 
elevations in serum prolactin which occurred in female mice administered oral timolol 
at 500 mg/kg/day, but not at doses of 5 or 50 mg/kg/day. An increased incidence 
of mammary adenocarcinomas in rodents has been associated with administration 
of several other therapeutic agents that elevate serum prolactin, but no correlation 
between serum prolactin levels and mammary tumors has been established in humans. 
Furthermore, in adult human female subjects who received oral dosages of up to 60 mg 
of timolol maleate (the maximum recommended human oral dosage), there were no 
clinically meaningful changes in serum prolactin.

Timolol maleate was devoid of mutagenic potential when tested in vivo (mouse) in 
the micronucleus test and cytogenetic assay (doses up to 800 mg/kg) and in vitro in 
a neoplastic cell transformation assay (up to 100 mcg/mL). In Ames tests the highest 
concentrations of timolol employed, 5,000 or 10,000 mcg/plate, were associated with 
statistically significant elevations of revertants observed with tester strain TA100 (in 
seven replicate assays), but not in the remaining three strains. In the assays with tester 
strain TA100, no consistent dose response relationship was observed, and the ratio of 
test to control revertants did not reach 2. A ratio of 2 is usually considered the criterion 
for a positive Ames test.

Reproduction and fertility studies in rats demonstrated no adverse effect on male 
or female fertility at doses up to 21,000 times the systemic exposure following the 
maximum recommended human ophthalmic dose.
Pregnancy: Teratogenic Effects — Pregnancy Category C. Teratogenicity studies with 
timolol in mice, rats and rabbits at oral doses up to 50 mg/kg/day (7,000 times the 
systemic exposure following the maximum recommended human ophthalmic dose) 
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 1000 mg/kg/day (142,000 times the systemic exposure 
following the maximum recommended human ophthalmic dose) were maternotoxic 
in mice and resulted in an increased number of fetal resorptions. Increased fetal 
resorptions were also seen in rabbits at doses of 14,000 times the systemic exposure 
following the maximum recommended human ophthalmic dose, in this case without 
apparent maternotoxicity.

There are no adequate and well-controlled studies in pregnant women. Preservative-
free TIMOPTIC in OCUDOSE should be used during pregnancy only if the potential benefit 
justifies the potential risk to the fetus.
Nursing Mothers: Timolol maleate has been detected in human milk following oral and 
ophthalmic drug administration. Because of the potential for serious adverse reactions 
from timolol 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: Safety and effectiveness in pediatric patients have not been established.
Geriatric Use: No overall differences in safety or effectiveness have been observed 
between elderly and younger patients.

ADVERSE REACTIONS
The most frequently reported adverse experiences have been burning and stinging 

upon instillation (approximately one in eight patients).
The following additional adverse experiences have been reported less frequently with 

ocular administration of this or other timolol maleate formulations:
BODY AS A WHOLE: Headache, asthenia/fatigue, and chest pain.
CARDIOVASCULAR: Bradycardia, arrhythmia, hypotension, hypertension, syncope, heart 
block, cerebral vascular accident, cerebral ischemia, cardiac failure, worsening of angina 
pectoris, palpitation, cardiac arrest, pulmonary edema, edema, claudication, Raynaud’s 

phenomenon, and cold hands and feet.
DIGESTIVE: Nausea, diarrhea, dyspepsia, anorexia, and dry mouth.
IMMUNOLOGIC: Systemic lupus erythematosus.
NERVOUS SYSTEM/PSYCHIATRIC: Dizziness, increase in signs and symptoms of 
myasthenia gravis, paresthesia, somnolence, insomnia, nightmares, behavioral changes 
and psychic disturbances including depression, confusion, hallucinations, anxiety, 
disorientation, nervousness, and memory loss.
SKIN: Alopecia and psoriasiform rash or exacerbation of psoriasis.
HYPERSENSITIVITY: Signs and symptoms of systemic allergic reactions including 
anaphylaxis, angioedema, urticaria, and localized and generalized rash.
RESPIRATORY: Bronchospasm (predominantly in patients with pre-existing 
bronchospastic disease), respiratory failure, dyspnea, nasal congestion, cough and upper 
respiratory infections.
ENDOCRINE: Masked symptoms of hypoglycemia in diabetic patients (see WARNINGS).
SPECIAL SENSES: Signs and symptoms of ocular irritation including conjunctivitis, 
blepharitis, keratitis, ocular pain, discharge (e.g., crusting), foreign body sensation, 
itching and tearing, and dry eyes; ptosis; decreased corneal sensitivity; cystoid 
macular edema; visual disturbances including refractive changes and diplopia; 
pseudopemphigoid; choroidal detachment following filtration surgery (see PRECAUTIONS, 
General); and tinnitus.
UROGENITAL: Retroperitoneal fibrosis, decreased libido, impotence, and Peyronie’s disease. 

The following additional adverse effects 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: Extremity pain, decreased exercise tolerance, weight loss; Cardiovascular: 
Worsening of arterial insufficiency, vasodilatation; Digestive: Gastrointestinal pain, 
hepatomegaly, vomiting, mesenteric arterial thrombosis, ischemic colitis; Hematologic: 
Nonthrombocytopenic purpura; thrombocytopenic purpura; agranulocytosis; Endocrine: 
Hyperglycemia, hypoglycemia; Skin: Pruritus, skin irritation, increased pigmentation, 
sweating; Musculoskeletal: Arthralgia; Nervous System/Psychiatric: Vertigo, local 
weakness, diminished concentration, reversible mental depression progressing to 
catatonia, an acute reversible syndrome characterized by disorientation for time and 
place, emotional lability, slightly clouded sensorium, and decreased performance 
on neuropsychometrics; Respiratory: Rales, bronchial obstruction; Urogenital: 
Urination difficulties.

OVERDOSAGE
There have been reports of inadvertent overdosage with Ophthalmic Solution 

TIMOPTIC (timolol maleate 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 (see 
also ADVERSE REACTIONS).

Overdosage has been reported with Tablets BLOCADREN* (timolol maleate tablets). A 
30 year old female ingested 650 mg of BLOCADREN (maximum recommended oral daily 
dose is 60 mg) and experienced second and third degree heart block. She recovered 
without treatment but approximately two months later developed irregular heartbeat, 
hypertension, dizziness, tinnitus, faintness, increased pulse rate, and borderline first 
degree heart block.

An in vitro hemodialysis study, using 14C timolol added to human plasma or whole 
blood, showed that timolol was readily dialyzed from these fluids; however, a study of 
patients with renal failure showed that timolol did not dialyze readily.

DOSAGE AND ADMINISTRATION
Preservative-free TIMOPTIC in OCUDOSE is a sterile solution that does not contain 

a preservative. The solution from one individual unit is to be used immediately after 
opening for administration to one or both eyes. Since sterility cannot be guaranteed after 
the individual unit is opened, the remaining contents should be discarded immediately 
after administration.

Preservative-free TIMOPTIC in OCUDOSE is available in concentrations of 0.25 and 
0.5 percent. The usual starting dose is one drop of 0.25 percent Preservative-free 
TIMOPTIC in OCUDOSE in the affected eye(s) administered twice a day. Apply enough 
gentle pressure on the individual container to obtain a single drop of solution. If the 
clinical response is not adequate, the dosage may be changed to one drop of 0.5 percent 
solution in the affected eye(s) administered twice a day.

Since in some patients the pressure-lowering response to Preservative-free 
TIMOPTIC in OCUDOSE may require a few weeks to stabilize, evaluation should include 
a determination of intraocular pressure after approximately 4 weeks of treatment with 
Preservative-free TIMOPTIC in OCUDOSE.

If the intraocular pressure is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in the affected eye(s). Because of diurnal 
variations in intraocular pressure, satisfactory response to the once-a-day dose is best 
determined by measuring the intraocular pressure at different times during the day.

Dosages above one drop of 0.5 percent TIMOPTIC (timolol maleate ophthalmic 
solution) twice a day generally have not been shown to produce further reduction in 
intraocular pressure. If the patient’s intraocular pressure is still not at a satisfactory 
level on this regimen, concomitant therapy with other agent(s) for lowering intraocular 
pressure can be instituted taking into consideration that the preparation(s) used 
concomitantly may contain one or more preservatives. The concomitant use of two 
topical beta-adrenergic blocking agents is not recommended. (See PRECAUTIONS, Drug 
Interactions, Beta-adrenergic blocking agents.)
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to 
use ISTALOL® (timolol maleate ophthalmic solution) 0.5% safely and 
effectively. See full prescribing information for ISTALOL.

Istalol® (timolol maleate ophthalmic solution) 0.5%
Initial U.S. Approval: 1978
STERILE

INDICATIONS AND USAGE
Istalol (timolol maleate ophthalmic solution) 0.5% is a non-selective beta-adrenergic 
receptor blocking agent indicated in the treatment of elevated intraocular pressure 
(IOP) in patients with ocular hypertension or open-angle glaucoma.
CONTRAINDICATIONS
4.1 Asthma, COPD: Istalol is contraindicated in patients with bronchial asthma; 
a history of bronchial asthma; severe chronic obstructive pulmonary disease (see 
WARNINGS AND PRECAUTIONS, 5.1, 5.3).
4.2 Sinus Bradycardia, AV Block, Cardiac Failure, Cardiogenic Shock: 
Istalol is contraindicated in patients with sinus bradycardia; second 
or third degree atrioventricular block; overt cardiac failure (see 
WARNINGS AND PRECAUTIONS, 5.2); cardiogenic shock.
4.3 Hypersensitivity Reactions: Istalol is contraindicated in patients who have 
exhibited a hypersensitivity reaction to any component of this product in the past.
WARNINGS AND PRECAUTIONS
5.1 Potentiation of Respiratory Reactions Including Asthma: Istalol 
contains timolol maleate; and although administered topically, it can be absorbed 
systemically. Therefore, the same adverse reactions found with systemic 
administration of beta-adrenergic blocking agents may occur with topical 
administration. For example, severe respiratory reactions and cardiac reactions 
including death due to bronchospasm in patients with asthma, and rarely death 
in association with cardiac failure, have been reported following systemic or 
ophthalmic administration of timolol maleate (see CONTRAINDICATIONS, 4.1).
5.2 Cardiac Failure: Sympathetic stimulation may be essential for support 
of the circulation in individuals with diminished myocardial contractility, and its 
inhibition of 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, Istalol should 
be discontinued (see also CONTRAINDICATIONS, 4.2).
5.3 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 Istalol is contraindicated 
(see CONTRAINDICATIONS, 4.2)] should, in general, not receive beta-blocking 
agents, including Istalol.
5.4 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.
5.5 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.
5.6 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.
5.7 Masking of Thyrotoxicosis: Beta-adrenergic blocking agents may mask 
certain clinical signs (e.g., tachycardia) of hyperthyroidism. Patients suspected of 
developing thyrotoxicosis should be managed carefully to avoid abrupt withdrawal 
of beta-adrenergic blocking agents that might precipitate a thyroid storm.
5.8 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 by patients who, in most cases, had a concurrent corneal disease 
or a disruption of the ocular epithelial surface (see PATIENT COUNSELING 
INFORMATION, 17).
5.9 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.
5.10 Angle-Closure Glaucoma: In patients with angle-closure glaucoma, 
the immediate objective of treatment is to reopen the angle. This may require 
constricting the pupil. Timolol maleate has little or no effect on the pupil. Istalol 
should not be used alone in the treatment of angle-closure glaucoma.
5.11 Cerebrovascular Insufficiency: Because of potential effects of beta-
adrenergic blocking agents on blood pressure and pulse, these agents should 
be used with caution in patients with cerebrovascular insufficiency. If signs or 

symptoms suggesting reduced cerebral blood flow develop following initiation of 
therapy with Istalol, alternative therapy should be considered.
5.12 Choroidal Detachment: Choroidal detachment after filtration procedures 
has been reported with the administration of aqueous suppressant therapy (e.g. 
timolol).
ADVERSE REACTIONS
6.1 Clinical Trials Experience: Because clinical trials are conducted under 
widely varying conditions, adverse reaction rates observed in the clinical trials of a 
drug cannot be directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice.
The most frequently reported adverse reactions have been burning and stinging 
upon instillation in 38% of patients treated with Istalol. Additional reactions reported 
with Istalol at a frequency of 4 to 10% include: blurred vision, cataract, conjunctival 
injection, headache, hypertension, infection, itching and decreased visual acuity. 
The following additional adverse reactions have been reported less frequently with 
ocular administration of this or other timolol maleate formulations.
Timolol (Ocular Administration): Body as a whole: Asthenia/fatigue and chest 
pain; Cardiovascular: Bradycardia, arrhythmia, hypotension, syncope, heart 
block, cerebral vascular accident, cerebral ischemia, cardiac failure, worsening 
of angina pectoris, palpitation, cardiac arrest, pulmonary edema, edema, 
claudication, Raynaud’s phenomenon and cold hands and feet; Digestive: Nausea, 
diarrhea, dyspepsia, anorexia, and dry mouth; Immunologic: Systemic lupus 
erythematosus; Nervous System/Psychiatric: Dizziness, increase in signs and 
symptoms of myasthenia gravis, paresthesia, somnolence, insomnia, nightmares, 
behavioral changes and psychic disturbances including depression, confusion, 
hallucinations, anxiety, disorientation, nervousness and memory loss; Skin: 
Alopecia and psoriasiform rash or exacerbation of psoriasis; Hypersensitivity: Signs 
and symptoms of systemic allergic reactions, including angioedema, urticaria, 
and localized and generalized rash; Respiratory: Bronchospasm (predominantly 
in patients with pre-existing bronchospastic disease), respiratory failure, 
dyspnea, nasal congestion, cough and upper respiratory infections; Endocrine: 
Masked symptoms of hypoglycemia in diabetic patients (see WARNINGS AND 
PRECAUTIONS, 5.6); Special Senses: Signs and symptoms of ocular irritation 
including conjunctivitis, blepharitis, keratitis, ocular pain, discharge (e.g., crusting), 
foreign body sensation, itching and tearing, and dry eyes; ptosis, decreased corneal 
sensitivity; cystoid macular edema; visual disturbances including refractive changes 
and diplopia; pseudopemphigoid; choroidal detachment following filtration surgery 
(see WARNINGS AND PRECAUTIONS, 5.12); Urogenital: Retroperitoneal fibrosis, 
decreased libido, impotence, and Peyronie’s disease.
6.2 Postmarketing Experience
Oral Timolol/Oral Beta-blockers: The following additional adverse effects 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: Extremity pain, decreased 
exercise tolerance, weight loss; Cardiovascular: Worsening of arterial insufficiency, 
vasodilatation; Digestive: Gastrointestinal pain, hepatomegaly, vomiting, mesenteric 
arterial thrombosis, ischemic colitis; Hematologic: Nonthrombocytopenic 
purpura; thrombocytopenic purpura, agranulocytosis; Endocrine: Hyperglycemia, 
hypoglycemia; Skin: Pruritus, skin irritation, increased pigmentation, sweating; 
Musculoskeletal: Arthralgia; Nervous System/Psychiatric: Vertigo, local weakness, 
diminished concentration, reversible mental depression progressing to catatonia, 
an acute reversible syndrome characterized by disorientation for time and place, 
emotional lability, slightly clouded sensorium and decreased performance on 
neuropsychometrics; Respiratory: Rales, bronchial obstruction; Urogenital: Urination 
difficulties.
DRUG INTERACTIONS
7.1 Beta-Adrenergic Blocking Agents: Patients who are receiving a beta-
adrenergic blocking agent orally and Istalol® 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.
7.2 Calcium Antagonists: Caution should be used in the co-administration of 
beta-adrenergic blocking agents, such as Istalol, 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.
7.3 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.
7.4 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.
7.5 CYP2D6 Inhibitors: Potentiated systemic beta-blockade (e.g., decreased 
heart rate) has been reported during combined treatment with CYP2D6 inhibitors 
(e.g., quinidine) and timolol.
7.6 Clonidine: Oral beta-adrenergic blocking agents may exacerbate the 
rebound hypertension which can follow the withdrawal of clonidine. There have 
been no reports of exacerbation of rebound hypertension with ophthalmic timolol 
maleate.
USE IN SPECIFIC POPULATIONS
8.1 Pregnancy 
Teratogenic Effects: Pregnancy Category C: Teratogenicity studies have been 
performed in animals. Teratogenicity studies with timolol in mice, rats, and rabbits 
at oral doses up to 50 mg/kg/day (7,000 times the systemic exposure following the 
maximum recommended human ophthalmic dose) 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 1000 mg/kg/day (142,000 times the systemic exposure following the maximum 
recommended human ophthalmic dose) were maternotoxic in mice and resulted 
in an increased number of fetal resorptions. Increased fetal resorptions were also 
seen in rabbits at doses of 14,000 times the systemic exposure following the 
maximum recommended human ophthalmic dose, in this case without apparent 
maternotoxicity. There are no adequate and well-controlled studies in pregnant 
women. Istalol should be used during pregnancy only if the potential benefit justifies 
the potential risk to the fetus.
8.3 Nursing Mothers: Timolol has been detected in human milk following oral 
and ophthalmic drug administration. Because of the potential for serious adverse 
reactions from Istalol 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.
8.4 Pediatric Use: Safety and effectiveness in pediatric patients have not been 
established.
8.5 Geriatric Use: No overall differences in safety or effectiveness have been 
observed between elderly and younger patients.
OVERDOSAGE
There have been reports of inadvertent overdosage with Istalol 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. An in vitro hemodialysis study, using 14C timolol added to human plasma or 
whole blood, showed that timolol was readily dialyzed from these fluids; however, 
a study of patients with renal failure showed that timolol did not dialyze readily.
NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility: In a two-year 
study of timolol maleate administered orally to rats, there was a statistically 
significant increase in the incidence of adrenal pheochromocytomas in male rats 
administered 300 mg/kg/day (approximately 42,000 times the systemic exposure 
following the maximum recommended human ophthalmic dose). Similar differences 
were not observed in rats administered oral doses equivalent to approximately 
14,000 times the maximum recommended human ophthalmic dose. In a lifetime 
oral study in mice, there were statistically significant increases in the incidence 
of benign and malignant pulmonary tumors, benign uterine polyps and mammary 
adenocarcinomas in female mice at 500 mg/kg/day, (approximately 71,000 times 
the systemic exposure following the maximum recommended human ophthalmic 
dose), but not at 5 or 50 mg/kg/day (approximately 700 or 7,000, respectively, 
times the systemic exposure following the maximum recommended human 
ophthalmic dose). In a subsequent study in female mice, in which post-mortem 
examinations were limited to the uterus and the lungs, a statistically significant 
increase in the incidence of pulmonary tumors was again observed at 500 mg/
kg/day. The increased occurrence of mammary adenocarcinomas was associated 
with elevations in serum prolactin which occurred in female mice administered oral 
timolol at 500 mg/kg/day, but not at doses of 5 or 50 mg/kg/day. An increased 
incidence of mammary adenocarcinomas in rodents has been associated with 
administration of several other therapeutic agents that elevate serum prolactin, 
but no correlation between serum prolactin levels and mammary tumors has been 
established in humans. Furthermore, in adult human female subjects who received 
oral dosages of up to 60 mg of timolol maleate (the maximum recommended 
human oral dosage), there were no clinically meaningful changes in serum prolactin. 
Timolol maleate was devoid of mutagenic potential when tested in vivo (mouse) 
in the micronucleus test and cytogenetic assay (doses up to 800 mg/kg) and in 
vitro in a neoplastic cell transformation assay (up to 100 mcg/mL). In Ames tests 
the highest concentrations of timolol employed, 5,000 or 10,000 mcg/plate, were 
associated with statistically significant elevations of revertants observed with tester 
strain TA100 (in seven replicate assays), but not in the remaining three strains. In 
the assays with tester strain TA100, no consistent dose response relationship was 
observed, and the ratio of test to control revertants did not reach 2. A ratio of 2 is 
usually considered the criterion for a positive Ames test. Reproduction and fertility 
studies in rats demonstrated no adverse effect on male or female fertility at doses 
up to 21,000 times the systemic exposure following the maximum recommended 
human ophthalmic dose.
PATIENT COUNSELING INFORMATION
Patients with bronchial asthma, a history of bronchial asthma, severe chronic 
obstructive pulmonary disease, sinus bradycardia, second or third degree 
atrioventricular block, or cardiac failure should be advised not to take this product. 
(see CONTRAINDICATIONS, 4.1, 4.2) Patients should also be instructed that ocular 
solutions, if handled improperly or if the tip of the dispensing container contacts 
the eye or surrounding structures, can become contaminated by common bacteria 
known to cause ocular infections. Serious damage to the eye and subsequent 
loss of vision may result from using contaminated solutions. (see WARNINGS 
AND PRECAUTIONS 5.8) Patients should also be advised that if they have ocular 
surgery or develop an intercurrent ocular condition (e.g., trauma or infection), they 
should immediately seek their physician’s advice concerning the continued use of 
the present multidose container. If more than one topical ophthalmic drug is being 
used, the drugs should be administered at least five minutes apart. Patients should 
be advised that Istalol® contains benzalkonium chloride which may be absorbed by 
soft contact lenses. Contact lenses should be removed prior to administration of 
the solution. Lenses may be reinserted 15 minutes following Istalol® administration.
Rx Only
Manufactured by:
Bausch & Lomb Incorporated
Tampa, FL   33637
Under License from: 
SENJU Pharmaceutical Co., Ltd
Osaka, Japan 541-0046
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P
upil testing can reveal serious 
retinal and neuro-ophthalmic 
disease and therefore should 
be incorporated into every 

comprehensive eye examination. 
With careful clinical examination, 
this test can aid in the diagnosis 
and management of many of these 
conditions at the primary care level. 
This article addresses the more com-
monly encountered pupil disorders 
and how clinicians can detect them 
through routine pupil testing. 

Neuroanatomy 
Meaningful interpretation of pupil-
lary findings requires a solid work-
ing knowledge of the anatomy of the 
light reflex and the autonomic inner-
vation of pupillary responses. The 
pupillary light and near responses 
are under parasympathetic innerva-
tion. The pupillary light response 
consists of both an afferent and 
efferent pathway. The afferent path-
way is responsible for transmitting 
the impulse of the incoming light 

via the photoreceptors of the retina, 
through the optic nerve to the chi-
asm and optic tract, then separate 
from the tract just anteriorly to the 
lateral geniculate body (LGN) before 
traveling to the mid-brain to bilater-
ally project to the pretectal nuclei.1

Pupil fibers synapse in the pretectal 
nuclei of the midbrain and travel 
to the two Edinger-Westphal nuclei 
of the oculomotor nerve (CN III), 
beginning the efferent pathway.1

Because of this neuroanatomy, we 
are able to objectively measure the 
integrity of the afferent pathway by 
observing the direct and consensual 
light responses. For example, the 

direct response of the right eye (and 
consensual response of the left eye) 
indicates the integrity of the affer-
ent pathway on the right side. This 
is also the reason why a lesion of 
the optic nerve or optic tract does 
not result in anisocoria, or differ-
ence in pupil size between the two 
eyes. Efferent pupil fibers then 
travel with CN III back towards 
the orbit, where they synapse in the 
ciliary ganglion, with 3% of post-
ganglionic fibers innervating the 
iris sphincter muscle (which allows 
for miosis) and the remaining 97% 
innervating the ciliary body (which 
allows for accommodation).1

Pupil Testing: 
Implications for Diagnosis

Diagnosing and managing many retinal and neurological conditions begins with the 
pupil. These testing techniques and tips can ensure you catch commonly encountered 
disorders right away. By Caroline B. Pate, OD                

Fig. 1. Neutral density filters can be useful in grading relative afferent pupillary 
defects.

