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 Supportive.    Nature Lovers.    Comfort Seekers.

§    88% of all BLINK STABILIZED® Design contact lenses were fi tted in the fi rst attempt, and 99.5% within 2 trial fi ttings.

** Based on in vitro data. Clinical studies have not been done directly linking differences in lysozyme profi le with specifi c clinical benefi ts.  
*  UV-blocking percentages are based on an average across the wavelength spectrum.
†  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.

Because I know their eyes are prone to discomfort,
I prescribe the 1-DAY ACUVUE®    MOIST Family.
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EYE-INSPIRED™ Design
Dual Action Technology helps keep moisture in and irritation out

for more information visit acuvueprofessional.com

1-DAY ACUVUE®    MOIST Brand Contact Lens Family

•  LACREON®  Technology uses a locked-in wetting 
agent to create a long-lasting cushion of moisture.

•  New evidence—Etafi lcon A uniquely attracts and 
retains more lysozyme in its natural state1,which, 
along with an INFINITY EDGE™ Design and a low 
modulus, helps to keep irritation out. **

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 acuvueprofessional.com, or by calling Johnson & Johnson Vision Care, Inc. at 1-800-843-2020.
Reference: 1. Suwala M, Glasier MA, Subbaraman LN, et al. Quantity and conformation of lysozyme deposited on conventional and silicone hydrogel contact lens materials using 
an in vitro model. Eye Contact Lens. 2007;33(3):138-143.

ACUVUE®, 1-DAY ACUVUE® MOIST, EYE-INSPIRED™, LACREON®, and INFINITY EDGE™ are trademarks of Johnson & Johnson Vision Care, Inc.            
© Johnson & Johnson Vision Care, Inc. 2016     10444415D     January 2016

The #1 prescribed daily disposable around the world 
now satisfies a broader range of patients—available in 
Sphere, Toric and Multifocal

1-DAY ACUVUE®    MOIST for ASTIGMATISM

•  BLINK STABILIZED™ Design harnesses the natural power of 
a blinking eye, delivering exceptional stability and clear vision for 
astigmatic patients

•  First fi t success—nearly 90% of the time§

1-DAY ACUVUE®    MOIST MULTIFOCAL

•   INTUISIGHT™ Technology is the fi rst and only multifocal lens 
technology that uniquely optimizes the optical design according to 
age and refractive power

•   A superior vision experience—for presbyopic patients.

For illustrative purposes only.
Competitive 
lens designs:
fi xed optical 

design

Optical Design

Pupil Size

Mature Presbyope

Hyperope

Adult

Emmetrope

Youth

Myope

RO0516_Vistakon Moist.indd   3RO0516_Vistakon Moist.indd   3 4/25/16   11:48 AM4/25/16   11:48 AM



N e w s  R e v i e w

4 REVIEW OF OPTOMETRY  MAY 15, 2016

IN THE NEWS

Research published in the March issue of 
Ophthalmology shows that approximately 
65% of nuclear cataract progressions 
are the result of environmental factors. 
Chief among those factors appeared 
to be the dietary intake of vitamin C, 
which, the study says, protects against 
progression. Another 35% of progression 
was chalked up to genetic factors. 

Johnson & Johnson announced that it will 
discontinue its Unilateral Pricing Policy 
(UPP) setting minimum prices for contact 
lenses. This move comes amid sustained 
pricing and legal battles that have left 
ODs battling discount sellers like 1-800 
Contacts and Costco. The AOA publicly 
renewed its support of UPP and the 
Contact Lens Consumer Health Protection 
Act, introduced by Sen. Bill Cassidy 
(R-La), suggesting that decisive action is 
needed to provide stronger protections 
for patients against the alleged risks of 
discount sellers. An eye care provider’s 
direct involvement in lens prescribing “is 
the best way to ensure ocular health and 
vision are optimally protected,” said Justin 
Bazan, OD, of Park Slope Eye of New York. 
“UPP helped encourage ECPs to advance 
their contact lens knowledge,” he said, 
while also helping safeguard against 
commoditization.

A Phase I-II proof-of-concept study of 
Encore Vision’s EV06 ophthalmic 

solution 1.5% for presbyopia indicates 
it is safe and effective to use in human 
subjects, the company says. Patients 
treated with the drug, which attempts 
to reverse the gradual stiffening of 

the crystalline lens, displayed DCNVA 
improvement beginning at day 15 
(p=0.017) that continued to the 90-day 
study completion (p=0.005).

V O L .  1 5 3  N O .  5  ■  M A Y  1 5 ,  2 0 1 6

Collagen crosslinking—a pro-
cedure combining ultraviolet 
light and a topical ribofl avin 

photoenhancer to strengthen col-
lagen bonds in the cornea—now 
comes to the US, after FDA clear-
ance of three products from Avedro.  

“This approval marks a tremen-
dous milestone for the treatment 
of progressive keratoconus,” said 
Brian Roberts, Avedro’s chief oper-
ating and fi nancial offi cer, in a state-
ment. On April 18, the company’s 
KXL System and two photoenhanc-
ers, Photrexa and Photrexa Viscous, 
were cleared for use.

The fi rst studies of corneal 
crosslinking (CXL) in kerato-
conic humans date to 1998, and 
CXL treatment for progressive 
keratoconus has been available in 
Canada and Europe for more than 
10 years. This recent FDA ap-
proval stems from Avedro’s NDA 
submission, comprised of data 
from three prospective, random-
ized, parallel-group, open-label, 
placebo-controlled, 12-month trials  
performed to assess the safety and 
effi cacy of Avedro’s products for use 
in performing CXL in the eyes of 
patients with progressive keratoco-
nus. The crosslinked eyes in these 
studies showed increasing improve-
ments in Kmax (maximum corneal 
curvature) from month three to 
month 12. Treated patients had an 
average Kmax reduction of 1.4D 
in Study 1 and 1.7D in Study 2 at 
month 12, compared with average 

increases among untreated eyes of 
0.5D in Study 1 and 0.6D in Study 
2. The third study that comprised 
the Avedro NDA tested safety; no 
effi cacy endpoints were included.

The most common ocular adverse 
reactions were corneal opacity 

(haze), punctate keratitis, corneal 
striae, corneal epithelial defect, eye 
pain, reduced visual acuity and 
blurred vision. The studies show 
that ulcerative keratitis can occur; 
Avedro advises that patients be 
monitored for epithelial defects. 

Calling it “a landmark event 
that will jump-start a new era of 
keratoconus management in the 
United States,” Clark Chang, OD, 
of TLC Laser Eye Centers and a 
board member of the International 
Keratoconus Academy, expects CXL 
to make corneal transplants less 
common. “As CXL becomes more 
widely available, we could have our 
fi rst generation of patients who will 
not routinely need keratoplasty or 
suffer progressive vision loss.”

By Adrienne Taron, Associate Editor

FDA Approves CXL 
For Keratoconus

Avedro’s KXL System uses laser 
crosshairs to align its optical head with 
the eye in preparation for the procedure.
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Keeler Instruments, Inc. • 456 Parkway • Broomall, PA 19008
Tel: (800) 523-5620 • Fax: (610) 353-7814 • email: keeler@keelerusa.com

Keeler Optics...says it all. 
The Z Series Slit Lamp is the latest line from Keeler featuring 
legendary Keeler optics housed in a stylish, contemporary design.

Your choice of 3 or 5 step magnification option in a standard, digital 
ready, or comprehensive digital capture system. 

Check out some of these great features:

• Converging or parallel binoculars
• 14mm Slit length / maximum 

aperture
• X 6 to x 40 (5 step) or X 10 to  

X 25 (3 step) magnifications
• Blue, red-free, clear, neutral 

density and diffuser filters
• 360 degree continuous  

slit rotation

• Integrated yellow barrier filter
• 1m Square aperture for Uveitis 

assessment
• LED illumination
• Illumination control mounted 

next to joystick
• 3 year warranty

 
Learn more at www.keelerusa.com

Order now and receive 
a limited edition bronze 
D-KAT tonometer. 

Contact your preferred 
Keeler distributor for 
details.
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Alaskan Bill Calls for Scope Expansion

Optometry Mourns Loss of Larry Alexander

Optometric educator Larry 
Alexander, 68, died April 
16, 2016 at his home in 

Venice, Fla. Born in Plainfi eld, Indi-
ana, he graduated from the school 
of optometry at Indiana University 
and later served as an optometrist in 
the United States Navy. Dr. Alexan-
der also practiced in Elizabeth City, 
NC; Louisville, KY; and Jefferson-
ville, IN; and taught at the Univer-
sity of Alabama (UAB) School of 
Optometry. He most recently was a 
consultant for Optovue as well as a 
successful author and lecturer.

“Dr. Larry Alexander was a 
quintessential educator, with the 
rare ability to condense complex 
topics and concepts into eas-
ily understandable language that 
inevitably resonated with clini-
cians. He had a passion for writing 
and teaching and was himself a 
consummate doctor, with a broad 
patient following. More impor-
tantly, his sincerity and unassuming 
style served as a magnet for friend-
ships throughout the country,” said 
Jimmy D. Bartlett, OD, a long-time 
faculty colleague at UAB. “Larry 

gave of himself with no expectation 
for return. On the dedication page 
for the latest edition of his clas-
sic Primary Care of the Posterior 
Segment, he quotes Drummond: ‘I 
shall pass this way but once. Any 
good, therefore, that I can do, any 
kindness I can show any human be-
ing, let me do it now, for I shall not 
pass this way again.’”

Dr. Alexander is survived by his 
wife, Lynn Alexander; children 
Kari Alexander and Dan Alexander 
and grandchildren Kathryn and 
Nate.

Controversy over scope of 
practice legislation is spilling 
over into the op-ed pages of 

the Alaska Dispatch News, where 
dueling commentary pieces ad-
dress the state’s Senate Bill 55. The 
brouhaha became public after a 
radio advertisement opposing the 
bill hit the airwaves in February. In 
mid-March, an Alaska ophthalmol-
ogist published a passionate piece 
warning of potential complica-
tions from noninvasive procedures 
(such as laser peripheral iridotomy 
and blepharoplasty). The turf war 
continued with an op-ed from an 
OD claiming the bill simply permits 
optometry to “regulate its own de-
velopment.” While the debate plays 
out in the public eye, the bill itself 
provides a detailed explanation of 
what it will and will not allow.

Indeed, the bill does call for the 
ability to perform diagnostic and 
treatment procedures if so autho-

rized by Alaska’s optometric board. 
However, it makes explicit a ban on 
invasive procedures. As defi ned by a 
white paper accompanying the bill, 
these include: LASIK; PRK; cos-
metic lid surgery; any surgery where 
a scalpel is used to excise abnormal 
tissue growth on the cornea, any 
procedure in which a laser is used to 
remove scar tissue from the cornea; 
any procedure in which cornea tis-
sue is transplanted from a cadaver; 
any surgery where a small incision 
is made in the cornea and two cres-
cent or semi-circular shaped ring 
segments are inserted between the 
layers of the cornea. 

The same white paper lists 
procedures ODs will be allowed 
to perform if Senate Bill 55 passes. 
They include treatments that do not 
penetrate the globe, such as proce-
dures where a laser is fi red to: create 
a small hole in the iris to relieve 
excessive pressure; create a small 

hole in the membrane that holds 
a transplanted lens in place; treat 
areas of tissue at the base of the 
cornea responsible for draining the 
aqueous fl uid in the eye. They also 
include procedures that involve: 
cutting malignant tumors on and 
around the eye and lid using a scal-
pel or laser; cutting off excess skin 
of an upper eyelid or cutting and 
shortening the lower eyelid using 
a scalpel or laser; cut the eye tear 
drainage system using a scalpel.

The bill also says it will expand 
optometry’s injection authority, still 
prohibiting intravitreal injections 
but allowing ODs to inject into the 
front of the eye or into the tissue 
surrounding the eye.

The bill itself is sponsored by 
State Senator Cathy Giessel and was 
written by Jeff Gonnason, OD, a 
past president of the Alaska Opto-
metric Association, according to the 
Alaska Dispatch News. 

Limstrom S, SB 55 Surgery Provision. Alaska State 
Legislature. www.legis.state.ak.us/basis/get_documents.
asp?session=29&docid=3968. March 20, 2015.

Optometrists defend action to modernize practices, 
allow more procedures. By Bill Kekevian, Senior Editor
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Research presented at the 
National Meeting & Ex-
position of the American 

Chemical Society shows coating 
synthetic polymers, which are 
being developed for use in corneal 
implants, in antibacterial nanopil-
lars may help stave off infection. 
These pillars are small enough to 
impale any bacteria that lands on 
them, eliminating the need for bio-
cidal coating or antibacterial drugs 
in the construction of poly(methyl 
methacrylate) based materials. The 
technology is inspired by similar 

pointed pillars that cover insect 
wings, according to the scientists. 

In particular, investigators mod-
eled their research on cicada and 
dragonfl y wings. Currently, the 
researchers have been able to rep-
licate nanopillars like those found 
on cicada wings, which protect 
against gram-negative bacteria, 
such as E. Coli. They hope to 
soon replicate the different kinds 
of nanopillars found on dragonfl y 
wings, which can also kill gram-
positive bacteria, such as MRSA 
and Streptococcus.

Canaloplasty Lowers IOP, 
Avoids Bleb Complications

News   Review
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Insects’ Bacterial Defense May 
Protect Corneal Transplants

Canaloplasty may be a suitable 
alternative to trabeculectomy 
in patients with open-angle 

glaucoma, reports a study in the 
May 2016 Journal of Glaucoma. 
Though trabeculectomy is considered 
by many to be the gold standard in 
glaucoma surgery, potential early 
and late-term complications can 
occur, including athalamia, hypoto-
nus, choroidal detachment and bleb 
infection.1 Other attempts at creating 
surgical alternatives have yielded 
techniques that do not provide suffi -
cient intraocular pressure control and 
may result in other complications.

Researchers considered 218 eyes 
of 197 glaucoma patients who 
underwent canaloplasty, a non-per-
forating blebless technique similar to 
viscocanalostomy, over 42 months. 
Success criteria were defi ned as 
achieving postoperative IOP≤21mm, 
≤18mm or ≤16mm Hg with or 

without medical treatment. Mean in-
traocular pressure was 28.4±7.5mm 
Hg pre-op and 15.9±4.7mm Hg at 
two-year follow-up. Additionally, af-
ter two years, a qualifi ed success rate 
based on the post-op IOP≤21mm, 
≤18mm or ≤16mm Hg success 
criteria was achieved in 82 (92.1%), 
60 (67.4%) and 53 (59.5%) eyes, 
respectively. Complications included 
hyphema in 47 eyes (23.7%), detach-
ment of Descemet’s membrane in 
11 eyes (5.5%) and 12 cases of IOP 
spikes > 10mm Hg (6.1%).

“One of the most advantageous 
characteristics of canaloplasty” is the 
increased safety from avoidance of a 
fi ltering bleb, the researchers noted, 
which reduces post-op treatments, 
follow-up visits and associated social 
health costs, they said.

Brusini P, Caramello G, Benedetti S and Tosoni C. Canaloplasty in 

open-angle glaucoma: mid-term results from a multicenter study. 

J Glaucoma. 2016 May;25(5):403-7.
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Proactively examining patients 
for preliminary warning signs 
of ocular conditions was one 

key focus of continuing education 
classes at this year’s Vision Expo 
East. By fi nding and diagnosing sub-
tle warning signs of looming health 
conditions, we can sometimes get to 
the root of the problem and correct 
it. This may allow us to begin treat-
ment of a patient’s disease before 
irritating symptoms and threatening 
repercussions manifest. 

At the Ocular Surface Disease 
and Wellness Symposium, Drs. Paul 
Karpecki, Jack Schaeffer and Marc 
Bloomenstein discussed how doctors 
should be looking for signs of dry 
eye during their annual checkups. 
This starts with the doctor asking 
the right questions to probe for 
symptoms of dryness that the pa-
tient may be experiencing, yet over-
looking. A dry eye questionnaire in 

the waiting room 
can help identify 
dry eye symptoms 
and measure sever-
ity. “Four things 
we watch for and 
treat to ensure 
ocular surface well-
ness are obstruc-
tion, infl ammation, 
tear stability and 
biofi lm,” said 
Dr. Karpecki at the 
lecture. Being able 
to identify which 
component or combination of those 
four resulted in dry eye helps to 
guide practitioners in how to treat 
it. A careful examination of the lids, 
lashes, tears and ocular surface each 
year is recommended and the impor-
tance of tear osmolarity testing was 
also emphasized.

In Dr. Lisa Renzi-Hammond’s 
course, “Macular Carotenoids and 
Cognitive and Visual Function 
Across the Lifespan,” the impor-
tance of proper nutrition was high-
lighted. A healthy helping of lutein 
and zeaxanthin not only improves 
retinal health, she said; it also allows 
for optimal retinal functioning. 
Dr. Renzi-Hammond explained 
the link between a well-nourished 
retina and improved visual pro-
cessing speed and reaction time. 
Carotenoids, such as lutein and 
zeaxanthin, are essential to the func-
tion of the retina, she noted, and 
proper supplementation of them can 
enhance our visual memories, execu-

tive functioning and reasoning.
Another speaker who explained 

how proactive testing can reveal 
early signs of systemic conditions 
was Craig Thomas, OD, who lec-
tured on color vision in health and 
disease. Dr. Thomas said that ac-
quired loss of chromatic discrimina-
tion—or dyschromatopsia—can pre-
cede more classic signs of glaucoma 
and can reveal visual functioning 
changes early in the course of diabe-
tes. “Acquired color vision defects 
may precede fi eld loss in patients 
with glaucoma and I have seen this 
in my own patients,” Dr. Thomas 
noted, “and chromatic disturbances 
can also precede diabetic retinopa-
thy in some patients.” 

He went on to explain that the 
“absence of dot-blot hemorrhages 
does not mean the retina isn’t af-
fected by diabetes. The retina may 
still have hypoxia and its func-
tion can be affected.” Dr. Thomas 

Proactive Medicine: 
A Focus of Vision Expo East’s CE
Lecturers encouraged optometrists to be more attuned to prevention of ocular disease 
and awareness of systemic health. By Cheryl G. Murphy, OD, Contributing Editor

Dr. Thomas stressed the importance of color vision testing.

(Continued on p. 12)

Drs. Schaeffer, Bloomenstein and 
Karpecki educated attendees about early 
signs of dry eye as well as factors that 
can lead to it.
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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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recommends skipping Ishihara color 
plates when testing an adult’s color 
vision because they do not measure 
for blue-yellow defects, which are 
the most common type of acquired 
color vision defects. Instead, doctors 
should employ computer-assisted 
color vision tests such as ColorDx 
(Konan), which make testing accu-
rate and scoring faster than Farn-
sworth D-100 testing, he stated.

Dr. Joe Rappon’s course, “Smart 
Contact Lenses and Other Future 
Eye Care Technology” showed at-
tendees how breakthrough technol-
ogies are helping us to better detect 
eye conditions and manage illnesses 
more effi ciently. Dr. Rappon said, 
“Today, one out of every 11 people 
globally has diabetes” and noted 
that “people have better control 
over their diabetes when glucose 
can be continually monitored.” 
Advances in technology have led to 
the development of Google’s glucose 
monitoring contact lens containing 
“a circuit the size of a piece of glit-
ter which allows us to measure and 
store data and also transmit that 
data to a smartphone.” 

Dr. Rappon explained that the 
future of health monitoring contact 
lenses is on the way as companies 
other than Google are developing 
similar biometric sensing contact 
lenses, such as Sensimed’s Trigger-
fi sh for glaucoma patients. These 
advances will allow clinicians to 
monitor for daily fl uctuations in our 
patient’s disease course. The earlier 
ODs detect changes in health, the 
earlier they can intervene to im-
prove overall outcomes. ■

VEE CE
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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 
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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 
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information 

needed to use BEPREVE® (bepotastine besilate 

ophthalmic solution) 1.5% safely and effectively.  

See full prescribing information for BEPREVE®.

BEPREVE® (bepotastine besilate ophthalmic 

solution) 1.5%

Initial U.S. Approval: 2009

-------------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.

US/BEP/13/0028    4/13

BEPREVE® (bepotastine besilate ophthalmic solution) 1.5%
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Left your copy of 
Review of Optometry at 
the office? No problem! 
Access Review on your 

computer or mobile device! 
Go to www.reviewofoptometry.

com and click on the digimag link 
for the current issue.

Facebook and Twitter
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“Follow” us on Twitter!
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Check out our multimedia and 
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our advertisers. Specified pages 
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leaps off the page!

Step1: Download the free Layar 
app for iPhone or Android.

Step 3: Open the Layar app, 
hold the phone above the page 
and tap to scan it. Hold the 
phone above the page to view 
the interactive content.

Step 2: Look for pages with the 
Layar Logo.

INTERACTIVE PRINT

The first 150 app downloads and completed 
forms will be entered into a drawing for a 
complimentary registration to one of Review’s 
14-hour CE meetings, valued at $495.

015_ro0516_toc.indd   16015_ro0516_toc.indd   16 5/3/16   1:10 PM5/3/16   1:10 PM



©2015 Shire US Inc., Lexington, MA 02421     S06655     07/15

Looking deeper
 Exploring innovation

Shire’s Vision for Ophthalmics 
At Shire, we’re a leading biotech with a global 
track record for our work in rare diseases and 
specialty conditions.

Now we’re expanding our vision and bringing 
the same commitment to ophthalmics. Pursuing 
the promise of new therapies in ophthalmics to 
address patients’ unmet needs.

Just watch.

Visit Shire-Eyes.com

RP0815_Shire.indd   1RP0815_Shire.indd   1 7/24/15   9:47 AM7/24/15   9:47 AM



CONTRIBUTING EDITORS
PAUL C. AJAMIAN, OD, ATLANTA

AARON BRONNER, OD, KENNEWICK, WASH.
MILE BRUJIC, OD, BOWLING GREEN, OHIO

DEREK N. CUNNINGHAM, OD, AUSTIN, TEXAS

MARK T. DUNBAR, OD, MIAMI

ARTHUR B. EPSTEIN, OD, PHOENIX

JAMES L. FANELLI, OD, WILMINGTON, NC
FRANK FONTANA, OD, ST. LOUIS

GARY S. GERBER, OD, HAWTHORNE, NJ
ANDREW S. GURWOOD, OD, PHILADELPHIA

ALAN G. KABAT, OD, MEMPHIS, TENN.
DAVID KADING, OD, SEATTLE

PAUL M. KARPECKI, OD, LEXINGTON, KY.
JEROME A. LEGERTON, OD, MBA, SAN DIEGO

JASON R. MILLER, OD, MBA, POWELL, OHIO

CHERYL G. MURPHY, OD, BABYLON, NY
CARLO J. PELINO, OD, JENKINTOWN, PA.