Pupil Testing
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Oculo-sym-
pathetic inner-
vation to the 
eye consists of 
a three-neuron 
arc. Originating 
in the posterior 
hypothalamus, 
the first-order 
neuron descends through the brain-
stem to synapse in the ciliospinal 
center of Budge between the levels 
of the eighth cervical and fourth tho-
racic vertebrae (C8-T4). The second-
order neuron leaves the spinal cord 
and passes over the apex of the lung 
to synapse at the superior cervical 
ganglion. Third-order neurons give 
rise to post-ganglionic axons, which 
leave the superior cervical ganglion 
and run along the course of the 
internal carotid artery through the 
cavernous sinus, where they meet up 
with the ophthalmic division of the 
trigeminal nerve (V1) and ophthal-
mic artery to travel to the eye. Neu-
rons traveling with the ophthalmic 
artery go on to innervate Mueller’s 
muscle for eyelid control, whereas 
those traveling with V1 pass through 
the ciliary ganglion to innervate the 
iris dilator muscle, which allows for 
mydriasis.2,3

The Swinging Flashlight Test
Clinicians use the swinging flashlight 
test to detect an afferent pupillary 
defect and should conduct the test in 
a dark room with a transillumina-
tor or the light from the binocular 
indirect ophthalmoscope, which are 
preferred over a handheld penlight 
due to the intensity of the light. 
The strength of the direct pupillary 
response is compared with that of 
the consensual pupillary response in 
the same eye. When the consensual 
response is greater than the direct 
response in the affected eye, the 
patient has a relative afferent pupil-
lary defect (RAPD), also known as 

an APD or Marcus Gunn pupil, sig-
nifying damage at or anterior to the 
LGN.4 To cause an RAPD, the dam-
age must be unilateral or asymmet-
ric, such as in severe retinal disease, 
optic nerve disease or compromise, 
or a lesion behind the eye. Severe 
but bilaterally equal disease will not 
result in an RAPD, as a bilateral 
APD does not exist. In addition, an 
RAPD cannot be caused by disor-
ders of ocular media or refraction, 
even if extreme.4 Visual acuity does 
not necessarily correlate with an 
RAPD; however, clinicians should 
always look carefully for one in 
cases of significantly reduced acuity 
in one eye. 

RAPDs can also be assigned a 
grade using a neutral density filter 
over the good eye to quantify the 
defect. Neutral density filters are 
available in a variety of densities, 
with 0.3, 0.6, 0.9 and 1.2 log units 
being most helpful in grading an 
RAPD (Figure 1). Grading can be 
helpful for identifying subtle defects 
and monitoring for progression. 
Newer, high-definition technology 
is available for pupil diagnostics, 
allowing for objective, detailed 
and quantitative measurements of 
both the direct and consensual light 
responses.5 

Because of the consensual 
response, only one functioning pupil 
is needed to test for an RAPD in 
either eye. When testing only one 
pupil, the swinging flashlight test is 
performed in the same way as you 
would with two functioning pupils; 
however, only the reactive pupil is 
observed. The direct and consensual 
responses are compared in the reac-
tive pupil, and if the pupil constricts 
more with direct illumination than 
with consensual, then the RAPD is 
present in the opposite eye with the 
unreactive pupil. If the reactive pupil 
constricts more with consensual 
stimulation than with direct illumi-
nation, the RAPD exists in the eye 
with a reactive pupil. This is known 
as determining an APD by reverse.

Evaluating Pupil 
Shape and Size 
Pupils should be round, symmetrical 
and centered within the iris. Pupil 
size is influenced by smooth muscles 
under control of the autonomic 
nervous system, with the iris sphinc-
ter (parasympathetic innervation) 
having more powerful control than 
the iris dilator (sympathetic innerva-
tion) in maintaining pupil size and 
controlling the amount of light that 
enters the eye.6   

Pharmacologic Testing for Horner’s Syndrome15

Location of Lesion
For Diagnosis For Localization

Cocaine 10% Apraclonidine 0.5%-1% Hydroxyamphetamine 1% Phenylephrine 1%
Normal pupil (no lesion) Dilates Will not dilate Dilates Will not dilate
First or second order
(pre-ganglionic) Will not dilate

Dilates pupil (and 
reverses anisocoria)

Dilates Will not dilate

Third order (post-ganglionic) Will not dilate Dilates

Pharmacologic Testing for the Dilated Pupil using Pilocarpine
Finding Pilocarpine 0.125% Pilocarpine 1% 

Normal pupil Does not constrict Constricts
Adie’s pupil Constricts Constricts
CN III palsy Usually does not constrict Constricts
Pharmacologic dilation Does not constrict Does not constrict
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Due to changes in lighting and 
accommodation, a patient’s pupil 
size is constantly fluctuating. One of 
the initial elements of pupil testing 
should be to measure the patient’s 
pupil diameter to look for any evi-
dence of anisocoria. Under normal 
illumination, the average adult’s 
pupil size measures around 3.5mm, 
but can vary from 1.0mm to 10mm 
and get smaller as one ages due to 
senile miosis.7 A difference of 0.4mm 
or greater between the two eyes is 
considered clinically significant.8 If a 
patient has anisocoria, typically only 
one pupil is abnormal, and the etiol-
ogy can be either physiologic (which 
occurs in approximately 20% of 
normal patients), pharmacologic or 
pathologic in nature.9,10 

Any anisocoria should be further 
evaluated by re-assessing pupil size 
in both bright and dark illumination 
to help isolate the parasympathetic 
and sympathetic pathways, respec-
tively. If the difference between 
pupil sizes becomes greater in the 
bright illumination, the larger pupil 
is the abnormal one, indicating 
parasympathetic denervation. If the 
difference becomes greater in dark 
illumination, the smaller pupil is the 
abnormal one due to abnormal sym-
pathetic innervation. 

In either situation, a thorough 
and thoughtful history should 
accompany any suspected pupil 
anomaly, which may provide clues 
to the appropriate diagnosis, such 
as whether the patient recently took 
or came into contact with medica-
tions or agents that can affect pupil 
size, or they have a history of recent 

trauma or surgery. Clinicians can 
also look at old photos or a patient’s 
driver’s license to better understand 
the possible onset or duration. 

If the anisocoria is physiologic in 
nature, the difference in pupil size 
between the two eyes should remain 
constant in all lighting conditions. 
Physiologic anisocoria is seldom 
greater than 1mm, can be variable 
from day to day and can even switch 
eyes.9,10 No further pharmacologic 
evaluation is necessary if physiologic 
anisocoria is suspected, though clini-
cians should always rule out other 
neuropathologies. 

Pharmacological Pupil Testing
In the presence of a normal pupil-
lary response, pharmacological pupil 
testing can help differentiate the 
various causes of anisocoria. First, 
the clinician will need to determine 
which pupil is the problematic pupil. 

Small Pupil Problems
If the anisocoria is greater in the 
dark, practitioners should focus on 
the smaller pupil as the abnormal 
pupil and investigate impairment of 
the oculo-sympathetic system. Com-
mon causes include: 

• Pharmacologic constriction. If 
this is due to systemic drugs such 
as morphine, heroin or codeine, the 
miosis is typically bilateral. If the 
constriction is unilateral, the patient 
may have used a cholinergic agonist 
such as pilocarpine or had contact 
with a specific anticholinesterase 
agent, such as a flea/tick control 
product, which can cause a height-
ened parasympathetic effect. 

• Horner’s syndrome. Also known 
as oculo-sympathetic paresis, Horn-
er’s syndrome represents an inter-
ruption somewhere along the long 
oculo-sympathetic nerve pathway 
between its origin in the hypothala-
mus and the eye. The classic triad of 
symptoms includes unilateral ptosis, 
ipsilateral miosis and facial anhidro-
sis—although these findings can be 
variable in presentation (Figure 2).11 
One-third of cases are idiopathic, 
with no evident underlying cause.4 
Another 4% to 13% are of congeni-
tal etiology and are characterized by 
iris heterochromia, with the lighter 
iris being the affected eye.4,12 

Congenital cases result from 
trauma sustained during delivery or 
an idiopathic cause occurring before 
age two.12 Common etiologies of 
acquired preganglionic Horner’s syn-
drome include, but are not limited 
to: stroke, trauma, surgery, aortic or 
carotid artery dissection, Pancoast 
tumor and tuberculosis. Postgangli-
onic acquired causes include trauma, 
painful cluster migraine headaches 
(Raeder’s syndrome), giant cell arte-
ritis and neck/thyroid surgery.2 A 
detailed history and diagnostic imag-
ing can help to differentiate between 
some of the causes of acquired 
Horner’s syndrome.

Looking for evidence of a “dila-
tion lag” in suspected Horner’s 
syndrome can be helpful, as the 
Horner’s pupil will be delayed in its 
dilation in a dark room. The aniso-
coria will be most evident about 
four to five seconds after the lights 
are turned off, then the abnormal 
pupil will slowly begin to dilate over 
the next 10 to 15 seconds, mak-
ing the anisocoria less evident the 
longer the patient remains in the 
dark room.13,14 This dilation lag is 
a classic diagnostic sign of Horner’s 
syndrome and occurs secondary to 
passive dilation from relaxation of 
the iris sphincter in the Horner’s 

Fig. 2. Horner’s syndrome OS with ipsilateral miosis and ptosis.

Pupil Testing
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pupil as opposed to rapid, active 
dilation of a pupil with intact sym-
pathetic function and a working 
dilator muscle.14 Pharmacologic test-
ing will help confirm the diagnosis 
and further help localize the lesion to 
narrow down the differentials. 

Topical cocaine 4% to 10% was 
initially used to confirm the diag-
nosis of Horner’s syndrome, as it 
blocks reuptake of norepinephrine at 
the nerve ending. The excess norepi-
nephrine will cause a normal pupil 
to dilate, but a Horner’s pupil will 
fail to dilate because of the absence 
of norepinephrine at the receptor 

site.2-4,15 However, cocaine is dif-
ficult to obtain due to its scheduling 
status and has potential adverse side 
effects to the central nervous system. 
Recent literature has discussed a 
more favorable approach to con-
firming Horner’s syndrome using 
Iopidine (apraclonidine, Alcon).15,16 
Iopidine is a readily available alpha-
adrenergic receptor agonist typically 
used for its short-acting IOP lower-
ing properties. Instilling one drop 
of 0.5% or 1% Iopidine results in 
dilation of a Horner’s pupil and the 
reversal of the anisocoria with the 
miotic pupil becoming larger than 

the normal pupil.15,16 Iopidine has lit-
tle to no effect on a normal pupil.15,16 
Clinically, dilation of 1mm or more 
is needed to confirm the presence of 
Horner’s.16 Clinicians should mea-
sure pupil size approximately 30 to 
45 minutes after drop instillation.

Following confirmation of the 
diagnosis of Horner’s syndrome, the 
next clinical step is to differentiate 
the lesion’s location. Twenty-four 
to 48 hours following testing with 
Iopidine or topical cocaine, practitio-
ners can use pharmacologic testing 
with two drops of 1% Paredrine 
(hydroxyamphetamine, Akorn) to 

Pupil Testing

1. Check pupillary reaction to light
2. Measure pupil size. If anisocoria is noted, re-measure 

pupil size in bright and dim illumination.

Good light reaction in both eyes;
anisocoria greater in the dark

Physiologic 
anisocoria

Traumatic iris 
damage

Adie’s tonic 
pupil

Pharmacologic 
dilation

CN III palsy

Horner’s 
syndrome

Postganglionic lesion Preganglionic lesion

Is there a dilation lag? Examine iris at slit lamp

YES

0.5% - 1% 
apraclonidine

Normal or 
segmental 
constriction

1% 
phenylephrine

+
Affected pupil 

dilates

-
Neither pupil 

dilates

+
Affected 

pupil dilates

0.125% pilocarpine

- 
no change

- 
no change

+ 
constriction

+ constriction

Adapted from: Thompson HS, Pilley SFJ. Unequal Pupils. A flow chart for sorting out the 
anisocorias. Survey of Ophthalmology. 1976; 21(1):45-8.
Smit DP. Pharmacological testing in Horner’s syndrome – a new paradigm. S Afr Med J. 
2010;100(11):738-40.

1% pilocarpine

-
No 

dilation

NO

Poor light reaction in one or both eyes;
anisocoria greater in the light

Anisocoria Evaluation Flow Chart

+ 
constriction
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identify postganglionic (superior 
cervical ganglion to pupil) lesions 
from central or preganglionic 
lesions. Paredrine dilates a first- or 
second-order neuron lesion, as 
well as normal pupils, by releas-
ing stored norepinephrine from the 
postganglionic axon terminals into 
the neuromuscular junction at the 
iris dilator.15 There is no pharmaco-
logical test to differentiate between 
a first- and second-order neuron 
lesion. In a Horner’s syndrome sec-
ondary to a postganglionic lesion, 
these fibers are damaged and the 
Paredrine fails to dilate the pupil, 
causing the degree of anisocoria to 
remain the same. 

Because Paredrine is also difficult 
to obtain, phenylephrine 1% is often 
available, which can be diluted if 
needed from 2.5% solution, and 
should dilate a postganglionic 
Horner’s syndrome due to denerva-
tion super-sensitivity but not those 
due to central or preganglionic 
causes.17 Denervation super-sensi-
tivity takes time to develop, so in 
acute onset cases, this may not hold 
true. Although it is recommended 
that clinicians wait 24 to 48 hours 
between pharmacological tests, 
there may be situations in which 
stat imaging would take precedence 
over attempting to localize a lesion. 
The patient’s history—whether the 
Horner’s is isolated or if there are 
associated findings such as diplo-

pia, cranial nerve palsy, 
numbness, headache or 
pain—can help guide the 
management approach. 
Prompt imaging would be 
indicated in situations that 
point to a life-threatening 
etiology of Horner’s.

• Other oculo-sympa-
thetic innervation prob-
lems. Sympathetic spasms 
are rare and can involve 
the entire pupil (inter-

mittent mydriasis) or any segment 
of the pupil (tadpole-, or keyhole-
shaped pupil). Many of these cases 
are benign in nature and occur most 
commonly in young females.18 Sev-
eral reported cases have been later 
found to develop ipsilateral Horner’s 
syndrome, and the initial spasm is 
attributed to the firing of “sick neu-
rons.”18 Thus, clinicians should test 
for Horner’s in these cases.18

• Argyll-Robertson pupils. Bilat-
erally small and irregular pupils with 
a near response markedly better 
than the light response (also known 
as “light-near dissociation”) are 
known as Argyll-Robertson pupils.4 
Although the miosis is bilateral, it is 
often asymmetric, and these pupils 
are typically very difficult to dilate, 
which can help confirm the diagno-
sis.15 Because of the association with 
chronic syphilis, systemic labora-
tory testing, including FTA-Abs and 
VDRL, should be included in these 

patients’ workup.
Big Pupil Problems
If the anisocoria is greater in bright 
illumination, clinicians should focus 
on the larger pupil and investigate 
for parasympathetic denervation. 
Common causes include:

• Pharmacologic dilation. Many 
pharmacologic agents can result 
in pupillary dilation, and a care-
ful history is needed to help rule 
out these causes. Anticholinergics 
that can result in dilation include 
agents such as scopolamine found in 
motion sickness patches or perme-
thrin found in insecticides. Contact 
with various plant species such as 
angel’s trumpet, jimson weed and 
belladonna can also result in pupil 
dilation.19 Many OTC products con-
taining phenylephrine—including 
antihistamines, redness relief drops 
and anti-itch creams—may also be 
common culprits resulting in phar-
macologic dilation. Pharmacologi-
cally dilated pupils will not constrict 
with 1% pilocarpine.

• Tonic pupils. Lesions of the 
ciliary ganglion or short posterior 
ciliary nerves within the orbit will 
produce a tonic pupil, characterized 
by findings such as segmental iris 
paralysis, light-near dissociation, 
tonicity to light and accommodation 
responses and denervation hypersen-
sitivity to dilute cholinergic agents 
such as pilocarpine.1,4,20 Causes of 
a tonic pupil can include orbital 
trauma, viral illness, diabetes and 
syphilis.1,4 In older patients, clini-
cians should obtain an erythrocyte 
sedimentation rate (ESR) to rule out 
giant cell arteritis. When the tonic 
pupil is idiopathic, which is most 
often the case in 20- to 40-year-old 
females, the term Adie’s tonic pupil 
is used.1,4 Testing of deep tendon 
reflexes in the knee and ankle is 
often helpful to diagnose Adie’s syn-
drome, in which these reflexes are 
markedly diminished or absent.1,20

Pupil Testing

Fig. 4. Segmental iris paralysis noted in 
tonic pupils, best observed under slit 
lamp magnification.
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Fig 3. Above, the patient has anisocoria with a 
suspected left tonic pupil. Below, post-pharmacologic 
testing with 0.125% pilocarpine shows constriction 
OS, demonstrating denervation supersensitivity. 
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Due to denervation hypersensitiv-
ity of the iris sphincter, tonic pupils 
will constrict with a weak con-
centration of 0.125% pilocarpine, 
whereas this concentration is ineffec-
tive in normal pupils (Figure 3).1,4,15 
Commercially available pilocarpine 
can be diluted in office using seven 
drops of saline to one drop of 1% 
pilocarpine, or 15 drops of saline to 
one drop of 2% pilocarpine. Clini-
cians can mix the agents in a contact 
lens case, using a syringe to ensure 
equal saline and pilocarpine drop 
sizes when mixing.  

Frequently, tonic pupils are diag-
nosed behind the slit lamp. Clini-
cians can use the biomicroscope to 
look for segmental pupillary sphinc-
ter palsies or segmental constriction 
found in tonic pupils to assist in the 
diagnosis (Figure 4). Turning the 
rheostat on and off while the light 
beam is placed at the pupil margin 
can be helpful to look for these char-
acteristic findings.

There is no definitive treatment 
for patients with tonic pupils. 
Mild miotics such as brimonidine, 
low-dose pilocarpine or specialty 
iris-simulating contact lenses may 
be helpful for patients symptomatic 
for glare caused by the mydriasis.1,4 
The tonic pupil is usually unilateral, 
but can become bilateral at a rate 
of approximately 4% per year.1 In 
addition, the amount of anisocoria 
tends to gradually diminish, as the 
larger tonic pupil becomes more 
miotic over time.1,4   

• Cranial nerve III palsy. The typ-
ical presentation in an isolated CN 
III palsy is ptosis along with exotro-
pia and hypotropia causing the eye 
to be in a “down and out” position 
(Figure 5). Because the pupillary 
fibers are located close to the surface 
of CN III, they are more susceptible 
to compression via a mass or aneu-
rysm and are more likely to result in 
a pupil-involving CN III palsy.4 

In all cases of pupillary involve-
ment, immediate neurosurgical 
consult with neuroimaging and 
angiography is indicated. Ensure this 
occurs by sending the patient to the 
emergency department immediately 
and notify the hospital in advance of 
the incoming patient with the poten-
tial for a life-threatening condition. 

An aneurysm of the posterior 
communicating artery presents with 
a CN III palsy 30% to 60% of the 
time.23 In addition, other causes such 
as tumors and trauma must also be 
ruled out in pupil-involving CN III 
palsies.23 Although pupil-sparing 
CN III palsies tend to be ischemic 
in nature, this rule is not absolute, 
as pupil-sparing may become pupil-
involving over time.21 Up to 14% of 
CN III palsies due to aneurysm may 
not show pupil involvement in the 
early stages.23 Careful and close fol-
low up is indicated for all patients in 
which the pupil is spared—especially 
if there is no underlying systemic 
diabetes or hypertension. 

Visual acuity tends to be unaf-
fected in these patients, and the 
pupil will constrict with 1% pilocar-
pine. Clinicians should always con-
sider consulting with a neurologist, 
even when they suspect a CN III 
palsy not caused by an aneurysm.

Careful observation of the pupils 
can reveal important information 
about the autonomic nervous sys-
tem, and further evaluation with 
pharmacologic testing can help con-
firm sympathetic or parasympathetic 
deficits. These clinical observations 
and tests can ensure ODs provide 

patients and comanaging practi-
tioners the information necessary 
for appropriate treatment, even for 
those who may not even know they 
have a neurological condition. ■

Dr. Pate is an associate professor 
at the UAB School of Optometry in 
Birmingham, AL.

1. Gurwood AS, Lehn LE. Tonic Pupils. Optometry Today. 
1999;39(13):37-9.
2. Patel S, Ilsen PF. Aquired Horner’s syndrome: clinical review. 
Optometry. 2003;74(4):245-56.
3. Gurwood AS. Horner’s Syndrome. Optometry Today. 
1999;39(11):36-7.
4. Wilhelm H. Neuro-ophthalmology of pupillary function – 
practical guidelines. J Neurol. 1998;245(9):573-83.
5. Konan Medical USA. RAPDx. Accessed 18 Jan 2016. http://
konanmedical.com/rapdx/. 
6. Purves D, Augustine GJ, Fitzpatrck D, et al. Neuroscience. 4th 
ed. Sunderland, MA:  Sinauer Associates; 2008:290–1.
7. Pensyl CD, Benjamin WJ. Ocular Motility. Borish’s Clinical 
Refraction 2nd ed. St. Louis:  Butterworth Heinemann Elsevier; 
2006:356-65. 
8. Loewenfeld IE. Simple, central anisocoria: A common condi-
tion seldom recognized. Trans Am Acad Ophthalmol Otolaryngol. 
1977;83:832.
9. Lam BL, Thompson HS, Corbett JJ. The prevalence of simple 
anisocoria. Am J Ophthalmol. 1987 Jul 15;104(1):69-73.
10. Rosenberg ML. Physiologic anisocoria: A manifestation of 
physiologic sympathetic asymmetry. Neuro-Ophthalmology. 
2008;32:147-9.
11. Walton K. Buono L. Horner syndrome. Curr Opin Ophthal. 
2003;14;357-63.
12. Bell RL, Atweh N, Ivy ME, Possenti P. Traumatic and iatro-
genic Horner syndrome: case reports and review of the literature. 
J Trauma. 2001;51(2):400-4.
13. Bremner F. Pupil evaluation as a test for autonomic disor-
ders. Clin Auton Res. 2009;19:88-101.
14. Crippa SV, Borruat FX, Kawasaki A. Pupillary dilation lab 
is intermittently present in patients with a stable oculosym-
pathetic defect (Horner Syndrome). Am J Ophthalmol. 2007 
Apr;143(4):712-5.
15. Bennetto L, Guly C, Ormerod I, Plant GT. Eye drop neurology. 
Pract Neurol. 2014;14:145-51.
16. Smit DP. Pharmacological testing in Horner’s syndrome – a 
new paradigm. S Afr Med J. 2010;100(11):738-40.
17. Danesh-Meyer HV, Savino P, Sergott R. The correlation of 
phenylephrine 1% with hydroxyamphetamine 1% in Horner’s 
syndrome. Br J Ophthalmol. 2004;88:592-3.
18. Balaggan KS, Hugkulstone CE, Bremner FD. Episodic 
segmental iris dilator muscle spasm: The tadpole-shaped pupil. 
Arch Ophthalmol. 2003;121:744.
19. Vunda A, Alcoba G. Mydriasis in the garden. New Eng J 
Med. 2012;367:1341.
20. Leavitt JA, Wayman LL, Hodge DO, Brubaker RF. Pupillary 
response to four concentrations of pilocarpine in normal sub-
jects: application to testing for Adie tonic pupil. Am J Ophthal-
mol. 2002;133(3):333-6.
21. Kissell JT, Burde RM, Klingele TG, Zeiger HE. Pupil-sparing 
oculomotor palsies with internal carotid-posterior communicat-
ing artery aneurysms. Ann Neurol. 1983;13:149-54.
22. Thompson HS, Pilley SFJ. Unequal pupils. A flow chart 
for sorting out the anisocorias. Survey of Ophthalmology. 
1976;21(1):45-8.
23. Lemos J, Eggenberger E.  Neuro-ophthalmological emergen-
cies. The Neurohospitalist. 2015; 5(4):223-33.

Fig. 5. Pupil involving CN III palsy in the left eye.

P
hoto: M

ark S
w

anson, O
D

056_ro0316_f2.indd   63056_ro0316_f2.indd   63 3/7/16   1:23 PM3/7/16   1:23 PM



REVIEW OF OPTOMETRY  MARCH 15, 201664

W
hat is an optometrist to 
do when a patient has a 
condition that prevents 
you from examining 

the internal structures of the eye? 
We’ve all had patients with opaque 
corneas, dense cataracts or vitre-
ous hemorrhages that completely 
or partially obscure our view of 
the posterior segment by conven-
tional slit-lamp examination or 
biomicroscopy. In these cases, the 
best tool at our disposal is B-scan 
ultrasonography. Ultrasound has 
been used in eye care since the 
1950s for accurately imaging the 
internal ocular structures when 
this information is not obtainable 
by other methods (Table 1).1

It is capable of providing valu-
able information about the lens, 
vitreous, retina, choroid, sclera 
and orbit. B-scan ultrasonography 
is a painless, noninvasive method 
that can be performed easily in the 
clinic, or at a hospital bedside. It 
can be done safely on adults and 

Scoring an A+   
   on a B-scan

Master the art of this ultrasound technology. By Derek Urban, OD, Jennifer Ramey, OD, 
Ryan Bunch, OD, and Nathan Lighthizer, OD

Above, when performing a basic 
B-scan, the first image to obtain 
is a transverse 12 o’clock scan. 
Have the patient look up—at 12 
o’clock—and place the probe at 
6 o’clock. Point the probe marker 
nasally, at 3 o’clock for the right 
eye. At left, the top part of the 
scan corresponds to the location 
of the probe marker. Here, the 
doctor is pointing to the lower 
part of the screen, or the 9 
o’clock position.

Essential Procedures
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children. It can also be a powerful 
diagnostic tool even when pathol-
ogy is clinically visible (Table 1). 

Principles of Ultrasonography
B-scan ultrasound uses high fre-
quency soundwaves that are trans-
mitted from a probe/transducer 
into the eye. As these soundwaves 
strike the intraocular structures, an 
echo is reflected back to the probe 
and converted into an electrical 
signal. This signal is then recon-
structed into a two-dimensional 
image on a monitor. The stronger 
the echo, the brighter the display. 
This process is repeated 1,000 
times per second to produce a 
real-time display. The soundwaves 
used are inaudible to human ears 
because they have a frequency 
greater than 20KHz. Ophthalmic 
ultrasound most commonly uses a 
frequency of 10MHz. This allows 
for the best combination of tissue 
penetration and image resolution.  

Another important aspect of all 
ultrasound instruments is the abil-
ity to adjust the amplification of 
echo signals. This is known as the 
gain control. The gain control is 
similar to the volume control on 
a radio. It changes the intensity of 
the returning echo displayed on 
the screen. It does not change the 
amount of energy emitted from the 
probe. A higher gain level allows 
for the capture of weaker echoes, 
such as those caused by vitreous 
opacities. A lower gain level will fil-
ter the weaker echoes, leaving only 
the strongest echoes, such as optic 
nerve drusen, the retina and the 
sclera. Lowering the gain effectively 
improves the resolution of the dis-
play, but in turn will also decrease 
the depth of the sound beam pen-
etration. 

Most ultrasound machines have 
the ability to use measurement 
calipers to assess lesion size, depth 

and distances within the eye. Some 
can zoom in and out, change image 
position, vary image contrast, save 
images as movies or pictures, use 
an A-scan cross vector overlay and 
generate final reports. 

Getting to know all the features 
of your machine will enhance your 
ability to perform and interpret a 
B-scan properly. 

Probe Orientations
The B-scan can be used in three 
different orientations for the eye: 
transversal, longitudinal and axial. 

In a transverse scan, the probe 
is oriented tangential to the lim-
bus with the probe marker point-
ing superiorly for vertical scans 
and oblique scans, or nasally for 
horizontal scans. You designate 

the meridian being scanned by the 
clock hour in the center of the scan. 
A transverse scan is used to deter-
mine the lateral extent of a lesion. 

In a longitudinal scan, the probe 
is oriented perpendicular to the lim-
bus with the probe marker pointing 
to the center of the cornea. The 
scanned meridian is designated by 
the clock hour opposite of where 
the marker is placed. A longitudinal 
scan is used to determine the length 
(anterior to posterior) of the lesion, 
or to identify the insertion of mem-

This B-scan 
image portrays 
a normal, 
healthy eye.

To see a narrated video 
of this procedure and 
additional sample B-scan 
images, visit www.
reviewofoptometry.com, or 
scan this QR code.

Table 1. Indications for B-Scan Ultrasonography 
When Direct Visualization 
is Impossible

When Ocular Structures are Visible

Lid abnormalities

Corneal opacities

Hyphema/hypopyon

Miosis

Dense cataracts

Vitreous opacities

Differentiating iris and ciliary body lesions

Ruling out ciliary body detachments

Differentiating intraocular tumors

Differentiating serous vs. hemorrhagic 
choroidal detachments

Rhegamatogenous vs. exudative retinal 
detachments

Differentiating disc drusen vs. disc edema
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branes. The imaging of longitudinal 
scans always displays the anterior 
eye superiorly and the posterior eye 
inferiorly. 

In an axial scan, the probe is 
placed on the center of the cornea 
with the patient looking straight 
ahead. Although this results in poor 
resolution of scans due to imaging 
through the dense media of the nat-
ural lens, axial scans are useful for 
locating lesions in the posterior pole 
and determining where lesions are 
in relation to anatomical markers 
such as the optic nerve and macula. 
Axial scans can be done horizon-
tally, vertically or obliquely. 

Basic Screening 
Examination Protocol 
Here is how to perform a B-scan 
on a patient: 

Step 1. Prior to beginning, make 
sure to disinfect the probe accord-
ing to the manufacturer’s instruc-
tions.

Step 2. Begin by having the 
patient seated comfortably. The 
patient can be seated upright or 
reclined, with the head securely 
resting on the headrest. 

Step 3. Instill one drop of topi-
cal anesthetic in each eye. This is 
especially important if you place 
the probe on the patient’s cornea or 
conjunctiva.

Step 4. Apply a coupling agent 
to the probe tip. Often, artificial 
tear gel or 2.5% methylcellulose 

are used; however, be sure to avoid 
using abdominal ultrasound gel, as 
it is considered an ocular irritant. 

Step 5. Scan through the different 
meridians: transverse, longitudinal 
and axial, moving the probe tip 
from limbus to the conjunctiva. 
Make sure to observe the image on 
the screen while you are recording. 
(Table 2).

Step 6. Save images as you go 
(For example, a tangential scan at 

12 o’clock on the right eye can be 
saved as “OD-T12”). This will be 
beneficial when performing topo-
graphical evaluation of the images 
after completeing all the scans.

B-scan Pearls
Here are several tips on high qual-
ity scanning images:  

• Be sure to direct the patient’s 
gaze away from the probe and 
toward the meridian being scanned.  

• The probe can either be placed 
on the patient’s closed eyelid or, for 
better resolution and certain globe 
position, place the probe directly on 
the conjunctiva. 

• Remember that the top of the 
displayed image always correlates 
to the mark on the probe. 

• Try to keep the probe perpen-
dicular to the tissue being imaged, 
as doing so will improve resolution.  

• Depending on what you are 
trying to image, developing a rou-
tine can be beneficial. For example, 
start with a tangential scan at 
12 o’clock on the right eye, then 
perform a longitudinal scan at 12 
o’clock on the right eye. Move 
clockwise through the meridians, 
alternating between transverse and 
longitudinal. Finish with vertical 
and horizontal axial scans. Then 
repeat the pattern on the left eye. 

• The center of the scan offers 
the best resolution; try to center the 
area of interest in the scans.1

Topographic Evaluation
Topographic evaluation is per-
formed once a lesion is found; this 
allows for detailed analysis regard-
ing various aspects of the lesion. 
Typically, a standard sequence of 
steps is followed in this process. 
The transverse orientation is clas-
sically done first. The probe is 
placed on the opposite side of the 
globe as the lesion and moved 
from limbus to fornix. Following 

B-scan of a retinal tear on high gain.

B-scan of a retinal tear on low gain.

Table 2. Basic Screening Protocol Notes

1. Transverse scans: Perform transverse scans of the 3, 6, 9, and 12 o’clock meridians.  
Maneuver the probe into the fornix to image more anterior regions.

2. At minimum, perform longitudinal scans of 9 o’clock OD and/or 3 o’clock OS. These 
scans provide images of the macula. More meridians can be done if indicated.

3. Axial scans can be performed vertically or horizontally, or both.  Axial scans are good for 
imaging the posterior pole.

Essential Procedures
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David Lewerenz, OD, FAAO
Clinical Diplomate in Low Vision, American Academy of Optometry
Northeastern State University Oklahoma College of Optometry

• Acuity Pro Digital Acuity Software Suite Version 9 for Windows
• Software only or all in one systems available
• Includes custom remote, pathology images, Looney Tunes clips, Macro app, and Marco TRS compatible
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this pattern, sound beams gather 
information regarding the lateral 
extent of a lesion from posterior 
to anterior. Following this step, 
the lesion’s anterior to posterior 
extent is assessed using the lon-
gitudinal approach. Again, the 
probe is placed on the eye opposite 
the lesion; however, the marker is 
oriented toward the center of the 
cornea. Both of these scans together 
provide valuable information 
regarding the shape and dimensions 
of a lesion. 

Axial scans may be performed to 
give a three-dimensional feel for the 
lesion. This additional approach is 
oriented to include both the lesion 
and the optic nerve in the same 
scan. Having multiple orientations 
is extremely valuable in the diagno-
sis and description of various ocular 
conditions. For example, by com-
bining separate axial and transverse 
scans, a clinician can differentiate 
whether a funnel-shaped retinal 
detachment is open or closed.1

It is also valuable to perform a 
simultaneous A-scan to gain addi-
tional topographical information of 
lesions such as a choroidal mass. 

B-Scan Interpretation 
Any review of B-scan ultrasound 
would be incomplete without dis-
cussing proper interpretation of the 
scan results. This brief review cov-
ers the most common findings in 
different ocular structures:

• Vitreous. When examining the 
vitreous cavity on a B-scan, com-
mon conditions, such as a poste-
rior vitreous detachment, can be 
evaluated and easily differentiated 
from more serious abnormalities 
such as a vitreous hemorrhage. In a 
young, healthy eye, the vitreous is 
mostly echolucent. When vitreous 
degeneration occurs, the cholesterol 
crystals within the liquefied vitreous 
will float and move within the vitre-

ous cavity. On B-scan, these crystals 
will show as hyper-reflective foci 
within the vitreous cavity. If viewed 
dynamically, they will actually move 
as the eye moves. When a vitreous 
detachment occurs, the B-scan will 
show a reduced volume of the vit-
reous gel, with a clear delineation 
between the gel and liquid vitreous. 

Vitreous hemorrhage—a result 
of tearing due to conitions such 
as vitreoretinal traction, diabetic 
retinopathy and blunt trauma—will 
appear in a B-scan as low-intensity 
echoes within the vitreous cavity. 
This too will have movement with 
dynamic scanning. The echographic 
pattern of a vitreous hemorrhage 
will depend on its age and severity. 
Fresh mild hemorrhages appear as 
small dots or linear areas of low 
reflective mobile vitreous opaci-
ties, whereas in more severe older 
hemorrhages, blood organizes and 

forms membranes. Vitreous hemor-
rhages may also layer inferiorly, due 
to gravitational forces.

Asteroid hyalosis is a benign 
condition wherein calcium salts 
accumulate in the vitreous cavity. 
The calcium is relatively dense and 
produces multiple pinpoints, highly 
reflective vitreous opacities. Intra-
ocular foreign bodies can be easily 
detected using ultrasound. 

Ultrasound has the advantage of 
more precisely localizing the foreign 
object than other imaging modali-
ties, such as CT or MRI. This can 
be extremely useful information for 
the surgeon removing the foreign 
body.

• Retina. When examining the 
retina on B-scan, conditions such 
as a retinal tear, retinal detachment 
and retinoschisis can be clearly 
differentiated. A retinal tear will 
appear on longitudinal scans as a 

Above, the patient undergoes 
a transverse 3 o’clock scan. 
The patient looks nasally while 
the probe is placed at the 9 
o’clock position with the probe 
marker oriented at 12 o’clock. 
At left, the top of this scan is 
the 12 o’clock position, the 
middle is the 3 o’clock position 
and the bottom is the 9 o’clock 
position.

Essential Procedures
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“flap.” On occasion, the flap will 
still be connected to the posterior 
vitreous surface or membrane. 
Subretinal fluid may form beneath 
the flap, elevating it further. A reti-
nal detachment will show a highly 
reflective, undulating membrane (if 
viewed dynamically) on the B-scan. 
If it is a total retinal detachment, 
typically a funnel shape will be 
observed as the retina is still 
attached at the ora serrata and the 
optic nerve, typically. Retinoschi-
sis, while difficult to differentiate 
from a retinal detachment on fun-
duscopy, can be further evaluated 
using a B-scan. On B-scan, retinos-
chisis will appear dome-shaped, 
rigid and thin (it will not undulate 
like a retinal detachment if viewed 
dynamically). 

• Choroid. When viewing a 
B-scan, the choroid appears much 
thicker than the retina. This is true 
for normal eyes or when looking 
at conditions such as a choroidal 
detachment. A choroidal detach-
ment will appear with a dome-
shaped contour; larger detachments 
may consist of multiple domes that 
‘kiss’ in the middle of the vitre-
ous. Traumatic causes of choroidal 
detachments are often hemorrhagic, 
rather than serous. The subchoroi-
dal space of a hemorrhagic detach-
ment will show a host of dots, as 
opposed to a hollow area. 

Differentiating between choroi-
dal nevi and melanomas is another 
useful application for B-scan. 
Typically, melanomas arising from 
the choroid appear as smooth, 
dome-shaped lesions with low to 
medium internal reflectivity and a 
regular internal structures. Internal 
vascularity can also be detected. A 
classic collar button or mushroom-
shaped lesion is evident in tumors 
that have broken through Bruch’s 
membrane. Occasionally, choroidal 
evacuation is seen at the base of the 

tumor, which represent the tumor 
invading further into the choroid. A 
melanoma can progress still further 
and extend through the scleral wall, 
known as extrascleral extension. 

A choroidal nevus may appear to 
have a dome-shaped appearance as 
well; however, it differs from a mel-
anoma in that it has high reflectivity 
and lacks internal vascularity. 

Unfortunately, small melanomas 
may show an absence of low inter-
nal reflectivity and, therefore, may 
be difficult to differentiate from a 
small benign nevus.

Metastatic tumors have a much 
different echographic appearance. 
These tumors usually have an 
irregular, lumpy contour, an irregu-
lar internal structure, a medium-to-
high internal reflectivity and little 
evidence of internal vascularity. 
Although exudative detachments 
occur with choroidal melanomas, 
similar-sized metastatic tumors typi-
cally have more extensive detach-
ments. Extrascleral extension also 
can be seen with these tumors and 
is generally not helpful in the differ-
entiation of the tumor.

• Ciliary Body. The ciliary body 
is visualized best with high-reso-
lution scanning; however, a ciliary 
body detachment can extend into 

the peripheral choroid and can be 
seen on contact B-scan. A low-to-
medium reflective cleft can be seen 
in the subciliary space. Ciliary body 
tumors are similar to those seen in 
the choroid and have similar echo-
graphic characteristics. Although 
most ciliary body tumors are mela-
nomas, a variety of other tumors do 
arise in the ciliary body, including 
metastatic tumors, medulloepithe-
liomas and leiomyomas. 

• Optic Nerve. Without inter-
ference of media opacities, the 
shape of the optic nerve, including 
the cup, is detectable with ultra-
sound. Differentiating the cause 
of a swollen optic nerve is a com-
mon clinical indication for B-scan. 
Papilledema, which is the result 
of increased intracranial pressure, 
will show a slightly widened optic 
nerve. With more elevated pres-
sure, a black, empty-appearing 
area within the optic nerve sheath 
is apparent. This is known as a 
crescent sign and signifies the sepa-
ration of sheath from optic nerve. 
Optic disc drusen, which can simu-
late papilledema, appear as highly 
reflective entities at the base of the 
optic nerve head. 

Ultrasound can also be used to 
detect and differentiate optic nerve 

The patient undergoes a longitudinal 9 o’clock scan. The patient looks temporally, the probe is 
placed opposite at 3 o’clock and the probe marker is pointed toward the 9 o’clock meridian. 

Essential Procedures
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tumors, such as gliomas and menin-
giomas. An optic nerve glioma is a 
neoplasm that infiltrates the optic 
nerve parenchyma. On ultrasound, 
this is a smooth, fusiform mass 
with low-to-medium and regular 
internal reflectivity. An optic nerve 
sheath meningioma is a tumor of 
the optic nerve sheath. In contrast 
to a glioma, this tumor typically 
has a medium-to-high, irregular 
internal reflectivity with potential 
areas of calcification. 

Know the Norm
It is vital to have a good grasp of 
what a normal ultrasound looks 
like. Not only are there minor dif-
ferences in normal findings from 
patient to patient, but variation 
can exist within the same eye, due 
to the heterogenous nature of a 
normal eye. It is highly recom-
mended that you gain as much 
experience as possible examining 
a normal eye to better evaluate 
patients with suspected eye disease. 

With increased experience, you 
will gain the confidence to evaluate 
a variety of ocular conditions.

As you become more expe-
rienced, you can expand your 
abilities to include more advanced 
techniques—such as examining the 
orbit and extraocular muscles. Your 
practice and, most importantly, 
your patients will benefit. ■

Dr. Urban is a staff optometrist 
at the Veterans Health Care System 
of the Ozarks in Fayetteville, AR. 

Dr. Bunch is currently complet-
ing an optometry residency in ocu-
lar disease at the Veterans Health 

Care System of the Ozarks in Fay-
etteville, AR. 

Dr. Ramey is currently complet-
ing an optometry residency in ocu-
lar disease at the Veterans Health 
Care System of the Ozarks in Fay-
etteville, AR. 

Dr. Lighthizer is assistant dean 
for clinical care services, director 
of continuing education, and chief 
of both the specialty care clinic and 
the electrodiagnostics clinic at NSU 
Oklahoma College of Optometry.

1. Byrne SF, Green RL. Ultrasound of the eye and orbit, 2nd 

ed. Philadelphia, PA: Mosby, 2002:544.

Disease 
Scans

These are a few 

examples of the 

pathologies that 

can be imaged 

using B-scan 

ultrasonography. 

1. Posterior vitreous 

detachment with 

macular traction. 

2. Choroidal 

melanoma with 

overlying retinal 

detachment. 

3. Cilary body 

tumor. 

4. Optic nerve 

drusen. 

Software that 
accompanies 
ultrasound 
devices—such as 
the caliper tools 
being employed 
here—can measure 
any lesions 
discovered. 

1 2

3 4
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INDICATIONS AND USAGE
ZYLET® (loteprednol etabonate 0.5% and tobramycin 0.3% ophthalmic suspension) is a topical 

anti-infective and corticosteroid combination for steroid-responsive infl ammatory ocular conditions 

for which a corticosteroid is indicated and where superfi cial bacterial ocular infection or a risk of 

bacterial ocular infection exists. 

Please see additional Indications and Usage information on adjacent page, 
including list of indicated organisms.

RP0915_BL Zylet.indd   2RP0915_BL Zylet.indd   2 8/12/15   1:38 PM8/12/15   1:38 PM



INDICATIONS AND USAGE (continued)
Ocular steroids are indicated in infl ammatory conditions of the palpebral and bulbar conjunctiva, cornea 

and anterior segment of the globe such as allergic conjunctivitis, acne rosacea, superfi cial punctate 

keratitis, herpes zoster keratitis, iritis, cyclitis, and where the inherent risk of steroid use in certain infective 

conjunctivitides is accepted to obtain a diminution in edema and infl ammation. They are also indicated 

in chronic anterior uveitis and corneal injury from chemical, radiation or thermal burns, or penetration of 

foreign bodies. 

The use of a combination drug with an anti-infective component is indicated where the risk of superfi cial 

ocular infection is high or where there is an expectation that potentially dangerous numbers of bacteria will 

be present in the eye.

The particular anti-infective drug in this product (tobramycin) is active against the following common 

bacterial eye pathogens: Staphylococci, including S. aureus and S. epidermidis (coagulase-positive 

and coagulase-negative), including penicillin-resistant strains. Streptococci, including some of the 

Group A-beta-hemolytic species, some nonhemolytic species, and some Streptococcus pneumoniae, 

Pseudomonas aeruginosa, Escherichia coli, Klebsiella pneumoniae, Enterobacter aerogenes, Proteus 
mirabilis, Morganella morganii, most Proteus vulgaris strains, Haemophilus infl uenzae, and H. aegyptius, 
Moraxella lacunata, Acinetobacter calcoaceticus and some Neisseria species.

IMPORTANT SAFETY INFORMATION
•  ZYLET® is contraindicated in most viral diseases of the cornea and conjunctiva including epithelial herpes 

simplex keratitis (dendritic keratitis), vaccinia, and varicella, and also in mycobacterial infection of the eye 

and fungal diseases of ocular structures.

•  Prolonged use of corticosteroids may result in glaucoma with damage to the optic nerve, defects in 

visual acuity and fi elds of vision. Steroids should be used with caution in the presence of glaucoma. 

If this product is used for 10 days or longer, intraocular pressure should be monitored.

•  Use of corticosteroids may result in posterior subcapsular cataract formation.

•  The use of steroids after cataract surgery may delay healing and increase the incidence of bleb formation. 

In those diseases causing thinning of the cornea or sclera, perforations have been known to occur with 

the use of topical steroids. The initial prescription and renewal of the medication order should be made 

by a physician only after examination of the patient with the aid of magnifi cation such as a slit lamp 

biomicroscopy and, where appropriate, fl uorescein staining.

•  Prolonged use of corticosteroids may suppress the host response and thus increase the hazard of 

secondary ocular infections. In acute purulent conditions, steroids may mask infection or enhance existing 

infections. If signs and symptoms fail to improve after 2 days, the patient should be re-evaluated.

•  Employment of corticosteroid medication in the treatment of patients with a history of herpes simplex 

requires great caution. Use of ocular steroids may prolong the course and exacerbate the severity of 

many viral infections of the eye (including herpes simplex).

•  Fungal infections of the cornea are particularly prone to develop coincidentally with long-term local steroid 

application. Fungus invasion must be considered in any persistent corneal ulceration where a steroid has 

been used or is in use.

•  Most common adverse reactions reported in patients were injection and superfi cial punctate keratitis, 

increased intraocular pressure, burning and stinging upon instillation.

Please see Brief Summary of Prescribing Information on the following page.

®/™ are trademarks of Bausch & Lomb Incorporated or its affi liates.
© 2015 Bausch & Lomb Incorporated. All rights reserved. Printed in USA. US/ZYL/15/0013a
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to use Zylet safely 
and effectively. See full prescribing information for Zylet.

Zylet®
(loteprednol etabonate 0.5% and tobramycin 0.3% ophthalmic suspension)

Initial U.S. Approval: 2004
DOSAGE AND ADMINISTRATION
2.1 Recommended Dosing
Apply one or two drops of Zylet into the conjunctival sac of the affected eye every four to six 
hours. During the initial 24 to 48 hours, the dosing may be increased, to every one to two hours. 
Frequency should be decreased gradually as warranted by improvement in clinical signs. Care 
should be taken not to discontinue therapy prematurely. 
2.2 Prescription Guideline
Not more than 20 mL should be prescribed initially and the prescription should not be 
refilled without further evaluation [see Warnings and Precautions (5.3)].

CONTRAINDICATIONS
4.1 Nonbacterial Etiology
Zylet, as with other steroid anti-infective ophthalmic combination drugs, is contraindicated 
in most viral diseases of the cornea and conjunctiva including epithelial herpes simplex 
keratitis (dendritic keratitis), vaccinia, and varicella, and also in mycobacterial infection of 
the eye and fungal diseases of ocular structures. 

WARNINGS AND PRECAUTIONS 
5.1 Intraocular Pressure (IOP) Increase
Prolonged use of corticosteroids may result in glaucoma with damage to the optic nerve, 
defects in visual acuity and fields of vision. Steroids should be used with caution in the 
presence of glaucoma.
If this product is used for 10 days or longer, intraocular pressure should be monitored.
5.2 Cataracts
Use of corticosteroids may result in posterior subcapsular cataract formation.
5.3 Delayed Healing
The use of steroids after cataract surgery may delay healing and increase the incidence 
of bleb formation. In those diseases causing thinning of the cornea or sclera, perforations 
have been known to occur with the use of topical steroids. The initial prescription and 
renewal of the medication order should be made by a physician only after examination 
of the patient with the aid of magnification such as a slit lamp biomicroscopy and, where 
appropriate, fluorescein staining.
5.4 Bacterial Infections
Prolonged use of corticosteroids may suppress the host response and thus increase the 
hazard of secondary ocular infections. In acute purulent conditions of the eye, steroids may 
mask infection or enhance existing infection. If signs and symptoms fail to improve after 
2 days, the patient should be re-evaluated.
5.5 Viral Infections
Employment of a corticosteroid medication in the treatment of patients with a history of 
herpes simplex requires great caution. Use of ocular steroids may prolong the course and 
may exacerbate the severity of many viral infections of the eye (including herpes simplex). 
5.6 Fungal Infections
Fungal infections of the cornea are particularly prone to develop coincidentally with long-
term local steroid application. Fungus invasion must be considered in any persistent 
corneal ulceration where a steroid has been used or is in use. Fungal cultures should be 
taken when appropriate.
5.7 Aminoglycoside Hypersensitivity
Sensitivity to topically applied aminoglycosides may occur in some patients. If hypersensitivity 
develops with this product, discontinue use and institute appropriate therapy.