JOSEPH PIZZIMENTI, OD, FORT LAUDERDALE, FLA.
JOHN RUMPAKIS, OD, MBA, PORTLAND, ORE.

DIANA L. SHECHTMAN, OD, FORT LAUDERDALE, FLA.
JEROME SHERMAN, OD, NEW YORK

JOSEPH P. SHOVLIN, OD, SCRANTON, PA.
JOSEPH W. SOWKA, OD, FORT LAUDERDALE, FLA.
MONTGOMERY VICKERS, OD, ST. ALBANS, W.VA.

WALTER O. WHITLEY, OD, MBA, VIRGINIA BEACH, VA. 

EDITORIAL REVIEW BOARD
JEFFREY R. ANSHEL, OD, CARLSBAD, CALIF.

JILL AUTRY, OD, RPH, HOUSTON

SHERRY J. BASS, OD, NEW YORK 
EDWARD S. BENNETT, OD, ST. LOUIS

MARC R. BLOOMENSTEIN, OD, SCOTTSDALE, ARIZ.
CHRIS J. CAKANAC, OD, MURRYSVILLE, PA.

JERRY CAVALLERANO, OD, PHD, BOSTON

WALTER L. CHOATE, OD, MADISON, TENN. 
BRIAN CHOU, OD, SAN DIEGO

A. PAUL CHOUS, MA, OD, TACOMA, WASH.
ROBERT M. COLE, III, OD, BRIDGETON, NJ
GLENN S. CORBIN, OD, WYOMISSING, PA.

ANTHONY S. DIECIDUE, OD, STROUDSBURG, PA.
S. BARRY EIDEN, OD, DEERFIELD, ILL.

STEVEN FERRUCCI, OD, SEPULVEDA, CALIF.
MURRAY FINGERET, OD, HEWLETT, NY
IAN BEN GADDIE, OD, LOUISVILLE, KY.

MILTON HOM, OD, AZUSA, CALIF.
BLAIR B. LONSBERRY, MS, OD, MED, PORTLAND, ORE.

THOMAS L. LEWIS, OD, PHD, PHILADELPHIA

DOMINICK MAINO, OD, MED, CHICAGO

KELLY A. MALLOY, OD, PHILADELPHIA

RICHARD B. MANGAN, OD, LEXINGTON, KY.
RON MELTON, OD, CHARLOTTE, NC 

PAMELA J. MILLER, OD, JD, HIGHLAND, CALIF.
BRUCE MUCHNICK, OD, COATESVILLE, PA.

MARC MYERS, OD, COATESVILLE, PA.
WILLIAM B. POTTER, OD, FREEHOLD, NJ
CHRISTOPHER J. QUINN, OD, ISELIN, NJ

JOHN L. SCHACHET, OD, ENGLEWOOD, COLO.
JACK SCHAEFFER, OD, BIRMINGHAM, ALA.
MICHAEL C. RADOIU, OD, STAUNTON, VA.

KIMBERLY K. REED, OD, FORT LAUDERDALE, FLA.
LEO P. SEMES, OD, BIRMINGHAM, ALA.

LEONID SKORIN, JR., OD, DO, ROCHESTER, MINN.
JOSEPH W. SOWKA, OD, FORT LAUDERDALE, FLA.

SRUTHI SRINIVASAN, PhD, BS OPTOM, WATERLOO, ONT.
BRAD M. SUTTON, OD, INDIANAPOLIS

LORETTA B. SZCZOTKA, OD, PHD, CLEVELAND

TAMMY P. THAN, MS, OD, BIRMINGHAM, ALA.
RANDALL THOMAS, OD, CONCORD, NC 

SARA WEIDMAYER, OD, ANN ARBOR, MI
KATHY C. WILLIAMS, OD, SEATTLE

KAREN YEUNG, OD, LOS ANGELES

Parasol®

TO ORDER:  866-906-8080 
customersupport@beaver-visitec.com   
odysseymed.com or beaver-visitec.com

Patients shouldn’t fear their tears will disappear  
because their plugs up and left. Help them face  
life with eyes wide open and comfortably moist.  
Trust the Parasol Punctal Occluder; it’s the perfect  
fit for your patients — and guaranteed to stay put.

Beaver-Visitec International, Inc., 411 Waverley Oaks Road, Waltham, MA 02452. 
BVI, BVI Logo and all other trademarks (unless noted otherwise) are property of a 
Beaver-Visitec International (“BVI”) company © 2016 BVI

Trust us. We’re not like the others.             

015_ro0516_toc.indd   18015_ro0516_toc.indd   18 5/3/16   1:10 PM5/3/16   1:10 PM



The most comprehensive
GP lens care system available.

Menicon LacriPure joins Menicon Unique pH® multi-purpose solution and Menicon PROGENT 
protein remover to complete the industry’s most comprehensive GP lens care system.

800-636-4266 | meniconamerica.com | information@menicon.com

Introducing LacriPure
Menicon’s new rinsing and insertion saline solution.

Indicated for use with soft, hybrid and rigid gas permeable lenses,
LacriPure is a sterile, non-preserved saline which provides an 
alternative to tap water rinsing.

Packaged in a 5ml unit-dose vial, LacriPure has been cleared as a 
scleral lens insertion solution and provides the patient with 
exceptional sterility.

RCCL0416_Menicon.indd   1 3/22/16   3:33 PM



20 REVIEW OF OPTOMETRY   MAY 15, 2016

Letters to the   Editor

Under Pressure? 
Take Their Blood Pressure
I always enjoy the Clinical Quan-
daries column and the February 
installment was no exception. 
In it, Dr. Williams gives a decent 
review of non-traumatic cranial nerve six palsies. She 
is correct in noting that 28% are caused by hyper-
tension and 17% by diabetes. I was surprised when 
she did not recommend taking the patient’s blood 
pressure and doing a stat in-offi ce A1C, the results of 
which would provide potential etiology for, and im-
mediately dictate how, the patient should be treated, 
allowing the eye doctor to take control of the patient. 
I will point out that many patients, especially those 
with diabetes, are not forthcoming about their blood 
glucose level or medication use (or non-use). The re-

sults of these two tests can potentially save the patient 
an unnecessary visit to the emergency department.

If both the blood pressure and blood glucose are 
normal, the patient should be started on an 81mg 
coated aspirin, one per day (with no contraindica-
tions) and followed as Dr. Miller recommends.

If the blood pressure is elevated but not in stroke 
territory or the A1C is high, or both, the patient can 
be advised to see their primary care physician on an 
urgent basis to get these controlled. Start treatment 
with an 81mg asprin, as above. If the blood pressure 
is elevated and in “stroke territory” (diastolic 110mm 
Hg or greater) the patient should be transported to 
the emergency department. Inform the EMTs that 
your patient has a right (or left) sixth nerve palsy as 
a result of uncontrolled hypertension to help avoid 
confusion in the emergency department. Do not let 
this patient drive himself, for obvious reasons, and 
follow after blood pressure is controlled.

These patients are perfect examples of how an 
astute clinician and two of the simplest tests in medi-
cine can prevent CVAs, blindness and even loss of 
life; they will be forever grateful.

 How to follow them is a story for another time.
     —Mark R. Flora, OD

General Eye Medicine, Disease & Injury
Atlantic Eye Associates

Comment from ‘Clinical Quandaries’ editor 
Paul Ajamian, OD: 

Dr. Flora,
Your detailed advice on handling these patients is 
very much appreciated. Often, in my experience, a 
presentation of double vision leads to panic and often 
a referral to the wrong source, either an ophthal-
mologist or neurologist. Our role in steering these 
patients to the correct medical specialist is critical. 
Thank you for taking the column (which serves as 
a brief review) a step further on a very important 
subject!

 —Paul Ajamian, OD
Center Director, Omni Eye Services of Atlanta

(        )

Sight   Gags  By Scott Lee, OD

Many diabetic patients are not 
forthcoming about their blood glucose 
level or medication use (or non-use).
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   Outlook

A though it may seem para-
doxical, dry eye disease is so 
prevalent that it often goes 

unnoticed. How can something be 
pervasive and yet invisible? Many 
people who experience the chronic 
discomfort brought on by tear film 
dysfunction simply assume “that’s 
the way it is” and learn to live with 
it, barely realizing that they have 
a chance at a better quality of life. 
But these people suffer in silence 
needlessly. 

They walk among us, the DED. 
You see plenty in your practice 
every day—I’ll bet one’s in the wait-
ing room right now—whether or 
not the conversation ever happens. 
Some of the walking DED even edit 
optometry magazines and should 
know enough about the topic to 
bring it up with their own optom-
etrists, but don’t. I know of at least 
one person who fits the bill there. 

And, of course, literally millions 
more cases of DED are inevitable in 
the coming years, given the condi-
tion’s links to age-related changes 
and the ubiquity of digital device 
use in our lives, which reduces 
blink frequency and disrupts the 
tear film, exacerbating dry eye.

Fortunately, eye doctors—and 
the companies that make products 
to help them—do seem to be giv-
ing dry eye more priority in recent 
years. Once dismissed as either a 
nuisance to be brushed off or a 
genuine problem that lacks good 
long-term solutions, dry eye disease 
has increasingly been front and cen-
ter at research labs, industry R&D 
departments and optometrists’ 
offices.

Since the prevailing opinion is 
that meibomian gland dysfunction 
is the driver of most cases, we’ve 
made that component of dry eye the 
focus of this month’s 17th Annual 
Dry Eye Report. Over the course of 
three feature articles, our contribu-
tors discuss in detail the anatomy of 
the meibomian glands, causes and 
consequences of dysfunction, better 
methods of clinical observation and 
a wide range of options for preven-
tion and treatment. 

We also welcome guest colum-
nist Whitney Hauser, OD, to this 
month’s “Ocular Surface Review” 
department. Dr. Hauser discusses 
the relationship between dry eye 
and depression (in particular, the 
drugs that treat it).

We hope you come away from 
this issue’s dry eye coverage better 
prepared to discuss and intervene 
for your patients, even—perhaps 
especially—the ones who don’t real-
ize they have or may develop DED.

It Was 20 Years Ago Today
This issue also includes the 20th 
anniversary edition of the Clini-
cal Guide to Ophthalmic Drugs 
by Randall Thomas, OD, and 
Ron Melton, OD, two names syn-
onymous with clinical expertise. 
I worked with Drs. Melton and 
Thomas to put out that first supple-
ment in 1996, when treatment of 
eye disease by optometrists still 
seemed a little radical. Now it’s the 
norm. I think it’s fair to give credit 
where credit is due and acknowl-
edge the role these two educators 
played in moving the profession for-
ward. Many thanks to you both. ■

Millions of people have dry eye disease, and countless 
more are fated to get it. Are you ready?

The Walking DED
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Super-Marketing
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Ialways thought “marketing” 
meant picking up eggs, bread 
and milk every week at the 

supermarket. I never thought about 
marketing as something that would 
be used for attracting patients. I 
assumed patients would just have to 
call you when they inevitably had 
non-broccoli related concerns—
although there is, I hear, an ICD-10 
code for an ocular broccoli burn. 