ADVERSE REACTIONS 
Adverse reactions have occurred with steroid/anti-infective combination drugs which can 
be attributed to the steroid component, the anti-infective component, or the combination.
Zylet:
In a 42 day safety study comparing Zylet to placebo, ocular adverse reactions included injection 
(approximately 20%) and superficial punctate keratitis (approximately 15%). Increased 
intraocular pressure was reported in 10% (Zylet) and 4% (placebo) of subjects. Nine percent 
(9%) of Zylet subjects reported burning and stinging upon instillation.
Ocular reactions reported with an incidence less than 4% include vision disorders, 
discharge, itching, lacrimation disorder, photophobia, corneal deposits, ocular discomfort, 
eyelid disorder, and other unspecified eye disorders.
The incidence of non-ocular reactions reported in approximately 14% of subjects was 
headache; all other non-ocular reactions had an incidence of less than 5%.
Loteprednol etabonate ophthalmic suspension 0.2% - 0.5%:
Reactions associated with ophthalmic steroids include elevated intraocular pressure, 
which may be associated with infrequent optic nerve damage, visual acuity and field 
defects, posterior subcapsular cataract formation, delayed wound healing and secondary 
ocular infection from pathogens including herpes simplex, and perforation of the globe 
where there is thinning of the cornea or sclera.
In a summation of controlled, randomized studies of individuals treated for 28 days or 
longer with loteprednol etabonate, the incidence of significant elevation of intraocular 
pressure (≥10 mm Hg) was 2% (15/901) among patients receiving loteprednol etabonate, 
7% (11/164) among patients receiving 1% prednisolone acetate and 0.5% (3/583) among 
patients receiving placebo.
Tobramycin ophthalmic solution 0.3%:
The most frequent adverse reactions to topical tobramycin are hypersensitivity and 
localized ocular toxicity, including lid itching and swelling and conjunctival erythema. 
These reactions occur in less than 4% of patients. Similar reactions may occur with the 
topical use of other aminoglycoside antibiotics. 

Secondary Infection:
The development of secondary infection has occurred after use of combinations containing 
steroids and antimicrobials. Fungal infections of the cornea are particularly prone to 
develop coincidentally with long-term applications of steroids.
The possibility of fungal invasion must be considered in any persistent corneal ulceration 
where steroid treatment has been used.
Secondary bacterial ocular infection following suppression of host responses also occurs.

USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy
Teratogenic effects: Pregnancy Category C. Loteprednol etabonate has been shown to be 
embryotoxic (delayed ossification) and teratogenic (increased incidence of meningocele, 
abnormal left common carotid artery, and limb fixtures) when administered orally to 
rabbits during organogenesis at a dose of 3 mg/kg/day (35 times the maximum daily 
clinical dose), a dose which caused no maternal toxicity. The no-observed-effect-level 
(NOEL) for these effects was 0.5 mg/kg/day (6 times the maximum daily clinical dose). 
Oral treatment of rats during organogenesis resulted in teratogenicity (absent innominate 
artery at ≥5 mg/kg/day doses, and cleft palate and umbilical hernia at ≥50 mg/kg/day) 
and embryotoxicity (increased post-implantation losses at 100 mg/kg/day and decreased 
fetal body weight and skeletal ossification with ≥50 mg/kg/day). Treatment of rats at 
0.5 mg/kg/day (6 times the maximum daily clinical dose) during organogenesis did not 
result in any reproductive toxicity. Loteprednol etabonate was maternally toxic (significantly 
reduced body weight gain during treatment) when administered to pregnant rats during 
organogenesis at doses of ≥5 mg/kg/day.
Oral exposure of female rats to 50 mg/kg/day of loteprednol etabonate from the start 
of the fetal period through the end of lactation, a maternally toxic treatment regimen 
(significantly decreased body weight gain), gave rise to decreased growth and survival 
and retarded development in the offspring during lactation; the NOEL for these effects 
was 5 mg/kg/day. Loteprednol etabonate had no effect on the duration of gestation or 
parturition when administered orally to pregnant rats at doses up to 50 mg/kg/day during 
the fetal period.
Reproductive studies have been performed in rats and rabbits with tobramycin at doses 
up to 100 mg/kg/day parenterally and have revealed no evidence of impaired fertility or 
harm to the fetus. There are no adequate and well controlled studies in pregnant women. 
Zylet should be used during pregnancy only if the potential benefit justifies the potential 
risk to the fetus.
8.3 Nursing Mothers
It is not known whether topical ophthalmic administration of corticosteroids could result in 
sufficient systemic absorption to produce detectable quantities in human milk. Systemic 
steroids that appear in human milk could suppress growth, interfere with endogenous 
corticosteroid production, or cause other untoward effects. Caution should be exercised 
when Zylet is administered to a nursing woman.
8.4 Pediatric Use
Two trials were conducted to evaluate the safety and efficacy of Zylet® (loteprednol 
etabonate and tobramycin ophthalmic suspension) in pediatric subjects age zero to six 
years; one was in subjects with lid inflammation and the other was in subjects with 
blepharoconjunctivitis. 
In the lid inflammation trial, Zylet with warm compresses did not demonstrate efficacy 
compared to vehicle with warm compresses. Patients received warm compress lid 
treatment plus Zylet or vehicle for 14 days. The majority of patients in both treatment 
groups showed reduced lid inflammation. 
In the blepharoconjunctivitis trial, Zylet did not demonstrate efficacy compared to vehicle, 
loteprednol etabonate ophthalmic suspension, or tobramycin ophthalmic solution. 
There was no difference between treatment groups in mean change from baseline 
blepharoconjunctivitis score at Day 15.
There were no differences in safety assessments between the treatment groups in either trial.
8.5 Geriatric Use
No overall differences in safety and effectiveness have been observed between elderly 
and younger patients.

NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
Long-term animal studies have not been conducted to evaluate the carcinogenic potential 
of loteprednol etabonate or tobramycin.
Loteprednol etabonate was not genotoxic in vitro in the Ames test, the mouse lymphoma 
TK assay, a chromosome aberration test in human lymphocytes, or in an in vivo mouse 
micronucleus assay.
Oral treatment of male and female rats at 50 mg/kg/day and 25 mg/kg/day of loteprednol 
etabonate, respectively, (500 and 250 times the maximum clinical dose, respectively) prior 
to and during mating did not impair fertility in either gender. No impairment of fertility was 
noted in studies of subcutaneous tobramycin in rats at 100 mg/kg/day (1700 times the 
maximum daily clinical dose).

PATIENT COUNSELING INFORMATION 
This product is sterile when packaged. Patients should be advised not to allow the dropper 
tip to touch any surface, as this may contaminate the suspension. If pain develops, 
redness, itching or inflammation becomes aggravated, the patient should be advised to 
consult a physician. As with all ophthalmic preparations containing benzalkonium chloride, 
patients should be advised not to wear soft contact lenses when using Zylet.

MANUFACTURER INFORMATION
BAUSCH & LOMB INCORPORATED
TAMPA, FLORIDA 33637 USA
©Bausch & Lomb Incorporated
Zylet is a registered trademark of Bausch & Lomb Incorporated.
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N
o definitive test for dry eye 
disease (DED) currently 
exists, and it is likely that we 
will never see a “magic bul-

let” of this sort. In fact, the current 
prevailing definition of dry eye from 
the DEWS report in 2007 is very 
broad, encompassing a multitude 
of symptoms and signs.1 Dry eye is 
actually much more complicated 
than we have historically given it 
credit for. The term more accurately 
describes a diverse group of distinct 
conditions with unique etiologies; as 
such, several different pathologies 
lead to the same signs and symp-
toms in our patients. The search for 
a single, simple, absolute test for 
dry eye has given rise to an ever-
expanding clinical armament of tests 
that measure specific hallmarks of 
dry eye disease. 

But why? Likely this is because 
our rapidly changing understanding 

of dry eye pathology has driven the 
development of new DED diagnostic 
technologies. We have seen the dry 
eye paradigm shift several times as 
new theories have supplanted their 
predecessors. After first relying on 
the concept of primary aqueous defi-
ciency, we adopted a theory of pri-
mary lipid deficiency, before moving 
to a combined aqueous-lipid defi-
ciency model and finally the current 

tear composition and comorbidity 
paradigm. New advances in knowl-
edge have shifted the diagnostic 
goal post several times. Importantly, 
however, the tenet that inflammation 
is a key component of all dry eye has 
remained intact throughout these 
regime changes in theory.8 

It can be overwhelming to look 
at the entirety of new technologies, 
each of which focuses on distinct 
aspects of DED. Taken individually, 
the scientific rationale and clinical 
application of each diagnostic test is 
relatively straightforward. However, 
no clear map exists to help differen-
tiate between tests and understand 
how one test’s interpretation affects 
another. 

Dry eye centers throughout 
the country have incorporated 
most—and in many cases all—of 
the technologies highlighted here, 
and development of algorithms 

Diagnosing 
Dry Eye 

The How and Why of 

The differential etiology of dry eye disease confounds diagnosis. Here are a dozen 
clinical tools—a mix of old and new—essential for identifying its hallmarks and 
healing your patients.  By Derek N. Cunningham, OD, and Walter O. Whitley, OD, MBA

Dry Eye Diagnosis

The Lipiview II uses interferometry to 
assess lipid layer integrity.
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and protocols for diagnosis are in 
the works. Here, we will walk you 
through how to incorporate and 
interpret the current dry eye diag-
nostic technologies. 

1. Questionnaires 
While validated dry eye question-
naires remain staples of clinical 
research, for the most part they 
remain underused in general opto-
metric practice. The two most com-
monly used questionnaires—OSDI 
and SPEED—are still commonly 
used in many dry eye centers.1,2 
Although we do not use a validated 
dry eye questionnaire on our routine 
eye care patients, we do find use 
in all our dedicated ocular surface 
disease evaluations. Currently, the 
SPEED questionnaire is the prime 
choice; its brevity makes it quick for 
patients to fill out and for clinicians 
to evaluate. Whether you choose a 
validated questionnaire or develop 
one to fit your practice needs, be 
sure to use simple, real-world sce-
narios for patients to think about 
how dryness impacts their daily 
activities, how frequently they expe-
rience it and how severe their condi-
tion may be. 

As a part of our routine eye 
exams, we screen for dry eye with 
verbal questions rather than ques-
tionnaires. The three quick screening 
questions published by the 2014 Dry 
Eye Summit have been incorporated 
into every initial patient encounter 
we have.3 Although not validated, 
these questions have proven helpful 
to us in identifying dry eye quickly 

and in a minimally disruptive man-
ner during our surgical evaluations.

1. Do your eyes ever feel dry or 
uncomfortable?

2. Are you bothered by changes in 
your vision throughout the day?

3. Do you ever use or feel the 
need to use drops?

2. Corneal Topography
Topography, which can detect subtle 
irregularities to the ocular surface, 
is an excellent tool for the detection 
of dry eye.4 However, note that a 
diagnosis must be based on medi-
cal necessity (e.g., keratoconus or 
corneal dystrophy) to bill for topog-
raphy in this context; otherwise, 
the patient is required to pay out of 
pocket for the test. Regardless, the 
information gleaned can be very use-
ful in DED detection. We frequently 
perform the test on many of our 
patients, especially those who are 
considering cataract surgery, elective 
procedures like LASIK or PRK, or 
contact lens wear. Topography can 
be included as part of the elective 
procedure or contact lens fitting fees 
for obvious reasons. 

Due to the impact of dry eye on 
refractive outcomes and successful 
contact lens wear, it is critical to 
determine the presence or absence 
of DED in surgical patients. For 

instance, in refractive cataract sur-
gery, an inaccurate keratometry 
measurement with biometry can lead 
to a +/- 1D change in postsurgical 
refraction. Additionally, contact lens 
wearers need a robust tear film and 
healthy ocular surface to ensure suc-
cessful wear and optimal vision. 

A thorough evaluation of the 
patient’s corneal surface and shape 
can provide information about the 
presence and state of DED. Missing 
or patchy information on topog-
raphy is often an indicator of early 
tear break-up time (TBUT). Inferior 
steepening is also a common result 
of dry eye, which can become so 
severe as to mimic keratoconus. The 
inferior cornea will often steepen in 
dry eye because of epithelial dehy-
dration.5 One will often see superfi-
cial punctate keratitis in the inferior 
cornea as well. The presence of sig-
nificant inferior steepening causes us 
to focus more on exposure-related 
causes of dry eye such as incomplete 
blink or nocturnal lagophthalmos. 

As dry eye improves, so too will 
topography. Other topographical 
findings of dry eye disease include 
irregularly shaped placido discs and 
differences in average keratometry 
readings between eyes.4,5 

3. Lipid Layer Analysis 
Recent research suggests that 86% 
of dry eye patients suffer from the 
evaporative form of the disease.6 
Thus, it important that we fully 
assess the lids, meibomian glands 
and lipid layer—whose evaluation 
is now a necessity for determining 
the presence and severity of dry eye. 
Fluctuating vision is a hallmark 
of dry eye and an insufficient lipid 
layer is believed to be the most 
likely cause.1 Several automated 
devices are available on the market 
to evaluate the lipid layer. If none 
are available at your clinic, however, 
fluorescein TBUT is still an excellent 

 Corneal 
topography 
can identify 

ocular 
surface 

changes 
stemming 

from dry eye.

Keratograph 5M evaluation of TBUT.
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alternative. Contrary to conven-
tional wisdom, no ‘magic number’ 
for TBUT exists. Rather, look to 
see if the lipid layer is breaking up 
between routine blinks. 

Automated assessments of the 
lipid layer help us understand its 
importance. Lipiview II (Tear-
Science) and the Keratograph 5M 
(Oculus) are two of the most readily 
available technologies for evaluat-
ing the lipid layer. The Lipiview II 
employs interferometry to evaluate 
the lipid layer thickness; a thickness 
of roughly 100nm is considered nor-
mal.7 The test is valuable on initial 
ocular surface disease exams, but we 
do not yet use it to track the efficacy 
of dry eye treatments because of 
interscan variability. 

The Keratograph 5M evaluates 
noninvasive TBUT: no fluorescein 
is needed in the eye, and the natural 
lipid layer is evaluated for its break- 
up patterns. This data is useful in 
tracking patients. The drawback: 
the numbers are not standardized or 
validated for diagnosing DED. 

A deficient lipid layer will turn 
treatment focus toward using lipid-
containing artificial tears and thera-
pies that increase meibomian gland 
expression. 

4. Automated Blink Analysis
Lipiview II tracks and evaluates 
patients’ routine blink characteris-
tics, including blink rate and partial 
or incomplete closure. The test is 
run with the lipid layer analysis, and 
we review this data before every 
dedicated dry eye evaluation. For 
patients who exhibit incomplete 
blinks, this is an opportunity to edu-
cate them on how this contributes to 
their condition. They can be shown 
video of their blink patterns and as 
such may be more inclined to under-
stand the need for treatment compli-
ance or lifestyle changes. Blinking 
exercises can be prescribed for 

incomplete blinkers, but the efficacy 
of these exercises is debatable. 

5. Objective Red Eye Scaling 
Chronic red eyes is a common sign 
of DED. Objectively measuring 
conjunctival injection allows the 
symptom to be used as a metric 
to diagnose, educate and monitor 
treatment. This can be accomplished 
with Keratograph 5M, which scores 
conjunctival redness. The automated 
software uses a repeatable metric 
to measure redness, minimizing 
observer variability. Although causes 
of red eye are endless, this test may 
provide a valuable baseline for 
assessing treatment efficacy. 

6. Tear Osmolarity 
This may be the single most accurate 
diagnostic test for dry eye—and 
the most widely misunderstood.8 
Because DED signs and symptoms 
often do not correlate, having an 
objective metric generated by the 
TearLab device improves our abil-
ity to rapidly diagnose and treat 
dry eye. Just as the disease itself 
may fluctuate (e.g., unstable tears, 
blurred and fluctuating vision), high 
osmolarity readings in a dry eye 
patient will be increased and fluctu-
ate when the tear film is unstable 
(greater than 308mOsm/L). 

Additionally, inter-eye variability 

is a characteristic of dry eye 
not seen in normal subjects 
(greater than 8mOsm/L 
difference between eyes).9 
In combination with the 
slit lamp exam, doctors 
can better select therapies 
based on the mechanism of 
disease and severity. As we 
know, tear osmolarity will 
be altered by any disruption 
in the tear film; however, 
the numbers don’t always 
fit into our conventional 
thinking of dry eye. Normal 

patients will exhibit low and stable 
osmolarity (less than 308mOsm/L), 
which indicates proper tear homeo-
stasis.9 As the body struggles to 
maintain homeostasis in dry eye, 
however, tear osmolarity numbers 
will become variable and inconsis-
tent. Once we improve the tear film 
composition, tear osmolarity num-
bers in DED patients become less 
variable and more consistent. We 
use these readings to help us to treat 
and manage our dry eye patients. 

Although tear osmolarity has a 
high positive predictive value, we 
do not rely on it as a standalone 
test—we find it is more valuable 
to track dry eye therapy over time. 
As tear osmolarity normalizes (280 
to 300mOsm/L), we adjust and 
monitor our treatment and manage-
ment accordingly.9 Once we have 
a patient that is symptomatic or 
diagnosed with dry eye, we evaluate 
tear osmolarity at every evaluation 
thereafter. 

Because of the low cost—evalu-
ation units are free of charge—and 
significant clinical value, we see 
tear osmolarity as the baseline new 
technology for evaluating tear film 
stability. This point-of-care test 
takes only seconds and can be done 
by a technician. It is also one of the 
few dry eye diagnostic tests (e.g., 
meibography and MMP-9) that is 

Keratograph 5M image showing healthy meibomian 
glands.
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reimbursable by medical insurance. 

7. Matrix Metalloproteinase-9 
(MMP-9) Analysis 
MMP-9 is a proteolytic enzyme 
released by compromised epi-
thelium, and has been shown 
to increase in dry eye patients.10 
MMP-9 analysis (InflammaDry, 
RPS) is a point-of-care diagnostic 
test that provides both qualitative 
and quantitative information that 
may aid the diagnosis of DED. Posi-
tive readings indicate the presence of 
inflammation in the eye. A positive 
result indicates the sample contains 
more than 40ng/ml, and has been 
correlated with dry eye of DED.12          

MMP-9 is helping us to catch 
patients we otherwise would have 
been missing. For instance, we have 
found presurgical or contact lens 
patients with a missed DED diagno-
sis. Additionally, this test is useful 
for determining the optimal time to 
use punctal occlusion, since we do 
not want to put plugs in a patient 
with an already inflamed ocular sur-
face. The test only takes a few min-
utes to perform and is reimbursable 
by most insurers. 

8. Schirmer Tear Test
We do not routinely perform this 
test on all patients, as it is highly 
variable and does not account for 
the tear composition or the evapora-
tive nature of dry eye.12 When per-
forming this test, be sure to measure 
basal tearing—we always perform 
this test with topical anesthetic. 

After applying the drop, remove any 
excess with a cotton swab prior to 
measurement. 

A variation of this test is the 
phenol red test, which many prac-
titioners find useful. Phenol red is 
performed without anesthetic and 
takes about 15 seconds. If the results 
show less than 10mm of wetting, the 
patient is considered dry. One area 
where we find both tests useful is in 
new dry eye patients and in cases of 
suspected autoimmune conditions 
such as Sjögren’s syndrome. If the 
patient has a low Schirmer score due 
to aqueous deficiency, we often initi-
ate punctal plugs sooner and order 
further testing for autoimmune con-
ditions such as Sjögren’s (i.e., Sjö, 
Bausch + Lomb). 

9. Lissamine Green/Rose 
Bengal Staining
These stains are the most diagnos-
tic for early to moderate dry eye. 
When evaluating the interpalpebral 
conjunctiva, positive staining with 
lissamine green helps to detect the 
earliest signs of the disease prior to 

corneal staining. Lissamine green is 
the vital dye of choice used in symp-
tomatic patients who have not yet 
started to show corneal fluorescein 
staining. 

Rose bengal staining is analogous 
to lissamine green, but because it 
can burn upon instillation, it is used 
less than its green-colored counter-
part.13 Unlike fluorescein and lis-
samine green, rose bengal staining is 
not a “vital” dye, as it stains normal, 
healthy, living cells in addition to 
dead or dying ones.14,15 

10. Sodium Fluorescein 
(NaFl) Staining
NaFl staining is the most commonly 
used stain in dry eye evaluation 
due to its wide availability.12 It is 
important to remember that NaFl 
only sufficiently stains the cornea, 
and only in moderate to severe dry 
eye. When it comes to diagnosing 
dry eye, it is critically important to 
identify DED patients earlier in the 
disease state. If you are only using 
NaFl to screen for dry eye, you may 
be missing most mild to moderate 
dry eye patients. 

The pattern of staining can also 
play a role in our diagnosis of the 
condition. Often, patients with dry 
eye disease have diffuse staining; 
however, some will only have signifi-
cant inferior staining. In these cases, 
always take a look at the lids, lid 
position and blink to identify other 
causes of their symptoms. 

Lipiview II combines reflected and transilluminated light to produce dynamic 
meibomian imaging.

Effect of high osmolarity on corneal epithelial cells (200x magnification).

Dry Eye Diagnosis

P
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11. Tear Lake/Meniscus 
Evaluation
Clinicians interested in obtaining 
precise measurements of the tear 
layer thickness or tear lake size can 
make use of anterior segment OCT. 
This data can be valuable in certain 
dry eye evaluations, but is not rou-
tinely used to diagnose dry eye due 
to a lack of standardization.16 It is 
also typically not reimbursable by 
insurance. Conventional evaluation 
at the slit lamp will suffice for most 
routine cases. However, one area 
where OCT testing may be useful is 
in the evaluation of scleral contact 
lenses for dry eye relief. 

12. Meibography
Given our current understanding of 
how important lipid layer interac-
tion is in almost all presentations of 
dry eye, meibography has become 
an essential DED test. As is the case 
with glaucoma, where we look at 
structure and function of the optic 
nerve, our ability to image the mei-
bomian glands has significantly 
changed how we understand and 
treat DED. 

Although we do not use meibog-
raphy as a standalone diagnostic 
test—it does not tell us how much 
lipid is expressed from each gland—
it does give us a general under-
standing of patients’ gland health, 
and which patients may benefit 
from various meibomian gland-
based treatments. Meibography 
also improves our ability to educate 
patients on the progressive nature 
of their condition if left untreated. 
Through years of imaging, we have 
learned the gland will initially plug, 
then swell, then become serpigi-
nous; finally, it will truncate and 
atrophy.17 Knowing the state of 
patients’ meibomian gland health is 
invaluable for the long-term man-
agement of their dry eye.

We perform meibography during 
all dry eye evaluations, and have 
started to image the glands of all 
patients scheduled for LASIK or 
cataract surgery. Meibography is 
becoming a valuable screening tool 
for identifying people at risk for 
postsurgical dry eye due to poor 
meibomian gland health. We are 
also performing meibography on 
many of our glaucoma patients due 
to the comorbidity rate associated 
with glaucoma and DED.

The cost to entry associated with 
meibography (Keratograph 5M or 
Lipiview II) is significant, but this 
imaging technique is becoming 
increasingly important as we dis-
cover more about dry eye. If neither 
the Keratograph 5M or Lipiview II 
is available, a rudimentary evalua-
tion of the meibomian glands can be 
performed by transillumination of 
the eyelid with a small light source. 

Diagnostic Wrap-Up
The expansive technology avail-
able to diagnose dry eye yields no 
single definitive test. Traditional dry 
eye testing (i.e., history, Schirmer’s, 
TBUT) is a start; however, the objec-
tive tests mentioned here will help 
not only to identify patients but also 
to treat and manage DED. Consis-
tency is the key to building your dry 
eye practice while finding the dry eye 
protocols that work for your clinic. 
Asking the right questions, examin-
ing the lids, using the stains and 
assessing tear stability are essential. 

Dry eye is the most common ocular 
disease that you will see. Therefore, 
it should take its appropriate prior-
ity in your clinic. ■

The authors wish to thank Cecelia 
Koetting, OD, for her assistance 
with this article. 
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DAILIES TOTAL1® 
CONTACT LENSES

The End of
         Compromise

Each successive generation of soft 
contact lenses has brought with it the 
promise of improved patient comfort. 
Despite decades of new lens offerings, 
however, discomfort (especially at the 
end of the day) remains a continual 
challenge. The research on contact lens 
dropout bears this out: according to a 
2010 survey, more than 1 in 6 contact 
lens wearers—6 million Americans—
drop out of lens use every year, half of 
them due to discomfort.1 The costs of 
dropout are enormous, both in terms of 
patient satisfaction and the impact on 
eye care professionals’ practices. It is 
estimated that each patient who drops 
out of contact lens use represents more 
than $21,000 in lost practice revenue 
over that patient’s lifetime.1

With so many advances in contact 
lens technology being introduced over 
the years, why is the dropout rate still so 
high? A major problem with lens devel-
opment had been the “one size fi ts all” 

mentality—the assumption that a single 
type of lens material used throughout the 
entire lens could provide all the charac-
teristics, including lubricity and wettabil-
ity, essential for an optimal lens-wearing 
experience.

DAILIES TOTAL1® contact lenses, 
with their unique Water Gradient Tech-
nology, represent the end of compro-
mise. Water Gradient Technology starts 
at the core of the lens, which is made 
of a silicone hydrogel material with a 
low water content. Attached to this core 
is a network of ultrasoft, hydrophilic 
polymers. These water-loving polymers, 

which are not a lens treatment or coat-
ing but a unique and different material 
from the silicone hydrogel core, create a 
gradual transition in water content, from 
33% at the core to 80% at the surface, 
and approaching 100% at the outer 
surface*.2-4 

The result is a contact lens unlike any 
other. The silicone hydrogel core of the 
DAILIES TOTAL1® contact lens, com-
bined with its low water content, creates 
a lens that is 6 times more breathable***

than the leading daily disposable 
contact lens, for white, healthy-looking 
eyes.6 In fact, DAILIES TOTAL1® lenses 
have the highest Dk/t**** among any daily 
disposable contact lenses.9 In addition, 
the almost 100% water content at the 
outer surface* of the lens gives DAILIES 
TOTAL1® long-lasting lubricity that is su-
perior to competitive contact lenses.4,7,8,10

The unique science behind DAILIES 
TOTAL1® contact lenses provides ex-
traordinary performance for end-of-day 

comfort and an unsurpassed lens-wear-
ing experience. In a recent survey, over 
90% of patients agreed that they could 
comfortably wear DAILIES TOTAL1® all 
day long, and 3 times as many patients 
agreed that DAILIES TOTAL1® contact 
lenses were comfortable at the end 
of the day compared to their previous 
lenses.11

The outstanding level of comfort that 
DAILIES TOTAL1® contact lenses offer 
is critical to patients, because comfort, 
especially comfort at the end of the day, 
is at a premium in today’s world that is 
dominated by technology and digital 
devices. With DAILIES TOTAL1®, the 
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fi rst and only Water Gradient Technology 
contact lens, eye care professionals can 
fi nally recommend a lens that offers the 
comfort patients demand.

Say good-bye to compromise, and 
say hello to DAILIES TOTAL1® contact 
lenses, all-day comfort, and white, 
healthy-looking eyes.9 

*Based on laboratory measurement of unworn 
lenses.
**Dk/t = 156 @ -3.00D.
***High oxygen transmissible lenses: DAILIES 
TOTAL1 (delefi lcon A) contact lenses: Dk/t = 156 @ 
-3.00D. Other factors may impact eye health. Ask 
your eye care practitioner for complete wear, care, 
and safety information.
****Among daily disposable lenses; Dk/t at center 
of -3.00D lens and Dk are based on manufacturer- 
published values.
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9. Based on the ratio of lens oxygen transmissibilities, among 
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See product instructions for complete wear, 
care, and safety information. 
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as many 
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that DAILIES 

TOTAL1® 

contact 
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to their previous 

lenses.11

The Water Gradient Technology in DAILIES TOTAL1® contact lenses creates a lens with unsurpassed breathability** and superior 
lubricity for outstanding comfort that lasts all day.4-8
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E
xamining the visual field is 
essential when considering 
potential vision loss from 
conditions affecting the 

visual pathway. Standard automated 
perimetry is a useful tool for identify-
ing and following many neurological 
conditions, as well as glaucoma and 
glaucoma suspects. While several 
devices are currently available, the 
following discussion will consider 
the use of the Humphrey Field Ana-
lyzer (HFA, Zeiss) as an example. 

Anatomy and Physiology
Due to the anatomy of the visual 
pathway, clinicians can detect areas 
of concern with many conditions 
that cause visual impairment (Figure 
1). Because light traveling from the 

temporal visual field falls on the 
nasal retina, retinal lesions are seen 
in the exact opposite quadrant of the 
visual field. All pre-chiasmal lesions, 
including those on the retina and 
optic nerve, will give rise to defects 
isolated to the affected eye.1

Since nasal fibers are responsible 
for the temporal visual field, a lesion 
at the optic chiasm will result in 
a visual field defect that affect the 
temporal field of both eyes, and gives 
rise to the classic bitemporal hemi-
anopsia, which respects the vertical 
midline.1 Lesions of the optic chiasm 
can be the result of pituitary adeno-
mas, suprasellar meningiomas, cra-
niopharyngiomas or aneurysms. In 
some cases, visual field defects may 
reverse after treating the cause.2

Fibers responsible for the visual 
field to the right of the midline are 
found on the left side of the brain, 
and vice versa. As a result of this 
crossover, all post-chiasmal lesions, 
including lesions of the optic tract 
and optic radiations, cause a homon-
ymous hemianopsia.1 These defects 
are on the same side of the visual 
field in each eye and respect the 
vertical midline. When the defects 
are only seen superior or inferior, it 
is referred to as a quadranopsia. In 
the case of incomplete hemianopsia 
defects, anterior lesions are usually 
more incongruous, whereas poste-
rior lesions will be more congruous 
between the two eyes.1

Glaucomatous visual field loss 
represents damage to the axons 
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traveling along the retinal nerve fiber 
layer and usually follows an arcuate 
pattern to the optic nerve. Damage 
to these axons will give rise to local-
ized visual field defects, most com-
monly arcuate scotomas, nasal steps 
and paracentral scotomas. A normal 
field of vision extends farthest tem-
porally to 90 degrees, 70 degrees 
both superiorly and inferiorly and 
60 degrees nasally and from fixation. 
The most valuable information for 
neurological deficits and glaucoma 
management is obtained within 30 
degrees from fixation.2

Test Strategy
Automated static perimetry—and 

threshold perimetry specifically—
presents a stimulus of fixed size but 
of variable intensity. The sensitiv-
ity of the different test locations 
is recorded based on the patient’s 
responses to these stimuli. A size III 
stimulus (which is 4mm2 when pro-
jected on a 30cm bowl) is commonly 
used in clinical practice.

There are different threshold test 
patterns available. The 30-2 test 
pattern tests 76 locations within 
30 degrees from fixation, while a 
24-2 test pattern tests 54 locations 
removing for the ring of points at 
30 degrees (except the two points 
which straddle the horizontal merid-
ian nasally). These most peripheral 

points are more prone to variabil-
ity, and 24-2 shortens test time by 
removing these peripheral points 
from the test. Spacing between test 
point locations is six degrees. 

In addition, the 10-2 test pattern 
targets 64 points within 10 degrees 
from fixation separated by two 
degrees. This option is preferable 
when central or paracentral defects 
arise with the 24-2 and 30-2 or when 
the field becomes so constricted the 
peripheral points are not clinically 
useful. Clinicians can also choose to 
increase the stimulus size to V, which 
may afford higher sensitivity values 
and a larger dynamic range through 
which to follow patients for change. 

Fig. 1. A simplified schematic of the visual pathway is shown. Lesions which interrupt the visual pathway lead to visual field 
defects. (1) A complete right optic nerve lesion results in complete loss of the right visual field. (2) A lesion in the midline of the 
optic chiasm leads to a bitemporal hemianopsia. (3) A lesion of the uncrossed fibers of the right optic nerve at the optic chiasm 
leads to a nasal hemianopsia of the right eye. (4) A complete lesion of the right optic tract, lateral geniculate nucleus, or optic 
radiations results in a complete left homonymous hemianopsia. (5) A lesion of the right upper optic radiations results in a left 
inferior quadranopsia. (6) A lesion at the right lower optic radiations causes a left superior quadranopsia. (7) A lesion of both the 
superior and inferior right optic radiations causes a left homonymous hemianopsia.
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However, currently there is no SITA 
type test algorithm, nor is there an 
available comparison to a normative 
database or progression analysis.

Recent studies show that 10-2 
visual fields may be useful for iden-
tifying more than advanced glau-

coma.3,4 One study revealed that 
some glaucoma patients had signifi-
cant central cluster defects seen on 
10-2 testing patterns despite normal 
central 30-2 visual field.4 The study 
suggests that, due to poor spatial 
sampling, glaucomatous central field 

deterioration could not be picked 
up by the 30-2 test grid alone, and 
denser estimation of the central 10 
degrees was required.4 It also sug-
gests that modifying the conven-
tional visual field test pattern might 
improve detection of early glaucoma-

Case 1. Pituitary Macroadenoma
A patient presented for consultation in the setting of atypical, progressive normal tension glaucoma.

At right, the 
patient’s 24-2 

visual field 
demonstrates 

bitemporal visual 
field loss.

After the patient underwent transsphenoidal surgery to remove the sellar mass, 
the visual field, above, shows improvement of the visual field defect in the right 
eye and resolution of the defect in the left eye.

Above, the ganglion cell complex reveals nasal thinning 
in both eyes, which correlates to the temporal visual 
field loss.

In the MRIs 
at left, the T1 
sagittal without 
gadolinium and T1 
coronal views with 
gadolinium reveal 
a large sellar 
mass with slight 
enhancement and 
compressive effect 
on chiasm. This 
finding is 
consistent with 
pituitary 
macroadenoma.
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tous defects in the central 10 
degrees.4 

In daily practice, doctors 
often perform 10-2 fields 
when small central or para-
central scotomas appear on 
30-2 and 24-2 testing, or 
when acuity is suspected or 
threatened to be depressed 
as a result of field loss. Also, 
a 10-2 test pattern may be a 
useful adjunct when there is 
high inter-test variability of 
paracentral points on a 24-2 
pattern. The growing atten-
tion to ganglion cell function 
in the macular region could 
also increase attention to the 
area of the visual field tested 
by the 10-2 pattern.

Reliability
Indications of reliability of 
visual field performance 
include fixation losses and 
both false positive and false 
negative responses. 

Fixation can be monitored 
by periodic presentation of a 
stimulus to the physiologic blindspot 
(Heijl-Krakau method) or by moni-
toring the position of the corneal 
light reflex. On the HFA, upward 
deflection indicates change in posi-
tion or fixation; downward deflec-
tion indicates the corneal light reflex 
cannot be located, such as during a 
change in head or eyelid position. 

False positives occur when a 
patient responds at a time when 
there is no associated stimulus or 
when a response is physiologically 
not possible. Patients with high false 
positives are often described as “trig-
ger happy.” This can reveal a visual 
field that appears more sensitive or 
more normal than expected or can 
lead to abnormally high threshold 
sensitivity values. 

False negatives occur when a 
patient fails to respond to a stimulus 
brighter than one already seen or 

when the response is not consistent 
with the pattern of responses in that 
region. The false negative value may 
be an indication of reliability or a 
reflection of the disease process. 
Abnormal regions of the visual field 
are associated with more intra-test 
and inter-test variability. As a result, 
regions of the visual field with low 
sensitivity are not included in the cal-
culation of the false negative value. 

The threshold sensitivity is raw 
data with values recorded in decibels. 
The numbers indicate the degree of 
attenuation from maximum possible 
stimulus. Values of < 0 response indi-
cate that the patient did not respond 
to the brightest stimulus available. 
The grayscale uses shaded symbols to 
describe the level of sensitivity, with 
the darker areas on the map corre-
sponding to more reduced sensitivity. 

The total deviation represents 

the deviation from expected values 
based on the age-matched normal 
database. The pattern deviation cor-
rects for overall sensitivity of field 
by removing generalized depressions 
(e.g., from cataracts) to identify any 
areas of localized abnormalities. 
Both total and pattern deviation have 
associated probability (p) values cal-
culated based on distribution within 
a normal population. The range of 
normal values is wider peripherally 
than centrally. P symbols indicate the 
frequency of the tested value occur-
ring in a normal age-matched popu-
lation. Deviations are shown on the 
map if the tested threshold is worse 
than the bottom 5% of normal for 
that age.2 For example, if p < 0.5%, 
then fewer than 0.5% of reliable nor-
mal fields had a sensitivity value at a 
given point less than or equal to that 
recorded threshold. 

Table 1. Optic Neuropathies Commonly Detected with Visual Field Testing
Idiopathic intracranial hypertension Early: enlarged blind spot

Late: generalized constriction5,6 

(can improve with treatment)

0ptic neuritis - Diffuse visual field loss (in almost half of cases)
- Other: altitudinal defect, central or cecocentral 
scotomas, arcuate or double arcuate defects and 
hemianopic defects5,7

Non-arteritic anterior ischemic optic 
neuropathy 

- Altitudinal defects that respect the horizontal 
midline are most common
·Other: central scotomas, arcuate defects and 
quadranopsias5,8

Posterior ischemic optic neuropathy - Central field defect5,9

Hereditary optic neuropathies
- Leber’s hereditary optic neuropathy
- Dominant optic atrophy

- Cecocentral and central visual field loss5

Optic nerve head drusen - May mimic a glaucomatous pattern

Thyroid ophthalmopathy - Large variability 
- May partially or fully resolve after treatment2

Medication-induced toxic optic neuropathy - Ethambutol (for tuberculosis treatment) toxicity 
may cause central scotomas and, less commonly, 
peripheral constriction and altitudinal defects5 
- Vigabatrin (an anti-epileptic drug), may cause 
field defects that begin as bilateral nasal defects 
and later progress to concentric field defects while 
the central field remains intact12
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Pattern standard deviation (PSD) 
is a weighted standard deviation 
from the value expected based on 
age-matched normal values and the 
mean deviation (MD) index. The 
PSD reveals the distance between 
different points within the field. 
PSD is sensitive for both early and 
focal glaucoma defects. A low PSD 
value can be seen with normal visual 

fields, a visual field that is uniformly 
depressed or a completely blind field. 
An associated p value is the likeli-
hood of the value occurring.

The MD is a weighted average of 
values in the total deviation numeri-
cal plot. MD may be influenced by a 
diffuse decrease in overall sensitivity 
or by a localized defect. An MD of 
0 indicates a normal value, while a 

negative value represents deviation 
or loss from the normal database. 
Mean deviation weighs central points 
more heavily. 

Visual field index (VFI) is another 
age-corrected assessment, expressed 
as a percentage, where perimetrically 
normal is 100% and perimetrically 
blind is 0%. When calculating VFI, 
central points are weighted stronger 

Case 2. Multiple Sclerosis
A patient diagnosed with multiple sclerosis (MS) presented with vision loss.

Above, the visual field demonstrates an incomplete right 
homonymous hemianopia. 

At right, in the MRI, T2 flair axial view reveals 
a focal hyperintense lesion just posterior to 

the left lateral geniculate nucleus in the 
thalamus, which is responsible for the visual 

field defect seen. The lesion seen, as well 
other multiple hyperintense lesions, are 
typical characteristics of demyelinative 

disease such as MS.

Below, the ganglion cell analysis reveals nasal 
thinning in the right eye and temporal 
thinning in the left eye, which is consistent 
with the visual field findings. 

R
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than peripheral points. 
It provides a score for 
an individual visual field 
and is used in progression 
analysis.2

The glaucoma hemi-
field test (GHT) compares 
the relative sensitivity of 
pattern deviation values 
of five zones in the superi-
or and inferior hemifields. 
Each of these zones is 
compared with its mir-
ror zone in the opposite 
hemifield, and both zones 
are compared with the 
normative database. GHT 
can detect glaucomatous 
visual field loss with 
high sensitivity and high 
specificity through five 
possible categories: outside normal 
limits, borderline, general reduction 
of sensitivity, abnormally high sensi-
tivity and within normal limits. 

 
Interpretation
Establishing a reliable baseline visual 
field is crucial in glaucoma manage-
ment and future monitoring for pos-
sible progression. Clinicians should 
obtain at least two reproducible 
baseline visual fields to detect smaller 
increments of change. Recognizing 
progression, particularly after escala-
tion of therapy at times of progres-
sion, will require the clinician to 
establish a new baseline. 

Visual fields done prior to the cur-
rent medical or surgical treatment, 
or during an extended period of 
being lost to follow up off treatment, 
should not be used for the purpose of 
determining progression. Clinicians 
should use the new baseline visual 
fields performed after these treat-
ment changes, and any visual field 
thereafter in judging progression.  

A reliable and representative base-
line is also important for progression 
analysis programs. Visual fields tend 
to have higher variability with more 

eccentric location and mid-range 
sensitivities, and long-term fluctua-
tion makes judging progression more 
challenging. Mid-level sensitivity 
points tend to be variable, whereas 
test values in upper and lower 
sensitivity ranges are more stable. 
Establishing a reliable, reproducible 
baseline visual field can help remove 
some of these challenges. 

Non-glaucomatous 
Optic Neuropathies
Visual fields can help evaluate 
lesions that affect the visual path-
way, establish baselines and act as 
screening tools for certain drugs 
associated with optic neuropathies. 
They can also monitor progression 
or recurrence of diseases while help-
ing guide treatment decisions and 
even aid in localizing lesions.5 The 
most common visual field mani-
festation of a non-glaucomatous 
optic neuropathy is a central defect. 
The larger the scotoma, the greater 
the likelihood that visual acuity is 
reduced (Table 1). 

Retinal Disease
Visual field defects caused by retinal 

disease tend to have well-defined, 
sharp borders that appear deeper 
than most glaucoma defects with 
less variability.2 Common conditions 
affecting the macular area, such as 
age-related macular degeneration 
and central serous chorioretinopa-
thy, can give rise to central scotomas 
which can be seen on 10-2 as well as 
some 24-2 and 30-2 testing, depend-
ing on the extent of damage. 

Retinitis pigmentosa gives rise to 
peripheral visual field defects, which 
may lead to tunnel vision with only 
a central island in advanced disease. 

Arterial occlusions typically show 
absolute areas of defect whereas 
venous occlusions can be more shal-
low and diffuse.2 These often coexist 
with glaucoma, making interpreta-
tion more challenging. 

Chorioretinitis, or associ-
ated scars, can mask glaucomatous 
defects with an arcuate or wedge-like 
defect. A retinal detachment will give 
rise to a relative defect while retinos-
chisis will have an absolute defect. 
These conditions are often much 
more peripheral than what would 
appear on conventional central test-
ing using 24-2 or 30-2. 

Case 3. Paracentral Glaucoma Defect

An example of variable points in superior paracentral scotoma on 24-2 with a focal deep defect on 10-2.

084_ro0316_f5_osc.indd   89084_ro0316_f5_osc.indd   89 3/8/16   1:18 PM3/8/16   1:18 PM



REVIEW OF OPTOMETRY  MARCH 15, 201690

OPTOMETRIC STUDY CENTER

Glaucoma Defects
A defect can be a generalized or 
localized depression of sensitivity 
compared to the normalized data-
base. General depressions are seen 
most commonly with cataracts, 
but can also arise from uncorrected 
refractive error or miosis. Localized 
defects can be further described by 
size, depth and location to help with 
diagnosis. A relative defect occurs 
when sensitivity is less than normal, 
or may be reduced relative to other 
areas of the field, but vision remains. 
An absolute defect is when the 
stimulus is presented at maximum 
brightness and not seen. 

Glaucomatous visual field loss 
may first occur in the nasal or in the 
arcuate region (Bjerrum area). These 
defects may extend from the blind 
spot, around the macular region, 
ending abruptly at the horizontal 
meridian nasally. Early glaucoma-
tous defects are often localized rela-
tive scotomas (Table 2). 

Considerable test-retest variability 
is the hallmark of visual field areas 
affected by glaucomatous visual field 
loss. Variable sensitivity reductions 
occurring in the same area, but not 
always in the same test point loca-
tions, commonly precede consistent 
glaucomatous field defects.2 Vari-
ability, as is seen with false negatives, 
may indicate reliability, but larger 
amounts of variability are often seen 
due to the disease itself.

When visual fields are unreliable, 
they should be repeated to establish 
baselines, confirm a defect or con-
firm suspected progression. Usually, 
visual fields are not repeated on the 

same day due to patient fatigue, 
which can affect reliability. It is 
rarely urgent to have the visual field 
repeated immediately, as glaucoma is 
generally a slowly progressive optic 
neuropathy, and treatment decisions 
are driven by rate of change.2 Each 
practice should standardize a pre-
ferred test strategy and pattern and 
repeat the same test to enable more 
accurate comparisons on follow up 
testing.10

Progression
Evaluating change allows the practi-
tioner to determine if the condition 
is stable, progressing or improving. 
Progression in a visual field may be 
due to a diffuse decrease in sensitiv-
ity, existing defects may get deeper 
or expand or new defects may 
arise. Depressed areas most com-
monly progress before new areas of 
visual field are affected. An initial 
increase in visual field variability 
is sometimes seen before a change 
or progression becomes constant. 
It is important to differentiate if 
evidence shows long-term fluc-
tuation or a worsening trend. Once 
clinicians establish that the visual 
field is worse, they must decide if 
the change is due to glaucoma or 
another disease entity. Statistically 
and clinically significant changes on 
the visual field allow the practitioner 
to make the necessary changes to the 
patient’s treatment and management 
plan. 

Practitioners must also evaluate 
how the rate of progression may 
alter the patient’s quality of life.2 For 
example, clinicians must be more 

cautious treating younger patients 
with faster progression and monocu-
lar patients (Table 3). 

While it is difficult to predict 
which patients will progress slowly 
vs. rapidly, once a rate of progres-
sion is evaluated over time, the 
patient’s management should be 
altered accordingly. The younger 
patient who shows signs of rapid 
progression of visual field defects, 
for example, will need a more 
aggressive management plan than an 
elderly patient with slow progression 
of an early field defect. It is reason-
able that patients’ treatment and 
management be personalized based 
on their specific clinical picture, 
including their field loss and rate of 
progression. Research shows if rate 
of progression is determined and no 
treatment change is initiated, past 
rates of progression can be predictive 
of future rates.10,11 At the same time, 
rates of decline can be altered by 
escalating therapy. Once an interven-
tion is made, a new baseline should 
be established. 

Evaluating change over time is 
critical in glaucoma management. 
With the guided progression analy-
sis (GPA) software found on HFA, 
two baseline visual field tests are 
identified. Subsequent visual field 
tests are then compared with the 
averaged baseline using the pattern 
deviation values. When follow-up 
values decline to a degree larger than 
the variability of an age and defect 
matched population of stable glau-
coma patients, the point is identified. 
If the change persists on consecutive 
repeat testing, points are marked as 
possibly (two consecutive) or likely 
(three or more consecutive fields).  