Turns out, this thing called mar-
keting is a big deal. There are mil-
lions of books, articles and gurus 
dealing exclusively with marketing. 
There’s even a science behind the 
placement and lighting of eggs, 
bread and milk in the market where 
you’re “marketing” so these staples 
can best be marketed to you. 

But do we optometrists need to 
think that way? If we are good at 
what we do, what does marketing 
mean to us anyway?

50,000,000 Velvet Elvis 
Fans Could Be Wrong
In the ’70s, Pennsylvania College of 
Optometry was on the cutting edge 
of medically training optometrists, 
but we only had one measly prac-
tice management course in which 
the teaching doctor merely showed 
us slides of how he had redecorated 
his optometric office. It was very, 
uh, velvet Elvis meets samurai. This 
was what I learned about market-
ing and it took my wife 10 years to 
convince me not to bring in dragon 
lanterns and hair pomade as my 
marketing plan. (OK, I still use the 
pomade.)

When I graduated from PCO, I 

went back home to West Virginia 
and joined a 40-year-old practice. 
Our marketing plan was simple: 
everybody in St. Albans knew Dr. 
Bodie. After all, his folks owned the 
jewelry store there on Main Street. 

Unfortunately, my dad was only 
a lawyer, so the St. Albanian/Bodie 
mystique never rubbed off on me. I 
had to come up with a way to mar-
ket my practice. 

Ther She Blows!
So, I spent several years doing eye 
screenings and giving speeches at 
schools and organizations. I spent 
countless hours in preparation so I 
could show everyone in town that I 
was “The Area’s Best Eye Doctor,” 
which we had printed on probably 
a thousand glasses cleaning cloths 
that I handed out to anyone who 
crossed my path.  

It was a good marketing idea, 
marred only by the fact that the 
cloths actually read, “Ther [sic] 
Area’s Best Eye Doctor,” which 
was considered correct English 
only by the two guys I worked with 
at the grocery store when I was a 
teenager. Everyone else who read it 
figured I was a nincompoop. 

That’s prob-
ably why my 
colleagues—
who 

wondered how I became the area’s 
best—just let my unfounded pro-
nouncement stand without chal-
lenge. If someone asked, they could 
say, “Him? He can’t even spell ‘the!’”

Over time, my techniques grew 
more sophisticated. We handed out 
T-shirts that read, “My eye doctor 
loves me” and coffee mugs read-
ing, “Our patients are special,” 
which we had delivered to patients’ 
workplaces so their co-workers 
would also want to see “ther” best 
around. That’s right—THER—
heck, I had tons of the cloths left, 
why throw them away?

I tried big tri-color spreads in the 
yellow pages, got a website and a 
Facebook page and was very appre-
ciative of the 17 patients I acquired 
through them over the next 10 
years.

Now, as an associate in a Texas 
practice, I am proud to say we’re 
easily “Ther Area’s Best Eye Doctors.” 

Why reinvent the 
wheel? ■

How to win patients and influence people. By Montgomery Vickers, OD
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Neuro   Clinic

A  54-year-old white female 
was seen in consultation 
for a comprehensive oph-

thalmic evaluation. Her medical 
history was significant for breast 
carcinoma (in remission) and 
hypertension. She was currently 
medicated with tamoxifen, losar-
tan potassium and aspirin. She 
reported no pertinent ocular histo-
ry, social history or drug allergies. 
Her family history was remarkable 
for an autosomal dominant inheri-
tance disorder characterized by 
migraine headache and stroke. 

A month prior to her visit, a 
positron emission tomography 
(PET) scan revealed multiple lung 
lesions. Initially read as metastatic 
lung carcinoma, she was referred 
to a pulmonologist for pulmonary 
function tests (PFTs) and excision-
al biopsy. PFTs were unremark-
able, but a bronchoscopy revealed 
multiple granulomas. She was 
subsequently sent for ophthalmic 
assessment. 

Her best-corrected visual acu-
ities were 20/30 and 20/40 in her 
right and left eyes, respectively. 
Ocular motility was full with no 
limitation and pupils were equal, 
round and reactive to light with 
no afferent defect. Confrontation 
fields were full to finger counting. 
Ocular alignment was normal with 
an orthophoric position in primary 
and lateral gazes. Additionally, 
she noted 7/7 color plates in each 
eye. Intraocular pressure measured 
16mm Hg in each eye. The ante-
rior segment was unremarkable. 

Fundus exam showed healthy 
lenticular, vitreous, vascular and 
chorioretinal structures. The optic 
nerves showed a cup-to-disc ratio 
of 0.3 with minimal temporal disc 
pallor in both eyes. 

Although she was asymptom-
atic, both eyes exhibited a loss of 
best-corrected visual acuity, which 
raised a red flag. Subsequently, we 
ordered spectral-domain optical 
coherence tomography (SD-OCT) 
and visual field testing. The SD-
OCT showed mild temporal retinal 
nerve fiber layer (RNFL) thinning 
with corresponding nasal visual 
field defects. Additional cranial 
nerve testing revealed partial left 
facial nerve palsy. In light of her 
history and clinical findings, our 
differential diagnosis included 
inflammatory, demyelinating and 
neoplastic causes. Subsequently, we 
ordered magnetic resonance imag-
ing (MRI) of the head and neck 
with and without contrast and fat 
suppression. 

Intracranial imaging revealed 
multiple periventricular white 
matter (PWM) lesions. Causes of 
PWM lesions are extensive but 
most commonly include normal 
senescent changes, hypertension, 
focal cerebrovascular accidents, 
demyelination, migraine, vitamin 
B6 deficiency and infectious or 
inflammatory-related vasculitis, 
including but not limited to Lyme 
disease and sarcoidosis.1 Addi-
tional imaging of the neck revealed 
swelling of the jugulodigastric and 
mediastinal lymph nodes. The eti-
ologies of enlarged lymph nodes 
are numerous but most commonly 
include infection, neoplasm and 
inflammation. 

In this case, the findings of lung 
granulomas, bilateral optic atro-
phy, facial nerve paresis, enlarged 
mediastinal lymph nodes and 
PWM lesions led us to a presump-
tive diagnosis of neuro-sarcoidosis; 
she was subsequently referred to 
a neurologist who confirmed the 
diagnosis. 

Discussion 
Sarcoidosis is a multi-organ disease 
resulting from increased cellular 
immunity of unknown etiology. 
Activation of T-cell and B-cell lym-
phocytes results in the production 
of granulomas and immunoglobu-
lins. The incidence of sarcoidosis in 
the United States has been reported 
to range from 0.01 to 0.04%. It 
typically affects adults within the 
second to fourth decades of life, 
and is more frequently found in 

Neuro-ophthalmic exam yields manifestations of systemic granulomatous disease. 
By Michael Trottini, OD, and Michael DelGiodice, OD

Seeking Sarcoidosis

Neuro   Clinic

Fig. 1. FLAIR image showing 
periventricular white matter lesions.
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Neuro   Clinic

blacks and females.2 While 
the exact mechanism of 
sarcoidosis is unknown, 
genetic factors and infec-
tious agents exist that 
increase susceptibility to 
developing the disease.3

Neuro-sarcoidosis is 
most often a sequela of 
systemic sarcoidosis. It pri-
marily affects the menin-
ges, intracranial blood 
vessels and spinal cord. 
While its incidence is only 
reported in 5% of living 
patients, a postmortem 
series discovered central 
nervous system (CNS) involvement 
in as many as 25% of cases.4 In 
rare instances, neuro-sarcoidosis 
can present as isolated central 
nervous system disease. These 
cases are much more difficult to 
definitively diagnose since a biopsy 
may not be possible or desirable 
due to the anatomic location of the 
granuloma. 

Seventh nerve palsy is the most 
common focal manifestation of 
neuro-sarcoidosis, occurring in 
up to 50% of patients, by optic 
and vestibular nerve involvement.5 
In most cases, the clinical pre-
sentation of neuro-sarcoidosis is 
nonspecific, with symptoms that 
include weakness, paresis, pares-
thesia, diplopia and dysarthria. In 
the absence of confirmed systemic 
granulomas, demyelinating diseas-
es such as multiple sclerosis (MS) 
and chronic inflammatory demy-
elinating polyneuropathy may be 
easily confused. 

Imaging of the brain, orbits 
and spinal cord are invaluable 
in making a diagnosis of neuro-
sarcoidosis since central nervous 
system involvement may affect the 
parenchyma, nerve roots, lepto-
meninges, dura mater, surrounding 
bone and optic nerve. The most 

typical neuroimaging finding of 
neuro-sarcoidosis is enhancement 
of the leptomeninges; however, this 
is only present in up to 40% of 
cases with central nervous system 
disease.6 More commonly, neu-
roimaging of the brain will show 
nonspecific intraparenchymal 
abnormalities described as non-
enhancing, multiple white matter 
lesions seen as hyperintense signals 
on T2-weighted imaging. Often, 
a diagnosis of probable neuro-
sarcoidosis can be considered 
without confirmed biopsy in the 
presence of contrast enhancement 
of the leptomeninges and anterior 
visual pathway, facial nerve paresis 
and response to an empiric trial of 
high-dose corticosteroids.      

Understanding Neuro- 
ophthalmic Sarcoidosis
Neuro-ophthalmic manifestations  
of sarcoidosis represent a subtype 
of neuro-sarcoidosis afflicting up 
to 15% of patients with systemic 
disease.7 The most common neuro-
ophthalmic findings include optic 
neuritis, ocular motility disorders, 
chiasmal involvement and lesions 
of the optic tract. Patients present-
ing with any of the above-men-
tioned neuro-ophthalmic signs and 

symptoms should initially undergo 
MRI of the brain and orbits with 
and without contrast and fat sup-
pression. 

Findings consistent with 
enhancement of the lacrimal gland, 
meninges, hypothalamus or pitu-
itary stalk are high-risk signs of 
central nervous system disease. 
These patients should be evalu-
ated for systemic involvement with 
chest radiography, serum angio-
tensin-converting enzyme (ACE), 
anergy panel, Quantiferon gold 
tuberculosis test (Cellestis, Aus-
tralia), 24-hour urine calcium and 
lumbar puncture.8 Additional test-
ing through a whole-body gallium 
scan can also show uptake related 
to both systemic and central ner-
vous disease but is not a primary 
test since it lacks specificity.

In all forms of neuro-sarcoid-
osis, the first line of treatment is 
systemic corticosteroids dosed 
at a range of 40mg to 80mg per 
day, with approximately 50% 
of patients showing significant 
improvement.9 Alternatively, low-
dose cyclosporine can be used 
as a safe and effective treatment 
in patients who are intolerant to 
corticosteroids.10 Other immu-
nomodulary therapies for neuro-

Fig. 2. Fundus images of the patient’s left and right eyes, respectively, which revealed mild 
bitemporal optic nerve pallor.
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sarcoidosis include azathioprine, 
cyclophosphamide, chlorambucil 
and methotrexate.11 

In our patient, the clinical find-
ings of lung granulomas, facial 
nerve paresis and optic nerve atro-
phy prompted urgent MRI of the 
brain and orbits with and without 
contrast and fat suppression to 
discount active central nervous sys-
tem involvement. 

While no evidence of enhancing 
intracranial lesions or granulomas 
existed, the presence of PWM 
lesions in a younger patient with-
out small vessel disease made us 
suspicious for intraparenchymal 
inflammation. 