GPA uses both trend and event 
analysis to aid practitioners in identi-
fying and quantifying progression of 
the visual field. Event analysis looks 
for a statistically significant change 
of a point or group of points, while 
trend analysis quantifies the direction 

Table 2. Criteria for Glaucomatous Visual Field Defect with High 
Specificity and Sensitivity13,14 

• Cluster of three or more non-edge points on the pattern deviation with p < 5% with one 
point at p < 1% over two consecutive fields

• GHT outside normal limits on two consecutive fields
• PSD < 5% over two consecutive fields
• Asymmetry of MD >1.50dB that is repeatable and in the setting of clinical suspicion15,16
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of change over time, or the rate of 
change, including future projections. 
Clinicians can direct their attention 
to the potential underestimation of 
diffuse loss, subtle artifacts that may 
be associated with pattern devia-
tion and the need for a sufficient 
number of high quality visual fields 
(minimum five) for optimal analysis. 
However, GPA is less influenced by 
cataract than other analysis tools. 
Each test strategy uses its own nor-
mative database.2 An additional goal 
is to identify a rate of progression 
and separate out the patients who 
are progressing rapidly and need 
increasingly aggressive therapy. 

Progression of 
Non-glaucomatous 
Optic Neuropathies
Because GPA was established spe-
cifically for glaucoma management, 
clinicians must take a different 
approach when evaluating for possi-
ble progression in non-glaucomatous 
conditions. Regression analysis of 
VFI or mean deviation, as well as 
series overview report, can be helpful 
when evaluating other conditions.2

Follow Up 
Use the same test strategy and pat-
tern to allow easier comparison and 
monitoring for progression. Follow-
ing established glaucoma patients 
with perimetry is essential in deter-
mining if the current management is 
adequate or if treatment changes are 
needed based on the stability or pro-
gression of the visual field. 

The frequency of follow up will 
depend on the extent of the disease 

and the clinical course. Patients 
who demonstrate stability could 
reasonably increase their follow up 
interval.  

Artifacts
There are several artifacts that may 
arise, imposing further challenges to 
interpreting visual fields. Clinicians 
must discern true visual field defects 
from pathology that correlate to the 
clinical picture vs. artifacts that may 
arise. At times when it is not clear 
if the visual field defect is real or an 
artifact, the visual field should be 
repeated in an appropriate timeline 
based on your level of suspicion and 
the clinical picture. Artifacts to look 
out for include:

• Eyelid and brow ptosis. This can 
cause a dense superior defect along 
the superior edge points. Patients 
with visually significant ptosis may 
benefit from having their eyelids 
taped for testing. 

• Rim artifacts. The positioning 
of the trial lens holder can lead to a 
rim artifact if it is too far from the 
patient’s eye, creating a full or partial 
ring scotoma. 

• Incorrect refractive error. This 
can lead to a generalized depres-
sion in sensitivity that may mimic 
that of a cataract. High refractive 
error can create a magnification or 
minification effect and require proper 
vertex distance calculations. Using 
the wrong lens power sign or not 
using the new refractive error after a 
patient has cataract surgery are two 
common errors. 

• Patient fatigue. This may 
manifest with longer test times, high 

false negative value or preferentially 
abnormal peripheral sensitivity. 
Peripheral points are tested later in 
the course of the test and may be 
markedly reduced in cases of fatigue 
or waning attention, resulting in a 
darker, lobular ring or cloverleaf 
pattern on the grayscale.

A learning curve exists for both 
patients and those administering 
testing. Awareness of these com-
monly encountered artifacts allows 
for improved visual field interpreta-
tion and recognition of limitations 
of the reliability and quality of test 
results.

Why We Test
Understanding the visual pathway 
can give a provider valuable insight 
to localizing lesions. Each practice 
should standardize a preferred test 
strategy and pattern and repeat 
the same test on follow-up visits to 
enable more accurate comparisons 
throughout follow-up testing.18

Glaucoma management should 
be focused on preventing the loss 
of visual fields to the degree that it 
affects a patient’s quality of life. It is 
important to evaluate the entire clin-
ical picture to make sure variables 
correlate and coincide. Tests should 
be repeated if uncertainty exists 
to establish more reliable baseline 
measurements and confirm possible 
progression. ■

Drs. Draskovic and McSoley are 
staff optometrists at the Bascom 
Palmer Eye Institute.
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Humphrey 24-2 visual field. Am J Ophthalmol. 2016;161:150-9. 
4. Ehrlich AC, Raza AS, Ritch R, et al. Modifying the conventional visual 
field test pattern to improve the detection of early glaucomatous defects 
in the central 10°. Transl Vis Sci Technol. 2014 Oct;3(6):6. 
5. Kedar S, Ghate D, Corbett JJ. Visual Fields in Neuro-Ophthalmology. 
Indian Journal of Ophthalmology. 2011;59(2):103–9. 
6. Wall M, George D. Idiopathic intracranial hypertension. A prospective 
study of 50 patients. Brain. 1991;114:155-80.
7. Keltner JL, Johnson CA, Spurr JO, Beck RW. Baseline visual field pro-
file of optic neuritis. The experience of the optic neuritis treatment trial. 
Optic Neuritis Study Group. Arch Ophthalmol. 1993;111:231-4.

Table 3. Suggestions for Judging Progression
• Three points in an abnormal region decrease by 10dB*
• Two new points, near a defect reduced by 10dB*

OR
• Two points in central 15 degrees or three outside 15 degrees down by 10dB*

OR
• Statistical comparisons (p<5%)*

*On two or more consecutive fields14,17
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OPTOMETRIC STUDY CENTER

Y 
ou can obtain transcript-quality con-
tinuing education credit through the 
Optometric Study Center. Com plete 

the test form (page 93), and return it with 
the $35 fee to: Optometric CE, P.O. Box 488, 
Canal Street Station, New York, NY 10013. 
To be eligible, please return the card within 
one year of publication. 

You can also access the test form and 
submit your answers and payment via credit 
card at Review of Optometry online, www.
reviewofoptometry.com. 

You must achieve a score of 70 or higher 
to receive credit. Allow eight to 10 weeks 
for processing. For each Optomet ric Study 
Center course you pass, you earn 2 hours of 
transcript-quality credit from Pennsyl vania 
College of Optometry and double credit 
toward the AOA Optom et ric Recog nition 
Award—Cate gory 1.

Please check with your state licensing 
board to see if this approval counts toward 
your CE requirement for relicensure. 

1. Which of the following lesions may give rise 
to bitemporal hemianopsia?
a. Early normal tension glaucoma.
b. Lesions at the optic chiasm.
c. Idiopathic intracranial hypertension.  
d. End stage chronic angle closure glaucoma.

2. A visual field with a diffuse depressed total 
deviation and normal pattern deviation can be 
the result of:
a. A cataract.
b. Lens rim artifact.
c. Patient fatigue.
d. An optic tract lesion.

3. Which is not considered a reliability indica-
tor for visual fields?
a. False negative.
b. Fixation loss.
c. False positive.
d. PSD.

4. If a patient is fatigued during the visual field 
test, which would be an unlikely finding?
a. High false negative.
b. Cloverleaf pattern visual field defect.

c. Longer test time than expected.  
d. Shorter test time.

5. The glaucoma hemifield test compares:
a. Superior and inferior sensitivity.
b. Nasal and temporal sensitivity.
c. Total deviation and pattern deviation.
d. Grayscale and total deviation.

6. The minimal criteria with high specificity 
and sensitivity for a glaucomatous defect 
include each of the following except:
a. Three points in location reduced to p< 5% 
on PD, one of which is p<1%.
b. PSD < 5%.
c. GHT outside normal limits.
d. False negative value <5%.

7. A right homonymous hemianopsia can 
occur as a result of:
a. Ethambutol toxicity.
b. Lesion along the right optic radiations.
c. Lesions along the left optic tract.
d. A non-arteritic anterior ischemic optic 
neuropathy.

8. Which is true regarding visual field defects 
caused by an arterial occlusion?
a. Defect is only seen in the affected eye.
b. Defect is seen in both eyes.
c. Retinal defects respect the horizontal 
midline.
d. Retinal defects respect the vertical midline.

9. The total deviation represents:
a. The deviation from expected values based 
on the age-matched normals. 
b. The average of two baseline visual fields.
c. The reliability parameters.
d. Color representation of sensitivity.

10. Which of the following is false regarding 
the visual field index:
a. VFI of 0% is perimetrically blind.
b. VFI of 100% is perimetrically normal.
c. Peripheral points are weighted stronger 
than central points.
d. It is an index that can be plotted over time 
to identify a trend.

11. Which is accurate with respect to the gaze 
tracker?
a. Upward deflections represent deviations of 
fixation, and downward deflections indicate 
periods when fixation could not be deter-
mined.
b. Upward deflections indicate times when 
fixation is not determined and downward 
deflections represent deviations of fixation.
c. Upward deflections are recorded when 
patients respond to a stimulus presented to 
the blind spot.
d. The gaze tracker primarily serves as a bor-
der to frame the printout but does not contain 
test information.

12. The separation of test point locations on 
the 24-2 and 30-2 test patterns is:
a. The same for both, six degrees.
b. Two degrees separation for both.
c. Eight to 10 degrees for the 30-2 and four to 
six degrees for the 24-2.
d. Randomly assigned and blankets the cen-
tral visual field.

13. Which is an accurate statement with 
respect to the 10-2 test pattern?
a. It is a much faster test than the 24-2.
b. Test points are separated by two degrees.
c. Test points are separated six degrees.
d. It is the only way to avoid lens rim artifact.

14. Which is false regarding the 10-2 test 
pattern?
a. Test points are located within a 10-degree 
radius of fixation.
b. Test points are separated by two degrees.
c. This test pattern is often useful to closely 
monitor paracentral visual field defects.
d. This test pattern is universally contraindi-
cated in glaucoma patients.

15. The mean deviation is a global index that 
represents:
a. A weighted average of the visual field as it 
deviates from expected values.
b. A number assigned to represent the color of 
the grayscale.
c. A complicated reliability index.
d. A projection factor for future progression.
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16. Which is accurate regarding the GPA?
a. Two visual field tests are selected to rep-
resent a baseline.
b. Baseline fields are calculated from age-
matched normals.
c. A single visual field serves as baseline.
d. No baseline visual field is required for this 
type of progression analysis.

17. Which is accurate regarding follow-up 
visual fields and the GPA?
a. Follow-up visual fields are compared with 
baseline fields.
b. All fields are compared with the normal 
age-matched database.
c. Follow-up fields are put in random order 
to see if any trends emerge.
d. Fields are ranked based on reliability fac-
tors but progression cannot be evaluated.

18. Which statement is correct with respect 
to repeat visual field testing?
a. Peripheral points tend to be less variable 
than central points on repeat testing.
b. Test points that have sensitivities in the 
normal range tend to be the most variable.
c. Points with abnormal sensitivities, espe-
cially those in the middle ranges, tend to be 
the most variable on repeat testing.
d. All points are uniformly highly consistent 
on repeat testing.

19. Which is incorrect with respect to non-
arteritic ischemic optic neuropathy?
a. Inferior or superior defects may occur
b. Visual field loss that respects the horizon-
tal midline is common.
c. Visual field loss that respects the vertical 
midline is common. 
d. Altitudinal defects are most common.

20. Which is accurate regarding follow-up 
testing?
a. It is most useful to compare similar test 
methods to detect change.
b. All structural and functional tests are 
complementary.
c. There is no practical difference among the 
various test methods and test patterns.
d. All devices are universally compatible.

OSC QUIZ
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W
ith its diverse list of 
topics and wealth of 
experienced speakers, 
Vision Expo East (VEE) 

is arguably one of the most valuable 
CE events eye care professionals can 
attend. Returning to New York City 
from April 14th to April 17th, con-
ference organizers pledge to deliver 
a healthy portfolio of continuing 
education classes covering all aspects 
of the trade and include a robust 
education curriculum.

Beyond Ocular Disease
“I believe the Vision Expos [East 
and West] have the most complete 
and comprehensive educational cur-
riculum anywhere,” says Mark Dun-
bar, OD, co-chair of Vision Expo’s 
Conference Advisory Board. “Where 
most CE programs focus on ocular 
disease, Vision Expo has that and 
more. Indeed, there is a rich ocular 
disease curriculum but [there is] also 
an emphasis on other key areas such 
as business solutions, contact lenses 
and optical technology.” Dr. Dun-
bar adds the event includes “having 
Ritz Carlton come in to do a two-
hour long program on Excellence in 

the Patient Experience,” he says.
Attendees can also boost their 

bottom dollar with a host of semi-
nars on business solutions.

What’s New in Medicine  
Keeping up with the latest in 
medicine includes updates on cur-
rent prescribing, diagnostic and 
treatment philosophies. “We have 
brought back some of our core 
programs that continue to be huge 
in attendance and are well received 
by attendees such as ‘The Greatest 
Series’ which includes The Great-
est Anterior Segment Disease and 
Medical Management of Contact 

Lens Complications Course—Ever! 
hosted by Jack Schaeffer, OD, Char-
lie Ficco, OD, and Marc Bloomen-
stein, OD, as well as The Greatest 
Posterior Segment Disease Course—
Ever! with Dr. Dunbar, Diana 
Shechtman, OD and Jay Haynie, 
OD,” says Dr. Dunbar. 

Ron Melton, OD, and Randall 
Thomas, OD, will return to host 
Current Trends in Medical Manage-
ment and Reducing the Pressure on 
Glaucoma Decision Making.

Procedures
In addition to fostering business 
ideas and obtaining disease updates, 
if one wants to widen their skill set 
toward the ever-expanding edge of 
the optometric profession, investing 
in one of the two classes on amniotic 
membranes, “Amniotic Membranes 
in the Optometric Practice” or 
“Crash Course: Amniotic Mem-
branes, Why, How and When?” 
may be a wise decision. The former 
course, taught by Drs. Douglas 
Devries and Walter Whitley, is a 
workshop in which practitioners will 
gain hands-on experience with amni-
otic membranes as well as knowl-

2016: 
Enrich Your Knowledge Base

The New York meeting is known for its world-class education as well as its exhibits.   
By Cheryl G. Murphy, OD, Contributing Editor

This year’s meeting offers more than 330 
hours of CE. 

Vision Expo Eas t

Vision Expo 
East
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edge on how to bill and code for the 
procedure and its follow ups. Also 
of interest may be the “Injections 
Workshop” held on Friday after-
noon in which Nathan Lighthizer, 
OD, will teach injection techniques 
applicable to the optometric setting 
such as subcutaneous, subconjuncti-
val, intralesional and intramuscular 
injections as well as venipuncture for 
fluorescein angiography. Dr. Light-
hizer will also review the indications, 
contraindications, possible complica-
tions and proper management for 
each technique. 

Fast Solutions for CE Fun
To keep things fast and fun this 
year, for the first time, VEE will be 
adding COPE-approved half-hour 
long classes to its format as well as 
a couple of classes with a revolving 
door of rotating lecturers. 

“New this year is our debut of the 
Crash Courses, which are 30-min-
ute, topic intensive courses designed 
to grasp and hold the attention 
of the audience,” says Dr. I. Ben 
Gaddie, co-chair of Vision Expo’s 
Conference Advisory Board. These 
six, shortened classes held at the end 
of the day on Friday and Saturday 
allow participants to squeeze in a bit 
more CE while still leaving plenty 
of time to experience the excitement 
of the exhibit hall and other classes 
during the day as well as networking 
events in the evening. Some of the 
Crash Course topics include: “Amni-
otic Membranes: Why, How and 
When?,” “Google Contact Lens and 
Other Future Technologies” and “Is 
This Acanthamoeba?” 

Another way CE at VEE is chang-
ing things up this year is with its 
two “lightning round” classes on 
glaucoma and anterior segment dis-
ease. Each lightning round is held at 
the same time on Saturday morning 
(9:45am to 11:45am), but similar 
to the new “Crash Courses,” the 

lightning round’s format has been 
created to keep things upbeat and 
interesting. “In that same spirit of 
our Crash Courses, we are introduc-
ing our ‘lightning rounds,’ which 
are one-hour long courses where the 
audience stays in one room and the 
faculty rotate to multiple classrooms 
to present for 15-minute intervals on 
a given disease topic,” says Dr. Gad-
die. This should help attendees fight 
the in-classroom fatigue that some 
may experience after being in a lec-
ture for an extended period of time.

Expertise In and Out 
of the Classroom 
At the end of the day, classes and 
the expansive exhibit hall are not 
the only ways to gain knowledge 
at Vision Expo East. Conversa-
tions and interactions with fellow 
ODs and eyewear professionals can 
help broaden one’s perspective and 
knowledge base. Evidence of this can 
be seen in the ever-growing popular-
ity of OD social media groups such 
as ODs on Facebook. According to 
Dr. Dunbar, “ODs on Facebook has 
emerged as the industry’s largest and 
most active internet forum for eye 
care professionals, and so to capital-
ize on its popularity, we have devel-
oped two courses around it: “Best of 
ODs on Facebook: Practice Manage-
ment Pearls” with Drs. Gary Gerber, 
April Jasper, Neil Gailmard, Mark 
Wright and Alan Glazier [as well 
as the] “Best of ODs on Facebook: 
Clinical Tales from the Trenches” 
with Drs. Ben Gaddie, Diana Shecht-
man, Andrew Morgenstern, Mark 
Dunbar and Scot Morris.” 

 
Cutting Loose
Chances for additional social 
exchanges—not for CE credit, but 
for further inspiration from other 
ODs—can be acquired in even more 
casual settings such as networking 
at Alcon’s free lunchtime Vision 

Series course on Friday afternoon 
(pre-registration required), the ODs 
on Facebook Party at B.B. King’s 
on Friday night, NYSOA’s World 
Yacht Cruise around Manhattan 
on Saturday evening (pre-register, 
for NYSOA members only) and the 
Young Professionals Club lunch 
on Friday afternoon or Party on 
Saturday night. Also, the benefits of 
sharing ideas and networking can be 
reaped online through Vision Expo’s 
Eyecare and Eyewear Community, 
Visionaries, which premiered in 
2015 and is continuing this year (to 
learn more, visit
http://visionaries.visionexpo.com). 

Attendees can register for classes 
online or by fax, phone or mail. 
Note that the new, COPE-approved 
30-minute Crash Courses are priced 
at $54 per half hour. Other registra-
tion packages, discounts and a la 
carte pricing are available. Be sure to 
sign up early for the best class selec-
tion, as some of the popular lectures 
do tend to “sell out” quickly.  

Taking advantage of the educa-
tion opportunities at Vision Expo 
East may be one of the wisest invest-
ments ODs make for themselves and 
it may even help them “grow a little 
more green” from their practice.  

Visit www.visionexpoeast.com to 
see the full program. ■

Drs. Jerome Sherman, Jay Haynie and 
Mark Dunbar will all return to teach at 
VEE classes this April. 
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In what cases of corneal infec-
tion should regular debridement 

be used for better delivery of topical 
medication or other therapeutic ben-
efits? That is, when should debride-
ment be performed, and when should 
it not be?

“Drug delivery to a corneal 
lesion is dependent on several 

factors,” explains James V. Aqua-
vella, MD, of the University of 
Rochester Medical Center. “Lipid 
solubility is necessary to traverse 
the tight epithelial junction while 
hydrophilic drugs more readily tra-
verse stromal collagen.” 

For severe bacterial lesions, fre-
quent instillation of fortified anti-
biotics is the technique of choice, 
Dr. Aquavella says, adding that 
general drug delivery can be accel-
erated by application of a collagen 
shield pre-soaked in the appropri-
ate antibiotic solution. As the col-
lagen bonds in the shield dissolve, 
the drug is delivered to the corneal 
surface over time. Dr. Aquavella 
cautions that a toxicity reaction to 
the fortified antibiotics or related 
preservative substances can disrupt 
the epithelial junction bonds to 
increase the permeability of the 
antibiotics, even if it is hydrophilic 
in nature.

 Aaron Bronner, OD, of the 
Pacific Cataract and Laser Institute, 
points out there are two primary 
recognized conditions in which 
scraping the epithelium to allow 
drug penetration may be suitable. 
“The first, most cited indication is 

in cases of fungal 
keratitis, primar-
ily due to poor 
penetrance of top-
ical antifungals,” 
he says. “Stromal 
concentrations of 
natamycin 5% 
and compounded 
amphotericin B 
are reduced to 
ineffective lev-
els by an intact 
epithelium. The 
newer antifungal 
voriconazole is 
not as signifi-
cantly limited as others; however, 
stromal concentrations of this drug 
are typically reduced by 50% in the 
case of an intact epithelium.”

Dr. Bronner points out that 
exacerbating the issue of poor 
drug penetration is the fact that 
fungal pathogens often form deep 
keratitis that worsens despite an 
intact epithelium, which can lead 
to the unique possibility of pen-
etration into the anterior chamber 
even without perforation. He 
recommends debriding cases of 
fungal keratitis during treatment 
to enhance drug delivery, but adds 
that this practice should only be 
completed in confirmed cases of 
fungal disease rather than pre-
sumed cases, as removing epithelial 
tissue unnecessarily in the setting of 
an infiltrate can perpetuate inflam-
mation and even increase risk of 
corneal melt in other forms of both 

infectious and inflammatory kerati-
tis. In effect, in most other cases of 
keratitis, “we are trying to encour-
age epithelial healing as much as 
possible.”

Epithelial debridement may also 
be helpful in cases of herpes sim-
plex keratitis, as it can shorten the 
course of infection by removing the 
epithelial cells that surround the 
ulceration. This “edge” is a reser-
voir of active virus that can prolif-
erate to adjacent cells and gradually 
increase the size of the ulceration. 
Dr. Bronner cautions that this 
approach, however, should only be 
applied in certain specific infectious 
corneal manifestations of HSV ker-
atitis (i.e., dendritic and geographic 
ulcerations), not stromal, endothe-
lial or neurotrophic keratitis. This 
technique should also only be used 
in initial episodes; more caution is 
necessary in recurrent cases. ■

Let’s consider when corneal debridement is a good option. 
Edited by Joseph P. Shovlin, OD
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Fungal keratitis is one case in which debridement may be 
indicated.
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A 35-year-old Caucasian 
female presented to our 
clinic seeking a second 

opinion for gradual, progressive, 
painless loss of vision in both 
eyes, which started about six years 
earlier. She provided exam notes 
from her initial exam six years 
earlier, and at that time, her vision 
was documented at 20/30 OD 
and 20/25 OS. She was taking no 
medications, had no known sys-
temic medical conditions. Her past 
ocular history was otherwise unre-
markable and there was no family 
history of ocular disease.

Upon examination, her best-
corrected visual acuity was 20/100 
in each eye. Confrontation visual 
fields were full to finger counting 

in both eyes; pupils were equally 
round and reactive to light with 
no afferent pupillary defect. The 
slit lamp exam was unremark-
able, and intraocular pressure was 
16mm Hg OD and 14mm Hg OS. 

On dilated fundus exam the 
optic nerve, retinal vasculature 
and peripheral retina were within 
normal limits in both eyes. In the 
central macula of each eye was a 
circular, well-circumscribed area 
of granular-appearing atrophy, 
with no drusen, edema or flecks 
(Figures 1a and 1b).

A fundus autofluorescence of 
the macula is available for review 
(Figures 2a and 2b). An SD-OCT 
image is also provided (Figures 3a 
and 3b).

Take the Quiz
1. How do the fundus photos cor-
relate to the OCT images?
a. The OCT images show para-
foveal atrophy of the outer retina 
and RPE in the areas of hypopig-
mented geographic atrophy.
b. The OCT images show 
subretinal deposits correlating to 
vitelliform lesions in the photos.
c. The OCT images show col-
lapsed drusen in areas of choroi-
dal atrophy in the photos.
d. The OCT shows blockage of 
the choroid.

2. What is the likely etiology?
a. Stargardt’s macular dystrophy.
b. Geographic atrophy from 
macular degeneration.

When testing rules out your suspected diagnosis, it’s time to re-evaluate the clues.  

By Mark T. Dunbar, OD, and Paul Hammond, OD

Dystrophy Mystery

Figs. 1a and 1b. Fundus photos of the right and left eye of our patient. What do the changes in her macula represent?
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c. Central areolar choroidal 
dystrophy.
d. North Carolina macular 
dystrophy.

3. What is the typical inheritance 
pattern of this condition?
a. Autosomal dominant.
b. Autosomal recessive.
c. X-linked recessive.
d. Sporadic.

4. What additional testing would 
be most helpful to establish the 
correct diagnosis?
a. Fluorescein angiography.
b. Electrooculogram.
c. Genetic testing.
d. Macula risk test.