Integrating Care
Neuro-sarcoidosis is a rare disease 
entity, but should be suspected 
in patients with isolated central 

nervous system symptoms, includ-
ing optic atrophy and facial nerve 
palsy as well as cases of systemic 
sarcoidosis that present with neuro-
ophthalmic findings. 

Management of the condition 
should include urgent neuroimag-
ing and referral to a subspecialist 
trained in the sufficient manage-
ment of central nervous system 
disease. Ophthalmic follow-up 
should include serial testing of the 
visual fields and optic nerve with 
both optical coherence and fundus 
photography. 

Be sure to keep open the lines 
of communication between the 
primary eye provider, pulmon-
ologist and neurologist. In these 
cases, sufficient communication 
between specialties is neccesary for 
integrated care and appropriate 
management of your patients con-

dition, ensuring that they receive 
an optimized outcome and quality 
of life. ■ 
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Contact lens dropout 
rates have not changed 
appreciably in nearly 
two decades. Although 
new materials and pre-

servative-free products have helped, 
neither was the tipping point we 
hoped for in contact lens practice. 
What’s more, as clinicians, we now 
face even greater challenges than we 
once did. The explosion in digital 
device use has placed an unprece-
dented burden on the ocular surface, 
erecting yet another hurdle to com-
fort. If there is one thing we have 
learned about contact lens dropout, 
it is this: We are less likely than ever 
to overcome it using traditional 
strategies. It’s time to start thinking 
outside the box. 

In our clinical experience, and in 
that of many of our forward-think-
ing colleagues, the most eff ective 
way out of what is otherwise sure 
to be a downward spiral is to catch 
as many patients as we can as they 
come in for their annual exams. In 
other words, we need to identify 
which patients are at risk of drop-
ping out prior to fi rst fi ttings and 
before refi ts. 

In this three-part series, we will 
explore how osmolarity testing 

can be the catalyst for change that 
the contact lens industry has long 
sought. This surprisingly simple ap-
proach is both practical and profi t-
able. In this fi rst installment, we will 
make the case for how point-of-care 
osmolarity testing can benefi t your 
contact lens practice. We will also 
explore diff erent ways you can inte-
grate it into your practice routine. In 
parts two and three, we will explain 
how osmolarity can help guide lens 
selection, setting the stage for better 
patient education, less dropout and 
a better bottom line in terms of reim-
bursements.

STRATEGIES FOR TESTING 

NEW WEARERS

While many clinicians believe that 
osmolarity testing is most appropri-
ate for monitoring disease progres-
sion, an even better use of tear osmo-
larity testing is to determine whether 
a patient has dry eye disease, espe-
cially in its early stage when other 
dry eye signs may give confl icting 
information. In a recent study by the 
National Health Service (Great Brit-
ain, UK), osmolarity was shown to 
have the highest positive predictive 
value for dry eye disease compared 
to other routine dry eye diagnostic 

tests.1 Furthermore, TearLab Osmo-
larity testing is not only the most 
predictive test for dry eye, it’s also 
the fastest, requiring fewer than 30 
seconds from test to result. 

There are several ways to approach 
dry eye diagnosis at an initial lens 
fi tting. Some practices fi nd that the 
best approach is to perform osmolar-
ity testing on every new contact lens 
patient using the TearLab Osmolarity 
System while others wait to perform 
osmolarity testing pending other in-
dicators, such as a poor score on a 
subjective questionnaire. 

If your decision to perform osmo-
larity testing depends on subjective 
symptoms or surveys, bear in mind 
that dry eye disease is often asymp-
tomatic—until the ocular surface is 
“challenged” by a contact lens, so 
adopting a protocol like this requires 
greater clinical diligence. In fact, re-
search suggests that relying on symp-
toms to diagnose dry eye would pro-
duce a missed or incorrect diagnosis 
more than 40% of the time.2-4

HOW TO APPROACH REFITS

Have 50% of your current lens 
wearers mentioned that they have 
dry eye symptoms? Probably not. 
Yet dry eye aff ects nearly 30 million 
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A GAME-CHANGING 

APPROACH TO HELP OVERCOME

CONTACT LENS
DROPOUT 
How point-of-care testing can grow your contact lens practice by aiding 
in lens selection, treatment recommendations and patient education.
By Paul Karpecki, OD, and Ian Benjamin Gaddie, OD
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Americans—including 50% of all 
contact lens wearers.5-9 The “don’t 
ask, don’t tell” strategy is not work-
ing for the contact lens industry and 
largely explains why about 16% of 
contact lens wearers drop out every 
year.10-11 

A more proactive approach is 
clearly required. We suggest one of 
three options: Ask the right ques-
tions, perform diagnostic testing 
on all lens wearers or, better yet, do 
both. The following probing ques-
tions can help tease out information 
that will let you know whether a pa-
tient is at risk of dropping out:
• Do your eyes ever feel dry or un-
comfortable?
• Are you bothered by changes in 
your vision throughout the day?
• Are you ever bothered by red eyes?
• Do you ever use or feel the need 
to use drops, especially after pro-
longed lens wear?

A yes to any of these is a red fl ag. 
But even if a patient reports none 
of these problems and is currently 
asymptomatic, osmolarity testing 
might reveal early signs of dry eye. 

One of the most convenient as-
pects of the TearLab test is that it can 
be performed while wearing contact 
lenses. When this quick test shows 
that osmolarity is high, you can 
use this information to guide lens 
selection and treatment. And, since 
the TearLab provides an objective 
score—correlating well with sever-
ity—it helps encourage compliance 
with your recommendations. All 
you have to say is, “This test shows 
that your tear chemistry is out of 
normal range, which indicates that 
you have dry eye.” Then you can 
detail the steps you’ll take to lower 
the “score” and help patients under-

stand why you recommend a certain 
lens option, such as a daily dispos-
able modality, which may help with 
comfort. We’ll discuss this in greater 
detail in Part 2 of this series. 

SPECIAL CONSIDERATIONS 

FOR PRESBYOPES

Multifocal contact lens patients 
can be one of the greatest profi t cen-
ters in an optical practice, but can 
also be one of the most challenging 
ones since this group is at particular-
ly high risk of developing dry eye. 
On a case-by-case basis, success with 
a multifocal contact lens almost al-
ways hinges on ocular surface integ-
rity. For this reason, we recommend 
that all patients who wish to be fi t in 
a multifocal lens be tested fi rst with 
the TearLab Osmolarity System. 

If osmolarity reveals that there’s a 
barrier to successful wear, we treat it 
fi rst, so we have the best chance of 
keeping the patient happy in their 
lenses. The osmolarity score also aids 
in setting realistic expectations with 
a multifocal lens. When patients 
know that their osmolarity score is 
too high, they’re less likely to con-
clude that multifocal contact lens-
es—or worse, your clinical skills—
are to blame. 

In some cases, when scores are 
high or there is signifi cant disparity 
between the left and right eye, we 
may recommend shorter wearing 
times or simply waiting for the score 
to improve before moving the pa-
tient to a multifocal lens. 

THERE’S NOTHING WRONG 

WITH DOING WHAT’S RIGHT

Whether a patient is male or fe-
male, young or old, and wearing a 
daily or a specialty lens, we can help 

maximize their contact lens success 
by proactively identifying and treat-
ing patients who have tear fi lm in-
stability—indicating a compromised 
ocular surface. Osmolarity testing 
allows us to catch early patients at 
risk of dry eye, fi t patients in lenses 
that they’re most likely to wear with 
success, and set appropriate expec-
tations. It shows the need to address 
contact lens fi tting from a proper and 
essential clinical perspective, and dif-
ferentiates you from the “800 Con-
tact Lens” competition. This, in turn, 
lessens the likelihood of contact lens 
dropout and makes for happier, more 
loyal patients. In fact, the beauty of 
this approach is that everyone wins. 
Patients succeed, contact lens practice 
fl ourishes and doctors enjoy doing 
what they do best—off ering complete 
vision and wellness solutions.
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OSMOLARITY EXPLAINED
As the volume of the aqueous component of the tear fi lm declines, the salt concentration in tears increas-

es. This brings the tear fl uid out of homeostasis, and adds insult to the ocular surface. The TearLab test 

indicates whether or not the patient has a higher salt content than normal. Therefore, hyperosmolar sta-

tus, resulting from either decreased tear production or an increased evaporative state, indicates reduced 

aqueous levels and is an important indicator of ocular surface health.*

*Baudouin C, Aragona P, Messmer EM, et al. Role of hyperosmolarity in the pathogenesis and management of dry eye disease: proceedings 

of the OCEAN group meeting. Ocul Surf. 2013 Oct;11(4):246-58.

31REVIEW OF OPTOMETRY  MAY  15, 2016SPONSORED BY TEARLAB

030_ro0516_tearlab.indd   31030_ro0516_tearlab.indd   31 5/2/16   1:51 PM5/2/16   1:51 PM



Ocula r  Sur face  Review

REVIEW OF OPTOMETRY  MAY 15, 201632

Mind Games

Dry eye disease (DED) can be 
emotionally trying for doc-
tor and patient. While many 

patients’ mild to moderate complaints 
can be managed with medications and 
in-office treatments, others flounder 
in misery. Often, their symptoms far 
exceed their signs, raising a “chicken or 
egg” type of question: Is it the dry eye 
devastating their lives or are changes 
in their lives driving the dry eye symp-
tomatology?

Pain and Perception
It is often noted that signs and symp-
toms of DED do not match. Con-
sider that dry eye syndrome may be 
the manifestation of a larger disease 
process rooted—at least in part—
within the mind.

Patients’ symptoms are frequently 
driven by ocular surface damage and 
chronic inflammation. However, 
the role of pain perception, psycho-
somatic features triggered by the 
subconscious or unconscious and 
overall decline in a patient’s sense of 
well-being can’t be discounted. DED 
is classically more associated with 
women, aging, hormonal changes, 
medications and autoimmune dis-
ease. Depression and anxiety also 
correlate with DED.1,2 Stress media-
tors, such as cortisol and dehydro-
epiandrosterone (DHEA), have been 
identified in the tear film.3 

Pain perception stems from a 
complex combination of genetic and 
environmental factors that can be 
further influenced by gender, ethnic-
ity and personality.4 Chronic pain 
can also be triggered by personality 

traits.3 In a study conducted at Duke 
University Medical Center, more 
than 2,000 students answered the 
Minnesota Multiphasic Personality 
Inventory (MMPI).4 Thirty years 
later, participants completed a self-
reported questionnaire about chronic 
pain. Comparison of the MMPI and 
follow-up survey found correlations 
between MMPI in college and devel-
opment of chronic pain.4

Psychosomatic conditions are 
bodily symptoms caused by mental 
or emotional disturbance. Unfortu-
nately, some may consider psycho-
somatosis simply “a figment of the 
patient’s imagination” rather than 
a physiological embodiment of a 
psychological stressor, but, in fact, 
psychological stress can provoke 
neurological suppression of lacrimal 
gland function.5,6

Further research explains that 
changes to the limbic system—which 
influences the autonomic nervous 
system and is responsible for motiva-

tion, emotional response, memory 
and social cognition—due to stress-
ors such as anxiety, fatigue and sleep 
disruption can decrease basal tear 
secretion.7,8

Treat the Patient, 
Not Just Symptoms
Some patients present with symp-
toms that prove difficult to treat. A 
modest decrease in tear break-up 
time results in profound symptoms 
and impact to quality of life (QoL). 
A study of 229 subjects found tear 
break-up time and Schirmer’s scores 
were lower in patients diagnosed 
with DED than those who had dry 
eye symptoms alone, but no signs. 
The same patients had significantly 
lower composite scores on the 
25-item National Eye Institute Visual 
Functioning Questionnaire (NEI 
VFQ-25) with both subscale scores 
of ocular pain and mental health 
measuring lower.9

Failure of signs and symptoms to 
correlate can lead to a disconnect 
between the doctor and patient. If 
we appear dismissive of a patient’s 
complaints, the patient will leave 
disheartened. Consider exploring 
your patients’ symptoms further by 
using surveys designed to drill deeper 
into the psychological contributors 
to their condition. Ocular Surface 
Disease Index (OSDI) and Standard 
Patient Evaluation of Eye Dryness 
(SPEED) are commonly used surveys 
to give objective value to subjective 
complaints. While valuable clini-
cally, neither offers insight into the 
patient’s emotional status. Surveys 

How optometrists can help dry eye patients who experience symptoms without signs.  
By Whitney Hauser, OD

Tear film reduction, as seen in this 
rosacea patient, can be related to 
external stressors.