Diagnosis
The maculas in both eyes have 
a characteristic “beaten metal” 
appearance. As a result, the initial 
doctors who saw her had a high 
suspicion for Stargardt’s disease. 
An electroretinogram (ERG) was 
done and showed normal rod 
response and mixed cone-rod 
response, while the multifocal 

ERG was depressed centrally, 
indicating localized retinal dys-
function. In an attempt to con-
firm the diagnosis of Stargardt’s 
disease, genetic testing was con-
ducted, looking specifically for the 
ABCA4 gene mutation. Surpris-
ingly, the test came back nega-
tive. The negative ABCA4 result 
coupled with the clinical absence 
of “flecks” made the diagnosis of 
Stargardt’s less likely, but still pos-
sible. 

ABCA4 gene mutation is the 
most common cause of autosomal 
recessive (AR) retinal disease, 
accounting for 95% of Stargardt’s 
disease, 30% to 50% of cone-
rod dystrophy and 8% of AR 
retinitis pigmentosa.1 There have 
been more than 250 different 
disease-causing alleles identified 
in ABCA4, though other loca-
tions have been implicated for 
Stargardt’s, including ELOVL4, 
PRPH2 and BEST1.1

With the negative ABCA4 gene 
mutation, we made the tentative 
diagnosis of central areolar cho-
roidal dystrophy (CACD) based 

on the clinical appearance of the 
lesions, age of onset, normal full-
field electroretinogram and nega-
tive genetic testing for Stargardt’s 
disease. 

The gradual decrease in vision 
with CACD usually begins in the 
third decade of life, with char-
acteristic bilateral, solitary, well-
circumscribed central lesions that 
have nonspecific granularity with-
in them.2 The central geographic 
atrophy that is seen in CACD is 
also distinguished by the absence 
of surrounding drusen and flecks 
which are seen in similar macular 
diseases.2 Often, patients will sta-
bilize at 20/100 to 20/200 until 
the seventh  or eighth decade of 
life.2

CACD was first described in 
1884 and it is primarily inher-
ited in an autosomal dominant 
fashion, though autosomal reces-
sive cases have been occasionally 
reported.3 The most commonly 
associated mutation occurs on 
the PRPH2/RDS gene, and a 
wide range of disease severity and 
nonpenetrance can be observed, 

Figs. 2a and 2b. Fundus autofluorescence of the right and left eye. How do these correlate with the fundus images?
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perhaps represent-
ing variants of AR or 
sporadic inheritance.4 
These cases of low 
penetrance and milder 
disease can be found 
in 20% of CACD 
patients, often result-
ing in a misdiagnosis 
of geographic atrophy 
secondary to early-
onset AMD, which 
enlarges much more 
quickly than CACD-
related atrophy.4 

In cases such as this, 
with symmetrical and 
bilateral geographic 
atrophy in the absence 
of drusen in a young 
patient, genetic testing 
may be beneficial to 
establish the correct 
diagnosis and possibly 
provide an opportunity 
for genetic counseling.

After discussing 
these findings with our 
patient, she expressed 
an interest in test-
ing for as many pos-
sible inherited macular 
dystrophies as pos-
sible with the hopes of 
obtaining a conclusive 
diagnosis. She was also 
interested in possibly 
joining any future clini-
cal trials on potential 
treatments. 

The patient’s blood 
was drawn and sent 
for the comprehensive 
127 gene Retinal Dys-
trophy Panel through 
the Casey Eye Institute 
Laboratory at Oregon 
Health and Science 
University. The test is 
listed at $2,500 and 
is almost always paid 

out of pocket, but 
for patients seeking 
a definitive cause for 
their visual impair-
ment, this option is 
attractive to attain 
answers and closure. 

A full list of avail-
able tests is available at 
ohsu.edu, along with 
instructions for speci-
men requisition and 
the relevant consent 
and payment forms. 
In most cases, the test 
results are available 
within one to three 
months.

The PRPH2/RDS 
and GUCY2D genes 
have been implicated 
in CACD and are 
included in the panel 
that will be run for 
this patient.4,5 She will 
be contacted with the 
results and notified of 
any clinical trials for 
which she may qualify. 
We plan to monitor 
her condition yearly 
for progression and 
updates on possible 
trials. ■

Dr. Hammond is an 
optometric resident at 
the Bascom Palmer Eye 
Institute in Miami.

1. Sohn E, Mullins R, Stone E. Macular 
Dystrophies. In: Ryan SJ ed. Retina. Vol 
2, ed. V. St Louis:Mosby; 2013:864-74.
2. Yannuzzi LA. Cetntral Areolar Choroi-
dal Dystrophy. The Retinal Atlas. 1st ed. 
Saunders Elsevier; 2010. 80.
3. Genead M, Fishman G, Grover S. 
Hereditary Choroidal Diseases. In: Ryan 
SJ ed. Retina. Vol 2, ed. V. St Louis: 
Mosby; 2013;891-2.
4. Boon C, Klevering B, Cremers F, et 
al. Central areolar choroidal dystrophy. 
Ophthalmology. 2009;116:771–82. 
5. Hughes A, Meng W, Lotery A, 
Bradley D. A Novel GUCY2D Mutation, 
V933A, causes central areolar choroidal 
dystrophy. Invest Ophthalmol Vis Sci. 
2012;53:4748–53.

Figs. 3a and 3b. SD-OCT images show the patient’s retinal state in 
both the right and left eye. 
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A 65-year-old black male 
presented with acute, pain-
less redness of his left eye 

for one day. He denied any history 
of chronic medical conditions, 
although he admitted to not visit-
ing his primary care provider (PCP) 
in a few years. He also denied pre-
vious episodes of ocular redness, 
trauma, Valsalva maneuver, contact 
lens wear or regular aspirin use. 
The patient reported using Tienchi 
(Panax notoginseng), an herbal 
remedy, for two weeks after read-
ing claims that it prevents hyper-
tension. 

Clinical examination was 
remarkable for an acute subcon-
junctival hemorrhage in the left 
eye. Dilated fundus exam was 
unremarkable. Blood pressure in 
office measured 195/100mm Hg. A 
diagnosis of subconjunctival hem-
orrhage in the left eye was estab-
lished, the likely cause of which 
was systemic hypertension with 
possible additive effects from the 
herbal supplement. 

He was referred to his PCP for 
immediate re-evaluation and man-
agement of hypertension, as well 
as a complete physical exam and 
serology to rule out comorbidities 
such as diabetes and heart disease.  

We advised the patient to discon-
tinue his use of Panax notoginseng 
due to its potential anticoagulant 
and antiplatelet properties, as well 
as risks of systemic complications. 

He was advised to consult with 
his PCP and us before embark-
ing on additional high-dose vita-
mins, herbs and supplements. We 
indicated that a return to Panax 
notoginseng at a lower dose can 
be considered after resolution of 
the subconjunctival hemorrhage, 

as part of a physician-supervised 
blood pressure treatment program. 
Unfortunately, he was lost to fol-
low up.

The Facts on Herbs
Botanists describe an herb as a 
small, seed-bearing plant with 
fleshy, rather than woody, parts 
(from which we get the term ‘her-
baceous’). In addition to herba-
ceous perennials, herbs may include 
trees, shrubs, annuals, vines and 
more primitive plants such as ferns, 
mosses, algae, lichens and fungi.1,2 
Herbs are valued for their flavor, 
fragrance, economic and industrial 
uses, pesticidal properties, coloring 
(dyes) and medicinal qualities.

Herbal supplements in West-
ern health care are increasing in 
popularity, as many are purported 
to augment one’s wellbeing. Typi-
cally categorized as complementary 
and alternative medicine (CAM), 
they represent a group of health 
practices and products not part of 
standard medical care.1 Research 
suggests about 38% of adults and 
12% of children in the United 
States use some form of CAM.1 

Researchers estimate that more 
than 15 million Americans today 
take herbs, vitamins or both, along 
with their prescription medica-
tions.2 These numbers are expected 
to rise with easy access to unfil-
tered information from nutraceuti-
cal companies and the Internet. 

The use of herbal supplements for health and wellness is rapidly increasing 
worldwide. What does this mean for eye care? By Alicia Kim, OD

East Meets West: Herbal 
Supplements in Health Care 

Edited by Carlo J. Pelino, OD, and Joseph J. Pizzimenti, OD

For centuries in Eastern medicine, herbal 
therapies have played a major role in the 
management of a host of conditions. 

Tienchi is typically taken as a liquid 
herbal extract or in a tablet form.
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Most herbal supplements are 
available over-the-counter (OTC) 
and easily found online, at local 
stores and in pharmacies. They 
come in all forms (dried, chopped, 
powdered, capsule or liquid) and 
can be used in a variety of ways, 
including:

• Swallowed as pills
• Brewed as tea
• Applied to the skin as gels
• Added to bath water
The FDA currently consid-

ers herbal supplements as food 
products, and as such they are not 
subject to the same clinical trials, 
manufacturing standards and regu-
lations as drugs.1,2 

Many prescription drugs and 
OTC medicines are also made from 
plant derivatives, but these prod-
ucts contain only purified ingredi-
ents and are regulated by the FDA.

What is Tienchi?
Panax notoginseng is prescribed 
in traditional Chinese medicine to 
improve circulation and resolve 
blood stasis.3 It is often used in an 
attempt to decrease blood pressure 
and slow the heart rate, as it exhib-
its antiplatelet and anticoagulant 
properties.3 

Researchers demonstrated 
significant inhibition of platelet 
aggregation using both raw and 
steamed forms of Panax notogin-
seng.4 Results overall demonstrated 
samples that were steamed for 
two hours (3.3mg/ml) had similar 
partial thromboplastin time as 
heparin (0.033U/ml).4 An oral dose 
of 500mg/kg of steamed Panax 
notoginseng also had a similar 
percentage of platelet inhibition as 
25mg/kg of aspirin.4  

Adverse effects include bleeding 
complications, herb-drug interac-
tions and vasodilation and vaso-
constriction, depending on the dose 
and the targeted blood vessels.3,4

Other Common Herbs
Patients are beginning to use sev-
eral common herbal supplements 
more frequently for the prevention, 
treatment or both of ocular and 
systemic conditions:

• Allium sativum, or garlic 
supplement, is often taken for car-
diovascular conditions or infectious 
disease prevention.5,6 It may reduce 
plaque formation, inhibit platelet 
aggregation, increase fibrinolysis 
and reduce blood pressure.5,6,7 
Adverse effects associated with 
high doses include hypotension, 
herb-drug interactions, nausea and 
bleeding complications.5,6

• Ginkgo biloba, also known 
as just ginkgo or the maidenhair 
tree, is among the most widely used 
herbs for conditions ranging from 
memory loss to poor blood circu-
lation, and even glaucoma.7 The 
chemical components may have 
anti-inflammatory and neuropro-
tective properties and may improve 
blood flow.8 

Recent studies on Ginkgo biloba 
as an alternative treatment for 

glaucoma have shown improve-
ment in visual fields. The theory 
is that the herb reduces peripheral 
vasospam, subsequently improving 
ocular perfusion.9,10 

Ginkgo biloba was shown to 
increase the survival of retinal 

Information on Herbal Supplements
Office of Dietary Supplements (ODS), National Institutes of Health (NIH)
https://ods.od.nih.gov/

• The ODS evaluates scientific information, stimulates and supports research, disseminates 
research results and educates the public on issues regarding dietary supplements.

National Center for Complementary and Integrative Health (NCCIH), NIH
https://nccih.nih.gov/

• The NCCIH is the federal government’s lead agency for scientific research on the diverse 
medical and health care systems, practices and products that are not generally consid-
ered part of conventional medicine.

National Registry of Drug-induced Ocular Side Effects
www.eyedrugregistry.com

• This registry is an international clearinghouse of information on adverse ocular events 
associated with drugs, chemicals and herbals.

Natural Medicines Comprehensive Database
http://naturaldatabase.therapeuticresearch.com/home.aspx

• This is a database providing information on herbal remedies, dietary supplements, vita-
mins, minerals and other natural products. The information is evidence-based and unbi-
ased, using current peer-reviewed research.

Although the precise mode of Ginkgo 
biloba’s action is not fully understood, it 
is a potent antioxidant and free-radical 
scavenger, nitric oxide inhibitor, 
vasodilator, platelet-activating factor 
inhibitor and glutamate NMDA receptor 
inhibitor. 
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ganglion cells in experimental 
models of glaucoma in a dose-
dependent manner.11 However, 
only limited data are available to 
support its clinical use in glaucoma 
prevention and treatment.7-10,12

Adverse effects include herb-drug 
interactions and bleeding disorders, 
which may result in ocular hem-
orrhage or hyphema.7,12 Ginkgo 
biloba should be avoided by 
patients using anticoagulant thera-
pies such as Coumadin (warfarin 
sodium, Bristol-Myers Squibb), 
heparin, Plavix (clopidogrel bisul-
fate, Bristol-Myers Squibb) and 
aspirin. It may also increase the risk 
of bleeding disorders in those on 
high-dose omega-3 fish oil. 

• Cannabis sativa, or marijuana, 
is used for various conditions 
including muscle spasms, seizure 
disorder, Crohn’s disease, chronic 
pain, nausea and vomiting caused 
by chemotherapy and loss of 
appetite and weight in people with 
AIDS.1,2,5,7 It has also been used 
to lower IOP by reducing aque-
ous humor production.7,13 A recent 
study suggests some efficacy in IOP 
lowering, but the effects are short-
term, and both oral and inhaled 
preparations were not tolerated for 
more than a few months due to sig-
nificant adverse effects. 

Adverse effects include short-
term memory loss, drowsiness, 
euphoria and dependency.13

• Vaccinium myrtillus, or 
bilberry, is often used for athero-
sclerotic conditions, diarrhea and 
protection of retinal tissue.7 Bil-
berry contains antioxidants such as 
resveratrol and a class of chemical 
compounds known as anthocyano-
sides, which may maintain rhodop-
sin levels essential for night vision.14 

Research suggests bilberry has 
antioxidative and antiangiogenic 
properties that may help decrease 
blood vessel permeability in dia-

betic retinopathy and age-related 
macular degeneration.15,16 

Adverse effects include bleeding, 
constipation and nausea.16,17 

Tips for Clinicians
A 2006 survey evaluated whether 
herbal medicines interfere with the 
effects of anticoagulant and anti-
platelet therapies.18 Among the 250 
patients, 42.4% used herbal medi-
cines, and 21% of those patients 
co-ingested herbal supplements 
with antiplatelet and anticoagulant 
therapy. About 50% of patients 
who co-ingested were at risk for 
potential drug-herb interaction. 
More than 90% did not reveal the 
use of herbal supplements to their 
health care providers, highlighting 
the need for proper history taking 
and communication, as well as a 
greater practitioner awareness.18

Because patients may not dis-
close the use of herbal supplements 
to their health care providers with-
out specifically being asked, it is 
critical that optometrists include 
questions about vitamins, minerals 
and herbal supplements when con-
ducting a pharmacologic history. 
Patients may ask your opinion on 
the efficacy and safety of herbal 
remedies and other types of CAM 
for ocular conditions, and you 
should not dismiss them; instead, 
look to the scientific evidence avail-
able and advise accordingly.  

Fortunately, we are not alone. 
Clinical pharmacists, registered 
dietitians and certified nutrition-
ists are frequently well versed on 
herbal remedies. Find one whose 
philosophies align with yours, 
keeping patient health and wellness 
as the paramount goal. If you rec-
ommend a particular vitamin, herb 
or supplement for your patients, 
send a courtesy letter to their PCPs 
describing the specific therapy, dos-
ing and rationale for treatment. 

Because herbal remedies and sup-
plements are commonly prescribed 
by Eastern medicine, other health 
care providers and even patients 
themselves, knowing the most fre-
quently used agents will permit bet-
ter understanding of their benefits 
and possible adverse sequelae and 
aid in proper management. ■

Dr. Kim practices at LakeRidge 
Vision Source, a private practice 
located in Virginia, and is a fel-
low of the American Academy of 
Optometry.
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O ne of the greatest things 
about being an optometric 
educator is the constant 

challenge of young, inquisitive 
minds. While may old, weath-
ered practitioners like ourselves 
may sometimes “just know” how 
to manage certain conditions, 
clinicians-in-training often need to 
understand the “why” of therapeu-
tic interventions. And so, when a 
student recently questioned our tra-
ditional, conservative management 
for hordeola, commonly referred to 
as a “stye,” we decided it was time 
to review the literature and consider 
the why of our ways.

Hordeola represent acute bacte-
rial infection and subsequent abscess 
formation of the eyelid’s sebaceous 
glands.1-3 Two forms are recognized 
clinically: 

1. External hordeola, which 
involve the more superficial Zeis 
glands situated at the base of the 
lashes.

2. Internal hordeola, which affect 
the deeper meibomian glands within 
the tarsal plate.1-3 

Most often, hordeola present as 
tender or painful eyelid papules with 
associated erythema of the involved 
skin. External hordeola, if large or 
superficial enough, may demonstrate 
purulent material within the gland 
through thinning of the overlying 
epidermis. When this occurs, the 
hordeolum is “pointing.” Internal 
hordeola create a more diffuse 
eyelid swelling due to the infected 
gland expanding within the tarsus, 
although the presentation is still 

consistent with a firm, tender subcu-
taneous nodule. Pointing may also 
be seen with internal hordeola, but 
because of its deeper location, the 
lesion must be of substantial size and 
severity before this occurs. Addition-
ally, internal hordeola pointing can 
occur at either the skin or conjuncti-
val surface.1

Traditional Therapy
Historically, we were taught that 
most hordeola are self-limiting, and 
do not require aggressive therapy. 
The use of heated compresses, 
applied for five to 10 minutes sev-
eral times a day with concurrent 
digital massage can hasten point-
ing and subsequent drainage of the 
abscess. Topical antibiotic ointments 
may be prescribed for associated 
blepharitis, but typically will not 
achieve sufficient concentrations 
in deeper lid tissue to eliminate the 
infection; hence, these agents are 
considered to be of little benefit. We 

were cautioned against attempting 
to express or “pop” a hordeolum 
(unless it was superficial and already 
pointing). Such vigorous manipula-
tion can be extremely painful for the 
patient, but more importantly it can 
potentiate the spread of infection to 
adjacent glands and tissue, resulting 
in a more serious preseptal cellulitis. 
Should secondary chalazia (granulo-
matous formation within the meibo-
mian gland following resolution of 
the infectious hordeolum) develop, 
intralesional corticosteroid injection 
or surgical incision and curettage 
can be performed.

Reviewing the Literature
In an attempt to gather more unbi-
ased, peer-reviewed and evidence-
based information on this topic, 
we conducted a PubMed search 
using the term “hordeolum.” Only 
26 English-language articles were 
published in the last 10 years and, 
of those, only seven were review 
articles. This paucity of reports on 
relatively common clinical entities is 
often the rule, rather than the excep-
tion. Many conditions are regarded 
as so familiar and straightforward 
that they simply do not warrant 
much scientific attention in true 
clinical studies.

To gain additional perspective 
about the current prevailing atti-
tudes toward hordeolum manage-
ment, we resorted to referenced 
works on known medical websites, 
such as Medscape, EyeWiki, Merck 
Manual and Family Practice
Notebook.4-8 While these sources do 

Therapeu t i c  Review

Tips on managing both external and internal hordeola.
By Alan G. Kabat, OD, and Joseph W. Sowka, OD

Stye vs. Stye

An external hordeolum on the left upper 
eyelid, with classic “pointing” at the lid 
margin.
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not offer the most rigorous scientific 
evidence, they do provide informa-
tion regarding expert opinion and 
practice, presented below.

Conservative Therapies
Most current resources for both 
internal and external hordeola advise 
the use of warm or hot compresses 
in five to 20 minute durations, two 
to four times daily.4-8 One report rec-
ommended concurrent massage of 
the hordeolum.5 A few sources men-
tioned daily eyelid and lid margin 
cleansing for associated blepharitis.5,8 

Interestingly, a recent meta-analysis 
of 944 potentially relevant references 
found no credible evidence regarding 
the effectiveness of the aforemen-
tioned treatments for acute internal 
hordeolum.1,3 The authors conclud-
ed that, while warm compresses and 
lid scrubs are not unsafe, they show 
no measurable benefit as compared 
with simple observation.3

Medical Treatment
Investigators advocate topical anti-
biotic ointments for cases of external 
hordeola, primarily as a prophylactic 
measure to protect against infection 
of adjacent glands.1 The majority of 
medical websites we surveyed also 
suggest topical antibiotic (or com-

bination antibiotic-corticosteroid) 
ointment as a potential option, pri-
marily for hordeola that are actively 
draining.4-6,8

However, one source specifically 
states “topical antibiotics are usually 
ineffective” in the treatment of inter-
nal hordeola.7

All of the websites except one 
advocated the use of oral antibiotics 
(e.g., dicloxacillin or erythromycin 
250mg PO QID) in recalcitrant 
cases, recurrent hordeola or in those 
with suspected preseptal celluli-
tis.4,5,7,8

Surgical Management
In cases of external hordeola, 
mechanical epilation of the associat-
ed lash follicle may allow spontane-
ous drainage of the affected gland.1,4

Incision and drainage of acute hor-
deola is generally not advocated as a 
first-line therapy; however, it may be 
advantageous in cases where: 

An internal hordeolum of the upper eyelid 
in a 75-year-old woman. This patient 
required a course of oral cephalexin to 
achieve resolution.
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1. The hordeolum is pointing at 
the time of initial presentation.

2. The hordeolum proves refrac-
tory to more conservative medical 
therapy.1,5,7-10  

Incision and drainage of external 
hordeola may be performed at the 
slit lamp using topical anesthesia 
and an 18-gauge or 20-gauge needle. 

Incision and drainage of internal 
hordeola requires a local anesthetic 
delivered by injection to the involved 
eyelid. It is customary to employ 
a stab incision with a #11 blade, 
ideally using a transconjunctival 
approach, to avoid potential scar-
ring of the external lid.4,6 A topical 
antibiotic should be applied to the 
incision site for 24 hours following 
the procedure. 

We also routinely advocate a 
course of oral antibiotics if surgical 
incision and drainage is performed 
for internal hordeola, as this pro-
cedure has the potential to liberate 

pathogenic bacteria into surround-
ing tissue and also the bloodstream.

Aged Wisdom
From time to time, it’s important 
to review and reconsider our thera-
peutic approaches, even to the most 
seemingly mundane and straight-
forward ocular conditions. Medical 
science often advances faster than 
we realize, leaving us citing and 
employing outdated and dogmatic 
management strategies. Fortunately, 
in the case of acute hordeola, it 
would seem that our instinctive 
philosophies based on 50+ years of 
combined practice experience aren’t 
too far off the mark. To summarize:  

1. Hot compresses are still widely 
advocated, although little scientific 
evidence demonstrates a benefit in 
acute hordeola cases.

2. Topical antibiotics appear to 
be equivocal in these cases, in both 
recommendation and effect. 

3. Oral antibiotics are strongly 
recommended for recalcitrant or 
severe cases of hordeola. 

4. Surgical incision and drainage 
may likewise beindicated in hor-
deola that have reached advanced 
stages. ■

1. Olson MD. The common stye. J Sch Health. 1991 Feb;61(2):95-7.
2. Wald ER. Periorbital and orbital infections. Pediatr Rev. 2004 
Sep;25(9):312-20.
3. Lindsley K, Nichols JJ, Dickersin K. Interventions for acute 
internal hordeolum. Cochrane Database Syst Rev. 2013 Apr 
30;4:CD007742. 
4. Bessette MJ. Hordeolum and Stye in Emergency Medicine. 
Medscape. 2015. Available at: http://emedicine.medscape.com/
article/798940. Accessed February 5, 2016.
5. Ehrenhaus MP. Hordeolum. Medscape. 2015. Available at: http://
emedicine.medscape.com/article/1213080. Accessed February 
5, 2016.
6. Baharestani S, Nguyen Burkat C, Marcet MM, et al. Stye. EyeWiki. 
2015. Available at: http://eyewiki.aao.org/stye. Accessed February 
5, 2016.
7. Garrity J. Chalazion and Hordeolum (Stye). Merck Manual. 2014. 
Available at: http://www.merckmanuals.com/professional/eye-
disorders/eyelid-and-lacrimal-disorders/chalazion-and-hordeolum-
(stye). Accessed February 5, 2016.
8. Hordeolum. Family Practice Notebook. Available at: http://www.
fpnotebook.com/eye/lid/hrdlm.htm. Accessed February 5, 2016.
9. Cheng K, Wang X, Guo M, et al. Acupuncture for acute hor-
deolum. Cochrane Database Syst Rev. 2014 Apr 19;2014. pii: 
CD011075.
10. Mueller JB, McStay CM. Ocular infection and inflammation. 
Emerg Med Clin North Am. 2008 Feb; 26(1):57-72, vi.
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Contact Lenses 
New Monthly SiHy Multifocal Launched
Bausch + Lomb recently added a new multifocal option 
to its Ultra contact lens line, called Ultra for Presbyopia.

The monthly replacement lens combines the Ultra 
material’s high wettability with the three-zone progres-
sive design found in Bausch + Lomb’s daily disposable 
multifocals. The lens uses polyvinylpyrrolidone, allow-
ing it the highest Dk/t (163) and lowest modulus (70) 
on the market, Bausch + Lomb says. The lens also has 
aspheric optics for better vision in low light conditions, 
according to B+L. 

Visit www.bausch.com/our-products. 

New Packaging Option
Optometrists can now offer presbyopes a convenient 
90-day pack of CooperVision’s Clariti 1-Day multi-
focal contact lenses. The 
Clariti 1-Day lenses provide 
presbyopia patients with the 
benefits of silicone hydro-
gels and the advantages of a 
daily modality, resulting in a 
healthier contact lens-wearing 
experience, according to 
Cooper Vision. The lenses fea-
ture a base curve of 8.6mm, a 
diameter of 14.1mm, and a Dk/t (@-3.00D) of 86, with 
a power range of +5.00D to -6.00D (0.25 steps) with 
add powers of low (up to +2.25D) and high (+2.50 to 
+3.00D), according to CooperVision.

Visit coopervision.com.

Ophthalmic Lenses
New Lens Material to Debut
At Vision Expo East, FastGrind will launch VisionAir 
1.56 index, a material for use with its digital progres-
sive and single vision lenses. It allows practices to 
accommodate a wider Rx range without concern for 
thick, bulky lenses or limited frame options, the manu-
facturer says. Single vision lenses can be surfaced to a  
-10.00 and up to a +9.00 prescription with ease. Visit 
FastGrind at Vision Expo East, Booth #LP7558.

Practice Management 
Redesigned Virtal Education Website
EyePromise has redesigned its Eye Care Support 
Program (ESP), to provide practitioners additional 
opportunities for education on topics related to ocular 
nutrition, according to EyePromise’s parent company 

ZeaVision. The new edu-
cation portal now includes 
EyePromise University 
and the EyePromise 
rewards program. The 
program allows optom-
etrists to earn reward 
points, redeemable in 
ESP’s rewards center, 
in exchange for course 
enrollment and product purchases within the portal.

Visit www.eyepromise.com.

Diagnostic Technology
New OCT Angiography System 
Optovue now offers a new imaging system, the 
AngioVue, that allows optometrists to view abnormal 
retinal vasculature noninvasively. Unlike FA, AngioVue 
does not require the use of dye injections, which can 
often obscure the target anatomy, leading to side effects 
and other complications, according to the company.  

In less than three seconds, the AngioVue system 
acquires a single image that complements fluorescein 
angiography, Optovue says.

Visit www.optovue.com/products/angiovue.

Oculus Adds New Pentacam Model 
The Pentacam’s new AXL 
model integrates axial length 
measurement, allowing 
optometrists to make accurate 
IOL calculations using one 
device with one measurement 
procedure, Oculus says. The 
network-compatible IOL 
calculation software offers 
standard, ray-tracing and post-
surgical cornea formulas. 

The new model also includes a comprehensive IOL 
database with IOL constants. With IOL constant opti-
mization, surgical data and post-refractive exam find-
ings are secured with a few clicks, Oculus says.

Some of the Pentacam AXL’s features include:
•  Fast screening report
•  Belin/Ambrósio enhanced ectasia display 
•   Densitometric evaluation 
• Cataract pre-op display: select premium IOL 

in four steps. Calculations for toric IOLs use total cor-
neal refractive power.   

   Visit www.pentacamaxl.com. ■

P r o d u c t  R e v i e w
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Meet ings  + Conferences

March 2016
■ 17-20. VT/Strabismus and Amblyopia. OEP National 

Education Center, Timonium, MD. Hosted by: OEP Foundation. 

Key faculty: Robert A. Hohendorf. CE hours: 28. To register, 

email Karen Ruder at karen.ruder@oep.org, call (410) 561-3791 

or go to www.oepf.org/oepf_calendar. 

■ 17-22. Symposium on Ocular Disease. Crowne Plaza Hotel, 

Tyson’s Corner, VA. Hosted by: PSS EyeCare. Key faculty: 

Ron Melton, Randall Thomas, Mile Brujic, William Jones, Elliot 

Kirstein, Deepak Gupta. CE hours: 18. To register, email Sonia 

Kumari at education@psseyecare.com, call (203) 415-3087 or 

go to www.psseyecare.com.

■ 18. Binocular Vision and Pediatrics Forum. Ohio State 

University College of Optometry, Columbus, Ohio. Hosted 

by: Ohio State University College of Optometry. Key faculty: 

Suzanne Wickum. CE hours: 7. To register, email Catherine 

McDaniel at mcdaniel.547@osu.edu, call (614)688-1425 or go to 

http://optometry.osu.edu/CE/BVPforum.cfm. 

■ 18-20. Primary Eye Care Update. UAB School of Optometry, 

Birmingham, AL. Hosted by: UAB School of Optometry. CE 

hours: 18. To register, email Amanda Kachler at uabsoce@uab.

edu, call (205) 934-5701 or go to www.uab.edu/optometry/ce.

■ 20. Cornea Symposium. The Colonnade Hotel, Boston. 

Hosted by: New England College of Optometry. CE hours: 7. To 

register, email Tony Cavallerano at cavalleranot@neco.edu, call 

(617) 587-5687 or go to www.neco.edu/academics/

continuing-education. 

■ 31-Apr. 4. Art + Science of Optometric Care. South Kent 

Vision Center, Grand Rapids, MI. Hosted by: OEP Foundation. 

Key faculty: Robert A. Hohendorf. CE hours: 35. To register, 

email Karen Ruder at karen.ruder@oep.org, call (410) 561-3791 

or go to www.oepf.org/oepf_calendar. 

April 2016
■ 1. ICO Resident Grand Rounds. Illinois College of Optometry, 

Chicago. Hosted by: Illinois College of Optometry. CE hours: 4. 

To register, email Elizabeth Grantner at continuinged@

ico.edu, call (312) 949-7426 or go to 

www.ico.edu/alumni/continuing-education. 

■ 2-3. Miami Nice Educational Symposium. Coral Gables 

Country Club, Coral Gables, FL. Hosted by: Miami Dade 

Optometric Physicians Association. Key faculty: Anthony Litwak, 

Brian DenBeste, Kim Reed, Albert Woods, Tim Underhill. CE 

hours: 17. To register, email Stephen Morris at mdopa.board@

gmail.com or go to miamieyes.org.

■ 2-3. MOS Annual Spring Conference. Cincinnati Marriott 

Northeast, Cincinnati, OH. Hosted by: Midwest Optometric 

Society and The Ohio State College of Optometry. Key faculty: 

Elliot Kirstein, Todd Zelczak, Pinakin Davey. CE hours: 16. To 

register, go to www.midwestoptometricsociety.com, or for more 

info, call Marcy at (513) 321-2020.

■ 3. Retinal Dilemmas: What Now? New England College 

of Optometry, Boston. Hosted by: New England College of 

Optometry. Key faculty: Steven Ferrucci, Baharak Asefzadeh. 

CE hours: 5. To register, email Tony Cavallerano at 

cavalleranot@neco.edu, call (617) 587-5687, or go to 

www.neco.edu/academics/continuing-education.

■ 7-10. New Technologies and Treatments in Vision Care, 

OCCRS Joint Meeting. Hotel del Coronado, San Diego. Hosted 

by: Review of Optometry. Key faculty: Paul Karpecki. CE hours: 

25. To register, email Lois DiDomenico at 

reviewmeetings@jobson.com, call (866) 658-1772 or go to 

www.reviewofoptometry.com/sandiego2016.

■ 9-10. Optometric CE Annual Symposium. Marriott Las Vegas, 

Las Vegas. Hosted by: Optometric CE. Key faculty: William 

Jones, Bryan Wolynski, Michael Santarlas, Michael Samuel. 

CE hours: 12. To register, email Joel Rothschild at admin@

OptometricCE.org, call (909) 255-0464 or go to 

www.OptometricCE.org.

■ 9-10. OCCRS Annual Education Symposium. Hotel Del 

Coronado, Coronado, CA. Hosted by: Optometric Cornea, 

Cataract and Refractive Society. Key faculty: Paul Karpecki, 

Andy Morgenstern, Marc Bloomenstein, David Geffen, Jim 

Owen, Bill Tullo. CE hours: 12. To register, email Andrew 

Morgenstern at andrewmorgenstern@gmail.com, call (202) 423-

3500 or go to www.occrs.org.

■ 9-10. IX Annual Ocular Nutrition Symposium. University 

of Missouri-St. Louis, St. Louis, MO. Hosted by: University of 

Missouri-St. Louis and Ocular Nutrition Society. Key faculty: Aron 

Barbey, Liz Johnson, Lisa Renzi Hammond (tentative). CE hours: 

12. To register, email Lis Ellerbusch at ellerbusch@umsl.edu or 

call (314) 516-5615.

■ 9-10. RSO Spring Seminar. Rosenberg School of Optometry, 

San Antonio, TX. Hosted by: Rosenberg School of Optometry. 

CE hours: 16. To register, email Sandra Fortenberry at 

rsoce@uiwtx.edu, call (210) 283-6856 or go to 

www.uiw.edu/optometry/continuing-education.

■ 10. Cornea & Contact Lens CE Program. Marshall B. 

Ketchum University, Fullerton, CA. Hosted by: Marshall B. 

Ketchum University. Key faculty: Timothy Edrington. CE hours: 

8. To register, email Antoinette Smith at ce@ketchum.edu, call 

(714) 449-7495 or go to www.ketchum.edu/index.php/ce.

■ 12-16. COVD 46th Annual Meeting. Hyatt Regency St. Louis 

at the Arch, St. Louis, MO. Hosted by: College of Optometrists in 

Vision Development. Key faculty: Dominick Maino, Sherry Bass, 

Susan Cotter, Kia Eldred, Philip Bugaiski, Derek Tong. CE hours: 

86 total, 32 per OD. To register, email Penny at penny@covd.

org, call (330) 995-0718 or go to www.covd.org.
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Michael Hoster (610) 492-1028 or mhoster@jobson.com■ 13-14. 2016 Spring Seminar. Hyatt on Main, Green Bay, WI. 

Hosted by: Wisconsin Optometric Association. CE hours: 14. 

To register, email Joleen Breunig at joleen@woa-eyes.org, call 

(608) 824-2200 or go to www.woa-eyes.org.

■ 13-23. AEA Cruises Mediterranean Optometric Cruise 

Seminar. Barcelona to Athens, aboard Silversea and Silverwind. 

Hosted by: AEA Cruises. CE hours: 10. To register, email Marge 

McGrath at aeacruises@aol.com, call (888) 638-6009 or go to 

www.optometriccruiseseminars.com.

■ 14-17. Vision Expo East. Jacob Javits Center, New York. 

Hosted by: International Vision Expo & Conference. CE hours: 

320 total, 40 per OD. To register, email Leigh Mann at LMann@

reedexpo.com, call (203) 840-5452 or go to www.

visionexpoeast.com.

■ 15-16. 2016 Coeur d’Alene CE. Coeur d’Alene Resort and 

Spa, Coeur d’Alene, ID. Hosted by: Pacific University. Key 

faculty: Mark Andre, Fraser Horn, Spokane VA optometry 

residents. CE hours: 10. To register, email Jeanne Oliver at 

jeanne@pacificu.edu, call (503) 352-2740 or go to 

www.pacificu.edu. 

■ 15-17. New Mexico Optometric Association Annual 

Convention. Isleta Pueblo Resort, Albuquerque, NM. Hosted 

by: New Mexico Optometric Association. Key faculty: Steve 

Ferruci, Jeff Walline, Greg Schultz, Doug Devries, Kim Reed, 

John Pitcher III. CE hours: 22. To register, email Richard 

Montoya at newmexicooptometry@gmail.com, call (575) 751-

7242 or go to www.newmexicooptometry.org.

■ 15-17. Indiana Optometry’s Meeting—the 119th Annual 

Convention. Westin Hotel Downtown Indianapolis, Indianapolis. 

Hosted by: Indiana Optometric Association. CE hours: 16. To 

register, email Bridget Sims at blsims@ioa.org, call (317) 237-

3560 or go to www.ioa.org.

■ 16-17. 24th Annual Suncoast Seminar. Hyatt Regency 

Clearwater Beach Resort & Spa, Clearwater, FL. Hosted by: 

Pinellas Optometric Association. CE hours: 14, including 6 TQ, 

jurisprudence and medical errors. To register, call (727) 446-

8186 or email idoc1@aol.com. 

■ 17. OptoWest North. Walnut Creek, CA. Hosted by: 

California Optometric Association. Key faculty: Leo Semes, 

Todd Severin, Tami Hagemeyer. CE hours: 12 total, 6 per OD 

and 6 per staff. To register, email Sarah Harbin at sharbin@

coavision.org or go to www.coavision.org. ■
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Do you have CE Programs?
CONTACT US TODAY 

FOR CLASSIFIED ADVERTISING
Toll free: 888-498-1460

E-mail: sales@kerhgroup.com

 Merchandise Offered

 Practice For Sale

www.PracticeConsultants.com

Practice Sales  • Appraisals  • Consulting

www.Pract iceConsultants .com

PRACTICES FOR SALE
NATIONWIDE

Visit us on the Web or call us to learn
more about our company and the 

practices we have available.

info@PracticeConsultants.com

800-576-6935

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

PRACTICE SALES 
& APPRAISAL

Call for a Free Consultation
(800) 416-2055

www.TransitionConsultants.com

WWW.EYEDESIGNS.COM // 800.346.8890

VEE BOOTH 4741

CUSTOM INTERIORS + FURNITURE

BUILDING YOU A 
BETTER BUSINESS

 Software

QuikEyes 
Optometry EHR

• $198 per month after 
low cost set-up fee

• Quick Set-Up and Easy to Use

• No Server Needed

• Corporate and Private 
OD practices

• 14 Day Free Demo Trial

• Email/Text Communications

www.quikeyes.com

IT STILL EXISTS!
 with like new 3,500 

square foot free standing building, custom  
designed and built to be an eye care facility.  
Immediate sale or partnership leading to  
purchase in a unique state with no corporate 

of Glaucoma and Ocular Disease.  Grossing $700K 
plus with high net and phenomenal growth.  Will 
sell or lease building. Extensive website with  

-

Call 302-994-2299 or e-mail  
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 Merchandise Offered

 Continuing EducationCertifi cation

 

 
Become Board Certified by the

AMERICAN BOARD  
OF OPTOMETRY 

Exam held each January & July

Apply at americanboardofoptometry.org 

 

Put  
your vision  

to work for you.
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 Continuing Education

Do you have Equipment 
and Supplies for Sale?

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

 

 

OCULAR SYMPOSIUM 

Lectures in Ocular Diagnosis and Treatment

SAN FRANCISCO, CALIFORNIA

F r i d a y ,  S a t u r d a y ,  S u n d a y ,  J u n e  3 - 5 ,  2 0 1 6
24 hours CE credits (8 hours each day) - COPE APPROVAL PENDING

For information call or write:
Ocular Symposium • P.O. Box 640327 • San Francisco • CA • 94164

(415) 278-9940 • FAX (415) 345-1165
e-mail: ocularsymp@aol.com

Formal Lectures for Optometrists
by Noted Subspecialists in Ophthalmology

Refractive Surgery
Oculoplastics
Neuro-Ophthalmology

Glaucoma
Inflammations
Retinal Disease

Cataract Surgery
Corneal Disease
Ocular Pediatrics

Continuing Medical Education

For Accommodation and Additional Information, contact:
Dennis H. Lyons, OD, F.A.A.O.

Phone: (732) 920-0110
E-Mail: dhl2020@aol.com

Registration: $475.00
One, Two or Three Bedroom Suites 

Accommodations Include a Daily Breakfast Buffet 
and Evening Cocktail Reception

PACK YOUR CLUBS!
Golf details to follow.

American Academy of Optometry
New Jersey Chapter

ecnerefnoC lanoitacudE launnA h41 t

Dr. Joseph Sowka, O.D., F.A.A.O.

Dr. Mile Brujic, O.D., F.A.A.O.

April 13-17, 2016
Myrtle Beach, South Carolina

Hilton Embassy Suites at Kingston Plantation

16 HOURS
COPE CE

 Equipment and Supplies

It’s What the Best
Pretest on!

(800) 522-2275
www.optinomics.com

sales@optinomics.com

Place Your 
Ad Here!

Toll free: 888-498-1460

E-mail: sales@kerhgroup.com
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Career Opportunities

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

Bard Optical is a proud 
Associate Member of the 
Illinois Optometric Association.  

www.bardoptical.com

One of the largest eye care providers to  
extended care and assisted living residents 
in our great state of Illinois needs two  

 
 

dispensing spectacles on-site. If you are 

-

travel bonuses that will exceed expenses  
 
 

people in need of our professional services.  

Interested? Contact Michael at  
Michael@ovitskyvisioncare.com  

or at 773-588-3090. 

Only serious inquiries please.  We will help 

Here we grow again! 

Targeting
Ophthalmologists?
CLASSIFIED ADVERTISING WORKS

• JOB OPENINGS   • CME PROGRAMS
• PRODUCTS & SERVICES   • AND MORE. . .

Contact us today for classified advertising:
Toll free: 888-498-1460

E-mail: sales@kerhgroup.com

 

 

 

 

OPTOMETRIST

Contact us today 
for classified advertising:
Toll free: 888-498-1460

E-mail: sales@kerhgroup.com
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REVIEW OF OPTOMETRY (ISSN 0147-7633) IS PUBLISHED MONTHLY, 12 TIMES A YEAR BY JOBSON MEDICAL  INFORMATION LLC, 100 AVENUE OF THE AMERICAS, NEW YORK, 

NY  10013-1678. PERIODICALS POSTAGE PAID AT NEW YORK, NY AND ADDITIONAL MAILING OFFICES.  POSTMASTER:  SEND ADDRESS CHANGES TO REVIEW OF OPTOMETRY, PO 
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History
A 27-year-old Caucasian male 
reported to the office with a chief 
complaint of “pink eye.” He 
explained that his eyes became red 
following a cold two weeks ago and 
that Visine (tetrahydrozoline, John-
son & Johnson) made them less 
red, but didn’t stop the discharge. 
His systemic and ocular histories 
were unremarkable and he denied 
any allergies or chemical exposure.

Diagnostic Data
His best-corrected entering visual 
acuities were 20/20 OU at distance 
and near. His external examina-
tion was normal with no evidence 
of afferent pupillary defect. The 
biomicroscopic examination of the 
anterior segment is demonstrated in 
the photograph. Goldmann appla-
nation tonometry measured 15mm 
Hg OU. The dilated fundus find-
ings were normal peripherally and 
centrally with normal nerves and 
maculae. 

Your Diagnosis
Does this case require any addi-
tional tests? What is your diagno-
sis? How would you manage this 

patient? What’s the likely prog-
nosis? To find out, please visit 
Review of Optometry online at 
www.reviewofoptometry.com.

Retina Quiz Answers (from page 100): 1) a; 2) c; 3) a; 4) c.

Not Quite “In The Pink” Yet
By Andrew S. Gurwood, OD

Next Month in the Mag
In April, Review of Optometry will focus on corneal disease. 
Topics include:
• Managing Superficial Corneal Dystrophies 
• Using Amniotic Membranes to “Jump Start” Corneal Wound 
Healing

• Corneal Abrasions and Foreign Bodies: Presentations and 
Management
• Essential Procedures: How to Perform Corneal Culturing
• Optometric Study Center: Are You Clear on Your Macular 
Screening Responsibilities? (earn 2 CE credits)
• Glaucoma: Hone Your Differential Diagnostic Skills

This 27-year-
old patient 
presented 
with ocular 
discharge. He 
says his eyes 
became red 
following a 
cold. Can you 
explain what’s 
causing his 
symptoms?
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 Ready to be your patients’ most  
trusted expert? Prescribe oxygen.

MyDay® daily disposable clariti® 1 day toric     clariti® 1 day multifocal clariti® 1 day

With CooperVision’s largest portfolio of silicone hydrogel 1-day contact lenses you can fit virtually all patients into a 
1-day lens that provides high oxygen, comfort and convenience. From the uncompromising performance of MyDay®  

to the breadth of the clariti® 1 day family, CooperVision is the only one you need to serve your 1-day patients.

For brighter, healthier eyes ready to take on the world, the prescription is oxygen. And the opportunity is yours.

Contact your CooperVision sales representative or 
visit prescribeoxygen.com for more information. 

©2015 CooperVision®   1751  12/15
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PERFORMANCE DRIVEN BY SCIENCE®

To learn more about SmartShield™ Technology, 
ask your Alcon Sales Representative. 

Visit MYALCON.COM for additional information. 

protects for less 
lipid deposition 

throughout the lens 

EXCELLENT SUPERIOR LIPID 
DEPOSIT RESISTANCE1*

provides a hydrophilic 
environment with 

minimal exposed silicone3,4

SUPERIOR 
WETTABILITY2**

Clear Vision and Consistent Comfor t 
all month long

*Superior lipid deposit resistance compared to ACUVUE^ OASYS ,̂ ACUVUE^ ADVANCE ,̂ PureVision ,̂ Biofi nity^ and Avaira^ contact lenses. **Compared to ACUVUE^ OASYS ,̂ ACUVUE^ 
ADVANCE ,̂ PureVision ,̂ Biofi nity^ and Avaira^ contact lenses. ^Trademarks are the property of their respective owners.

 Important information for AIR OPTIX® AQUA (lotrafi  lcon B), AIR OPTIX® AQUA Multifocal (lotrafi  lcon B), and AIR OPTIX® for Astigmatism (lotrafi  lcon B) contact lenses: For daily wear or extended 
wear up to 6 nights for near/far-sightedness, presbyopia and/or astigmatism. Risk of serious eye problems (i.e. corneal ulcer) is greater for extended wear. In rare cases, loss of vision may 
result. Side effects like discomfort, mild burning or stinging may occur.

 Important information for AIR OPTIX® COLORS (lotrafi  lcon B) contact lenses: For daily wear only for near/far-sightedness. Contact lenses, even if worn for cosmetic reasons, are prescription 
medical devices that must only be worn under the prescription, direction and supervision of an eye care professional. Serious eye health problems may occur as a result of sharing contact lenses. 
Although rare, serious eye problems can develop while wearing contact lenses. Side effects like discomfort, mild burning or stinging may occur. To help avoid these problems, patients must follow 
the wear and replacement schedule and the lens care instructions provided by their eye doctor.

 References: 1. Nash W, Gabriel M, Mowrey-Mckee M. A comparison of various silicone hydrogel lenses; lipid and protein deposition as a result of daily wear. Optom Vis Sci. 2010; 87:E-abstract 
105110. 2. In vitro measurement of contact angles on unworn spherical lenses; signifi cance demonstrated at the 0.05 level; Alcon data on fi le, 2009. 3. Alcon data on fi le, 2013. 4. Alcon data 

on fi le, 2013. 5. EdenSB, Davis R, Bergenske P. Prospectivestudy of lotafi lcon B lenses comparing 2 versus 4 weeks of wear for objective and subjective measures of health, 
comfort, and vision. Eye & Contact Lens. 2013; 39(4):290-294.
See product instructions for complete wear, care and safety information.
© 2015 Novartis    11/15    US-AOA-15-E-0955
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THIS IS WHY the
SmartShield™ Technology
of AIR OPTIX® brand
contact lenses makes 
the dif ference
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