032_ro0516_OSR.indd   32032_ro0516_OSR.indd   32 5/2/16   2:29 PM5/2/16   2:29 PM



REVIEW OF OPTOMETRY  MAY 15, 2016 33

such as Impact of Dry Eye on Every-
day Life (IDEEL), National Eye Insti-
tute’s Visual Function Questionnaire 
(NEI VFQ-25), and The Short Form-
36 (SF-36) provide information 
about the patient’s quality of life.

• IDEEL. Comprised of 57 ques-
tions consisting of three modules: (1) 
dry eye symptom bother, (2) impact 
on daily life (routine activities, 
emotional status and work) and (3) 
treatment satisfaction (effectiveness 
and treatment-related bother/incon-
venience).10 The IDEEL question-
naire is a valid and comprehensive 
survey specifically directed at dry eye 
disease.

• NEI VFQ-25. A general visual 
function survey consisting of five 
nonvisual categories (general health, 
mental health, dependency, social 
function, role limitations) and seven 
visual categories: general vision, 
distance vision, peripheral vision, 
driving, near vision, color vision 
and ocular pain. The survey is par-
ticularly valuable for evaluation of 
vision-related QoL.10 

• SF-36. A general health-related 
QoL survey that has been applied to 
dry eye disease. The questionnaire is 
comprised of 36 multipurpose ques-
tions investigating physical function-
ing, role limitation due to physical 
disability, bodily pain, general health, 
vitality, social functioning, emotional 
limitation due to emotional disabil-
ity, and mental health. These items 
are then divided into a physical com-
ponent summary score and a mental 
component survey score.10 The SF-36 
takes approximately 10 minutes to 
complete.

SSRI Use
A more expansive case history can 
shed light on treatment-resistant 
dry eye patients. While a review of 
systems covers psychiatric condi-
tions, asking specific questions about 
history of depression and anxiety 

can be beneficial; DED frequently 
accompanies both, and increases 
with longer duration. Precipitating 
events triggering psychiatric condi-
tions may also precede development 
of dry eye–related symptoms or 
increase the level of complaint.11 This 
is especially true for older patients 
with longer psychiatric history and 
use of selective serotonin reuptake 
inhibitors (SSRIs).11 Patients taking 
SSRIs had decreased Schirmer’s test-
ing relative to those taking serotonin-
norepinephrine reuptake inhibitors 
regardless of duration of usage.12 

The association of dry eye dis-
ease with autoimmune conditions 
is widely accepted. The etiology of 
autoimmune disease, like dry eye, is 
multifactorial and not well defined. 
Potential origins are rooted in genet-
ics, environmental factors, hormone 
changes and immunological compo-
nents. However, 50% are considered 
to have “unknown trigger factors.”13 
Retrospective studies have identified 
up to 80% of patients encountering 
uncommon emotional stress before 
the development of autoimmune 
disease.13 Candid conversations with 
patients about dramatic alterations 
in their lives can help pinpoint the 
onset of symptoms and foster com-
munication between doctor and 
patient. 

Sleep patterns should also be dis-

cussed with patients. Somnolence 
may be driven by a variety of mental 
illnesses, including depression. Cir-
cadian tear production maintains a 
heightened tear level in the morning 
and a subsequent decrease through-
out the day. Lowest basal tear secre-
tion is reported while sleeping. Up 
to 97% of patients with depression 
report sleep difficulties and 59% 
note that their QoL was adversely 
affected. While hypersomnia is less 
common, some patients can experi-
ence both hypersomnia and insomnia 
in the same depressive event.14

Giving extra attention to a 
patient’s emotional history and the 
onset of dry eye symptoms can pro-
vide necessary insight into the disease 
process. Treatment-resistant patients 
often transition from practitioner to 
practitioner in search of a compas-
sionate and patient doctor who will 
partner with them in their difficult 
journey. Building that bond often 
creates a patient for life. ■
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I have a patient with moderate 
anterior uveitis in one eye. Not 

only has there been no improvement 
after a week of Pred Forte (predniso-
lone acetate, Allergan) QID, but now 
it looks like he is developing posterior 
synechiae. Where do I go from here?

Anterior uveitis can be a for-
midable foe. “One should 

not take this disease lightly,” says 
Trennda L. Rittenbach, OD, of the 
Palo Alto Medical Foundation in 
Sunnyvale, California. Aggressive 
treatment is necessary, she says, to 
lower the risk of consequences such 
as trabecular meshwork damage and 
glaucoma, among others.

In mild cases, initial treatment 
with time-honored prednisolone 
may suffice. However, if the patient 
does not respond to Pred Forte, 
Dr. Rittenbach advises calling in 
the big guns. “I would switch them 
immediately to Durezol (diflu-
prednate, Alcon) along with dilat-
ing agents,” says Dr. Rittenbach, 
noting that it is uncommon for 
synechiae to develop if the patient 
is on a cycloplegic agent. “Unless 
the anterior uveitis is very mild, my 
go-to regimen is Durezol QID to 
Q2H and cyclopentolate 1% BID,” 
says Dr. Rittenbach. “And, if the 
iritis is severe, I will add Tobradex 
(tobramycin/dexamethasone, Alcon) 
ung qHS.” She notes that the ste-
roid ointment at night will give the 
patient coverage for those hours 
they are sleeping, to avoid having 
them wake up in the middle of the 
night to instill drops. 

Dr. Rittenbach says that, as a 
reminder, the physician needs to 

monitor for a steroid response at 
every follow-up appointment. If 
frequent topical dosing isn’t control-
ling the inflammation, think about 
a methylprednisolone dose pack or 
subconjunctival steroid injection. 

“Blast Away” 
Posterior Synechiae
If synechiae have developed, the 
best approach, according to Dr. 
Rittenbach, is what she calls the 
blasting technique. “I soak a Weck-
Cel sponge in a mixture of 1% 
atropine and 10% phenylephrine. 
After giving a drop of proparacaine 
to the eye, I place the sponge in the 
inferior fornix, where it remains for 
about 10 to 15 minutes with the eye 
closed,” says Dr. Rittenbach. She 
says that she may see some of the 
synechiae break that day, but more 
often will see the greatest results 
the following day. “Don’t be afraid 
to prescribe the atropine and 10% 
phenylephrine for advanced cases, 
BID to QID; but, you should prob-
ably have these drops on hand, as 
most pharmacies don’t carry them.” 

Also, remember to use caution 
with 10% phenylephrine in patients 
with any heart problems, she says, 
due to their rare but serious poten-
tial cardiovascular effects, reminds 
Dr. Rittenbach.

 
Systemic Work-up—Must-Do
In the past, I would do a systemic 
work-up for anyone with bilateral 
or recurrent uveitis,  Dr. Rittenbach 
says. “Now, I have a lengthy discus-
sion about the possible underlying 
causes of uveitis and offer a sys-

temic work up to patient for the first 
occurrence of an anterior uveitis. I 
also go over the patient’s medical 
history and ask questions about any 
joint or back pain and take a thor-
ough family medical history.” 

It is extremely important to con-
trol any underlying systemic disease 
that is giving rise to inflammation in 
the body. To investigate this, one has 
to order the systemic work-up. “It is 
also a great idea to establish a rela-
tionship with a rheumatologist to 
refer these patients to if necessary,” 
says Dr. Rittenbach.

What Goes Up, 
Must Come Down
A patient on an aggressive steroid 
regimen can expect to see relief 
quickly. But don’t be in a rush 
to taper once the presentation is 
under control. A steroid taper dif-
fers between patients, says Dr. 
Rittenbach. There is no set-in-stone 
protocol to follow. “It depends 
on how well an individual patient 
responded to the treatment and how 
long they have been on the steroid.” 
Just remember—a slow taper is best 
to avoid a rebound; also, continue to 
measure the IOP at every visit. ■

Uveitis: Go Big or Go Home
Don’t be afraid to knock it out from the get-go—or it may get back up to fight 
another round. Edited by Paul C. Ajamian, OD

Q

A
This patient will require aggressive 
management to break their synechiae.
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MG Function

I
s it time for us to rethink our 
dry eye diagnostic and treat-
ment philosophy? In the tra-
ditional approach to dry eye 

disease (DED), the patient’s sub-
jective symptoms determine the 
timing and course of management: 
treatment starts when the problem 
is brought to the practitioner’s 
attention. Patient reports of burn-
ing, foreign body sensation and 
daily use of artificial tears often 
lead to the diagnosis after patients 
try numerous drops with minimal 
to no long-term relief. They come 
to us for better treatment options. 

Unfortunately, the first treat-
ment that patients are often given 
is another artificial tear, which 
may be effective for mild or epi-
sodic dry eye, but addresses none 
of the underlying pathophysiology. 
If no improvement is seen, anti-
inflammatories, nutraceuticals, 
antibiotics and punctal occlusion 
are all options, depending on 
severity, as recommended by the 
International Task Force on Dys-
functional Tear Syndrome and the 
2007 Dry Eye Workshop.1,2 

Though many patients can expe-
rience symptomatic improvement 
with this approach, the root cause 
of the condition may not be identi-
fied and treated. Let’s take another 
approach to dry eye by considering 
the role of the meibomian glands 
in DED and recognizing them as 
the pivotal factors in its develop-
ment and long-term prognosis. 

According to the International 
Workshop on Meibomian Gland 
Dysfunction (MGD), the condition 
is a chronic, diffuse abnormality of 
the meibomian glands, commonly 
characterized by terminal duct 
obstruction, and qualitative and 
quantitative changes in the glan-

dular secretion. Meibomian gland 
dysfunction may result in altera-
tions of the tear film, symptoms of 
eye irritation, clinically apparent 
inflammation and ocular surface 
disease. Additionally, meibomian 
gland dysfunction may well be the 
leading cause of DED globally.3 If 
this is the case, it demonstrates the 
importance of addressing the mei-
bomian glands and evaluating all 
our patients—both the asymptom-
atic as well as the symptomatic. 
Here are two things to consider: 

(1) If we can restore and opti-
mize meibomian gland function, 
will our intervention halt the pro-
gression of the disease? 

To fully appreciate the underpinnings of dry eye, it is important to take a step back and 
consider both the structure and function of the meibomian glands.  
By Leanna Olennikov, OD, Derek Cunningham, OD, and Walter Whitley, OD, MBA

Improve Your Understanding of

Meibomian Gland Function 
—and Dysfunction

17th Annual Dry Eye Report

At left: Relatively healthy meibomian glands with piano-key like linear glands 
running the length of the eyelid. At right: Severe MG drop-out and dilation of the 
ductal tissues.
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(2) Can we promote ocu-
lar surface wellness for all 
our patients? To do this, we 
need to evaluate every ocu-
lar surface disease patient 
for meibomian gland dys-
function and identify the 
condition at the earliest 
stages. The inflammatory 
component of DED may be 
the cause, or a result of mei-
bomian gland dysfunction, 
and use of the appropriate 
anti-inflammatory therapies 
may be needed as adjunc-
tive therapy. 

Let’s Talk Meibomian 
Gland Structure
Let’s talk briefly about their 
anatomy. There are approximately 
31 glands in the upper lid and 
approximately 26 glands in the 
lower lid, with the upper being 
roughly 5.5mm in length and the 
lower being near 2mm in length. 
All glands are spread vertically 
throughout the tarsal plates in 
both the superior and inferior lids. 
Anterior to the tarsal plates lies 
the orbicularis oculi muscle, which 
assists in milking the glands dur-
ing a blink. Each individual gland 
contains 10 to 15 acini filled with 
secretory cells responsible for the 
production of the meibum, which 
forms the lipid layer of the tear 
film upon expression from the 
glands. The acini in every gland 
cluster around and empty con-
tents into a long central duct from 
which the meibum is delivered. 
Surrounding the terminal part of 
every gland is Riolan’s muscle. 
During a blink, this muscle—along 
with the orbicularis oculi—con-
tracts and assists with the delivery 
of meibum out of the duct and 
onto the lid margin. This exit point 
can be described as an orifice.4

As a sebaceous gland, the mei-

bomian gland produces meibum 
via holocrine secretion. The con-
tents of the oily meibum include 
wax and sterol esters (comprising 
approximately 77%), including 
fatty acids, fatty alcohols and 
cholesterol, phospholipids (8%), 
and digylcerides, triglycerides and 
hydrocarbons (9%).5 Meibocytes 
located in acini are secretory cells 
responsible for the production of 
meibum. During maturation, the 
meibocytes’ nuclei shrink and dis-
integrate, forming the oily product. 
Meibocyte production is constant, 
which accounts for the continual 
secretion of oil. 

It is important to differentiate 
between secretion and delivery of 
meibum—secretion refers to oil 
production and delivery refers to 
its expulsion out of the gland ori-
fice. Meibum, though constantly 
secreted, is only delivered to the 
lid surface during a blink. If block-
age of the orifice occurs, meibum 
builds up and the gland eventu-
ally atrophies.4 Active delivery of 
meibum occurs in 45% of glands 
at any given time and decreases by 
50% between the ages of 20 and 
80 years, which may be due to 
gland atrophy.7 

While the anatomy of 
the meibomian glands 
and the eyelids contains 
much greater complexity 
than described here, the 
importance of evaluating 
the meibomian gland struc-
ture cannot be emphasized 
enough. Make sure to assess 
the dry eye patient or sus-
pect for these two structural 
deficits of the meibomian 
glands: (1) gland dropout 
and (2) duct dilatation. 
Both findings indicate 
chronic meibomian gland 
dysfunction and reduced 
gland function, and can 
be staged by severity scale. 

Several commercially available 
products can assess the structure of 
the meibomian glands.

What’s the Function? 
By understanding the structure of 
the meibomian glands, both doc-
tors and patients are better able 
to distinguish normal vs. abnor-
mal gland function. As we know, 
the meibomian glands secrete the 
meibum responsible for the forma-
tion of the tear film’s outer layer. 
The meibum aids in reducing the 
evaporation of tears from the front 
surface of the eye, increasing the 
surface tension and forming an 
optically superior tear meniscus. 

The historical idea of three dis-
tinct and independent layers of the 
tear film—the mucin, aqueous and 
lipid layers—is not quite accurate. 
More likely, each of the three lay-
ers interacts and blends heavily 
with each other. The proper pro-
portion of each of these three lay-
ers is likely as important to ocular 
surface disease as a deficiency in 
just one. Disrupting the balance 
of any of these layers will lead to 
a dysfunctional tear film, which 
is not able to protect and nourish 

All glands are spread vertically throughout the tarsal plates 
in both the superior and inferior lids.
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the surrounding tissues properly, 
resulting in inflammation of the 
ocular surface. 

Any impact on the function of 
the meibomian glands initiates a 
domino effect of dysfunction that 
ultimately contributes to dry eye 
signs and symptoms. Hyperkera-
tinization—the leading cause of 
MGD—in turn causes obstruction 
of the gland orifice, resulting in 
meibum build-up and subsequent 
dilatation of the gland, loss of 
secretory meibocytes resulting 
in acini and gland atrophy, and 
decreased meibum secretion.4 
Multiple etiologies may be at the 
root of hyperkeratinization: aging, 
hormonal changes, medication and 
chemical toxic effects, products of 
meibomian lipid breakdown and 
external factors such as epineph-
rine eye drops and contact lens 
wear are all potential culprits.4 

These factors, in addition to 
blink inhibition, contribute to an 
increase in evaporative stress that 
leads to hyperkeratinization and 
meibomian gland dysfunction.8 

Here are some of the potential 
hyperkeratinization and meibo-
mian gland dysfunction drivers:

• Omega-3 fatty acids. Some 
have theorized that a component 
of meibomian gland dysfunction 
is related to decreased lipid levels 
in the meibum. However, a study 
evaluating the benefit of dietary 

omega-3 fatty acid (FA) supple-
mentation on dry eye signs and 
symptoms in patients with mei-
bomian gland dysfunction found 
no increased omega-3 levels in the 
meibum after a year of daily sup-
plementation with approximately 
3.5g of omega-3s.5 This is not to 
say that no benefit to omega-3 FA 
supplementation exists. However, 
the benefit of supplementation lies 
in the reduction of inflammation, 
not in reducing an omega-3 deficit 
within the meibum.5 

• Sex steroids. It is evident that 
the sex steroids—androgens, estro-
gens and progestanes—influence 
the function of sebaceous glands 
(which include the meibomian 
glands) throughout the body. 
Androgens increase lipid produc-
tion in the meibomian glands and 
decrease genetic activity responsi-
ble for hyperkeratinization. Estro-
gens, on the other hand, decrease 
the activity of sebaceous glands. 
In meibomian glands specifically, 
this decrease in activity is seen with 
lipid and fatty acid catabolism and 
suppression of lipid production 
genes. The effect of progestanes 
on meibomian gland function is 
unclear. Research suggests that 
progestanes in females are analo-
gous to testosterone in males with 
respect to its effect on meibomian 
gland function. Overall, the con-
sensus is that sex steroids affect 
the meibomian glands, which can 
explain the sex-dependent symp-
tomatic differences in patients, as 
well as provide an explanation for 
the fact that certain disease states 
create a greater number of dry eye 
signs and symptoms.4,5

• Glaucoma considerations. 
Many studies have looked at the 
correlation between glaucoma 
medication usage and meibomian 
gland dysfunction. Most glaucoma 
drops contain the preservative 

benzalkonium chloride (BAK). Due 
to the chronic nature of glaucoma, 
patients are expected to be on 
drops long term. Research shows 
an increase in epithelial holes, a 
loss of peripheral microvilli and 
corneal surface cells wrinkling 
following administration of BAK. 
According to researchers, BAK 
also lowers goblet cell density in 
the conjunctival epithelium.9 All 
of this sets the stage for a chronic, 
subclinical, inflammatory environ-
ment, which contributes to meibo-
mian gland dysfunction. 

• Bacteria and lid flora. A 
study that evaluated bacteria 
cultured from eyelids found that 
these organisms are able to break 
down healthy meibum, releasing 
free fatty acids, which irritate the 
epithelium, triggering an inflam-
matory cascade. Research shows 
patients with blepharitis have 
increased levels of phospholipase 
A2, an enzyme that catalyzes phos-
pholipids, leading to production 
of inflammatory mediators such as 
prostaglandin and leukotriene.10 
This secondarily contributes to 
hyperkeratinization of the meibo-
mian glands as well as changes in 
the lipid profile of the meibum.11 
Although a certain amount of 
bacteria present on the eyelids is 
normal, overgrowth may lead to 
hyperkeratinization and change in 
the meibum lipid profile. 

Capped meibomian gland orfices.

Lid notching from drop out.

MG Function
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• Contact lens wear. Contact 
lenses have been found to con-
tribute to obstructive meibomian 
gland dysfunction and symptoms 
of dry eye disease. The exact 
pathophysiology behind it remains 
unknown. Researchers have found 
contact lens patients in their 30s 
with gland dropout equal to that 
of a normal population in their 
80s; the finding is independent of 
contact lens type.12 

• Aging. Changes associated 
with aging are not excluded from 
a role in the pathophysiology of 
meibomian gland dysfunction. 
Research has found acinar atrophy 
in human meibomian glands with-
out gland distention, which implies 
a primary cause of secondary atro-
phy not related to meibum build-
up.13,14 These changes may in fact 
happen due to aging as it occurs 
throughout other organs in the 
body, leading to decreased meibo-
mian gland secretion and increased 
symptoms of dryness. 

• Digital devices. With the 
ubiquity of computers, tablets and 
smart phones, the latest addition 
to the pathophysiology behind 
meibomian gland dysfunction is 
what was once called “computer 
vision syndrome.” The main 
culprit: decreased blink rate. On 
average, a person blinks around 
15 times per minute. Studies 
show that during computer use, 
the blink rate decreases by 60% 

to about 4.5 blinks per minute.15 

As discussed earlier, the action of 
blinking releases the meibum from 
the meibomian gland, delivering 
it to the lid margin. With less fre-
quent blinking, meibum build-up 
creates similar long-term issues 
with acinar and meibomian gland 
atrophy.15,16

• Demodex folliculorum and 
Demodex brevis. Demodex colo-
nization of the lid margin can con-
tribute to MGD. D. folliculorum 
live in the lash follicles where they 
attach to the eyelashes, consume 
epithelial cells and contribute to 
lash misdirection and loss. They 
also cause microabrasions with 
their claws, triggering epithelial 
hyperplasia and hyperkeratiniza-
tion, which accounts for the clas-
sic appearance of the collaratte 
around the eyelash base. 

D. brevis live deep within mei-
bomian glands, obstructing the ori-
fice and creating an environment 
where meibum builds up, creating 
similar secondary effects as in that 
lead to meibomian gland dysfunc-
tion.

Demodex also act as a vector for 
bacteria such Staphylococci and 
Streptococci, which can trigger an 
additional inflammatory cascade.17

When assessing meibomian 
gland function, it is important to 
consider the elements that can con-
tribute MGD, given its nature as 
progressive condition, and manage 
them accordingly. Any risk factors 
that increase evaporative stress 
and loss of meibomian gland func-
tion can lead to the sequelae of 
dry eye, including inflammation, 
pain and blurred vision along with 
the functional and anatomical 
changes. 

Tests that evaluate MG func-
tion include the meibomian gland 
expression, lipid layer thickness 
(LLT) and, indirectly, tear film 

break up time (TBUT). During 
MG expression, the number of 
functional glands is measured on 
the lower lid margin, and the type 
of MG secretions—from liquid 
oil to granular secretions, to no 
secreting glands—is also measured. 
The lipid layer thickness can be 
measured with in-office interfer-
ometry (available on the Lipiview 
II) with thinner scores indicating 
an increased the risk of having 
meibomian gland dysfunction. 
Tear film break up time can easily 
be performed to assess for evapo-
rative dry eye. 

Conclusions
Meibomian gland dysfunction is 
one of the hottest topics in eye care 
today.  Having a firm understand-
ing of the role of meibomian gland 
structure and function is crucial to 
adequately addressing the all-too-
common condition we call dry eye. 
If we look at the key words in the 
definition of meibomian gland dys-
function, the terms terminal duct 
obstruction and changes in glan-
dular secretion are notable signs of 
dysfunction. By understanding the 
proper function of the meibomian 
gland, we can address, improve 
and promote a healthy ocular sur-
face, ultimately improving the lives 
of our patients, who are often des-
perate for our help. 

Is it time for us to rethink our 

Meibography of advanced meibomian 
gland atrophy seen by the lack of the 
white, column-like glands nasally and the 
truncation of many temporally. 

Eyelid thickening and lash loss.

MG Function
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dry eye diagnostic and treatment 
philosophy? The answer may very 
well be yes. By looking specifically 
at the function of the meibomian 
gland, we no longer have to rely 
on the patients’ subjective symp-
toms to determine both the time at 
which intervention can begin, and 
the course of management. 

With increased attention to the 
meibomian glands, the root cause 
of DED can be identified and 
treated, leaving your patients with 
the quality of ocular health—and 
life—that they deserve. ■ 

Dr. Olennikov is a recent gradu-
ate of Pacific University’s College 
of Optometry and an optometric 
resident at Virginia Eye Consul-
tants in Norfolk, Virginia. After 
residency, she will be joining Vir-
ginia Eye Consultants with a focus 
on vitreoretinal disease, peri-oper-
ative care and clinical research.

Dr. Cunningham is the Director 
of Optometry at Dell Laser Con-
sultants in Austin, Tx.

Dr. Whitley is the Director of 
Optometric Services at Virginia 
Eye Consultants in Norfolk, Va.  
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care environment can be a hurdle when 
it limits access to therapies, which is 
why it’s important to tell patients that 
we are prescribing the medications we 
believe are most appropriate for them 
and inform them of any patient access 
programs. 

Allergic Conjunctivitis
Allergic conjunctivitis symptoms 

may negatively impact vision in the 
short term (Figure 1). In the long term, 
chronic inflammation from allergic 
conjunctivitis can induce structural 
changes and impair visual function.2 

Because allergic conjunctivitis 
affects the ocular surface, it can 
interfere with successful contact lens 
wear.3 More than 30 million Americans 
wear contact lenses, and ocular allergies 
may cause many to discontinue use of 
contact lenses.4,5 Ocular allergy is also a 

risk factor for regression and haze after 
PRK and can disqualify a patient from 
LASIK until symptoms resolve.6,7 

To Diagnose, Be Proactive
 Itching is a hallmark symptom 

of allergic conjunctivitis. Inquire as 
to whether these patients have other 
known allergies. Ask patients about 

BEPREVE® (bepotastine 

besilate ophthalmic 

solution) 1.5%, for itch due 

to allergic conjunctivitis, 

and ALREX® (loteprednol 

etabonate ophthalmic 

suspension 0.2%), 

for seasonal allergic 

conjunctivitis, have 

demonstrated efficacy, and 

are made more affordable 

to eligible patients via the 

Bausch + Lomb Access 

Program. 

Indication
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.

Important Safety Information 
for BEPREVE®
• 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.

Indication
ALREX® (loteprednol etabonate 
ophthalmic suspension) 0.2% is 
indicated for temporary relief of the 
signs and symptoms of seasonal allergic 
conjunctivitis.

Important Safety Information 
for ALREX®
• ALREX® (loteprednol etabonate 

ophthalmic suspension 0.2%) 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 the ocular structures. 
ALREX® is also contraindicated in 
individuals with known or suspected 
hypersensitivity to any of the 

ingredients of this preparation and to 
other corticosteroids.

• Prolonged use of ALREX® is 
associated with several warnings and 
precautions, including glaucoma with 
optic nerve damage, defects in visual 
acuity, cataract formation, secondary 
ocular infections, exacerbation or 
prolongation of viral ocular infections 
(including herpes simplex), delay in 
wound healing and increase in bleb 
formation.

• If this product is used for 10 days or 
longer, intraocular pressure should 
be monitored. The initial prescription 
and renewal of the medication order 
beyond 14 days should be made by a 
physician only after examination of the 
patient with the aid of magnification.

• Ocular adverse reactions occurring 
in 5-15% of patients treated with 
loteprednol etabonate ophthalmic 
suspension (0.2%-0.5%) in clinical 
studies included abnormal vision/
blurring, burning on instillation, 
chemosis, discharge, dry eyes, 
epiphora, foreign body sensation, 
itching, injection, and photophobia.

KATHERINE M. MASTROTA, OD, & WALTER WHITLEY, OD, MBA

Ocular allergy affects an estimated 
15% to 20% of the general US 
population.1 Despite its high 
prevalence and morbidity, allergic 
conjunctivitis is often overlooked by 
patients and clinicians.1 The managed 

Figure 1 Allergic conjunctivitis. 
(Image courtesy of Randall K. Thomas, OD, 

MPH, and Ron Melton, OD.)
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the seasonality of their condition 
and proactively prescribe therapy for 
patients prior to allergy season. Many 
allergy sufferers seen over the winter 
months may not be currently suffering 
but would like our recommendation 
on how to treat their seasonal allergies.  

Look carefully at the presentation 
of allergic conjunctivitis. Are the signs 
and/or symptoms mild, moderate, or 
severe? Keep in mind that the signs and 
symptoms of allergic conjunctivitis are 
typically bilateral.2 Typically, ocular 
allergy presents in conjunction with 
other systemic atopic manifestations, 
including rhinoconjunctivitis (or hay 
fever), rhinosinusitis, asthma, urticaria, 
or eczema.2

Strength Against Ocular Itch
We like the antihistamine/mast 

cell stabilizer BEPREVE® (bepotastine 
besilate ophthalmic solution) 1.5% 
because it offers relief in minutes, 
is a selective H1 blocker with no 
significant binding affinity for 
adrenergic or muscarinic receptors, 
and has demonstrated efficacy in severe 
ocular itch.8 In two double-masked, 
randomized, placebo-controlled 
trials, 68% of BEPREVE®-treated 
eyes (n = 104 eyes) in patients with 
severe ocular itch achieved complete 
relief of ocular itch vs 3% of placebo 
treated eyes (n = 98 eyes; P ≤ 0.001) 
(Figure 2).9 And BEPREVE®, patients 
can instill one drop in the morning 
and one drop at night before they go 
to sleep.7  

A final key feature we appreciate 

about BEPREVE® is comfort. In fact, 
92% of BEPREVE treated patients 
indicated feeling no discomfort on a 0 
to 3 ocular comfort scale in an analysis 
of >6400 assessments of both eyes.10 

More than Ocular Itch
If the patient is already on an 

antihistamine/mast cell stabilizer 
and presents with multiple signs or 
symptoms associated with seasonal 
allergic conjunctivitis, we may 
prescribe ALREX® (loteprednol 
etabonate ophthalmic suspension 
0.2%).  

We recommend ALREX® 
(loteprednol etabonate ophthalmic 
suspension 0.2%) for patients with 
seasonal allergic conjunctivitis because 
it is a c-20 ester-based corticosteroid; 
has demonstrated efficacy in treating 
the following SAC symptoms: itching, 
burning/stinging, discomfort, foreign 
body sensation, tearing, and redness; 
and because the incidence of IOP 
elevation with ALREX® is comparable 
to placebo.11 In a randomized, 
double-masked, placebo-controlled 
trial (n = 133), ALREX® was superior 
to placebo in treating seasonal 
allergic conjunctivitis (P < .001).12 
In two 42-day clinical trials, 1 out of 
133 patients treated with ALREX® 
experienced IOP elevations ≥ 10 mm 
Hg compared to 1 out of 135 patients 
treated with placebo.11 If this product 
is used for 10 days or longer, IOP 
should be monitored.

Affordability
Thanks to copay assistance 

programs from Bausch + Lomb, 
eligible patients can limit their 
copay on either their BEPREVE® or 
ALREX® prescriptions. Often, we 
can print coupons while patients are 
still in the office by going to Bausch.
com. Ask your Bausch + Lomb Sales 
Representative for more information. 

A patient or pharmacist may inquire 
about a generic version of BEPREVE® 
or ALREX®. We let them know that 
there is no generic equivalent for 
either medication. Patients need to 
understand that as their eye care 
practitioner, we are aware of the 
therapeutic options available to treat 
their condition and have chosen to 
prescribe BEPREVE® or ALREX® for 
specific reasons.
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Figure 2 First-line relief. (Meier 

reference 12.)
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BRIEF SUMMARY OF PRESCRIBING INFORMATION

This Brief Summary does not include all the information needed to 
use Alrex® (loteprednol etabonate ophthalmic suspension 0.2%) 
safely and effectively. See full prescribing information for Alrex.

Alrex®

loteprednol etabonate
ophthalmic suspension 0.2%

Sterile Ophthalmic Suspension

Rx only

INDICATIONS AND USAGE
ALREX Ophthalmic Suspension is indicated for the temporary relief of the 
signs and symptoms of seasonal allergic conjunctivitis.

CONTRAINDICATIONS
ALREX, as with other ophthalmic corticosteroids, 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. ALREX is also contraindicated in individuals with known or 
suspected hypersensitivity to any of the ingredients of this preparation 
and to other corticosteroids.

WARNINGS
Prolonged use of corticosteroids may result in glaucoma with damage 
to the optic nerve, defects in visual acuity and fields of vision, and in 
posterior subcapsular cataract formation. Steroids should be used with 
caution in the presence of glaucoma.

Prolonged use of corticosteroids may suppress the host response and 
thus increase the hazard of secondary ocular infections. In those diseases 
causing thinning of the cornea or sclera, perforations have been known 
to occur with the use of topical steroids. In acute purulent conditions of 
the eye, steroids may mask infection or enhance existing infection.

Use of ocular steroids may prolong the course and may exacerbate the 
severity of many viral infections of the eye (including herpes simplex). 
Employment of a corticosteroid medication in the treatment of patients 
with a history of herpes simplex requires great caution.

PRECAUTIONS
General: For ophthalmic use only. The initial prescription and renewal 
of the medication order beyond 14 days should be made by a physician 
only after examination of the patient with the aid of magnification, such 
as slit lamp biomicroscopy and, where appropriate, fluorescein staining.

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

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

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.

Information for Patients: 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 redness or itching 
becomes aggravated, the patient should be advised to consult a 
physician.

Patients should be advised not to wear a contact lens if their eye is 
red. ALREX should not be used to treat contact lens related irritation. 
The preservative in ALREX, benzalkonium chloride, may be absorbed by 
soft contact lenses. Patients who wear soft contact lenses and whose 
eyes are not red, should be instructed to wait at least ten minutes after 
instilling ALREX before they insert their contact lenses.

Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term 
animal studies have not been conducted to evaluate the carcinogenic 
potential of loteprednol etabonate. Loteprednol etabonate was not 
genotoxic in vitro in the Ames test, the mouse lymphoma tk assay, 
or in a chromosome aberration test in human lymphocytes, or in vivo 
in the single dose mouse micronucleus assay. Treatment of male and 
female rats with up to 50 mg/kg/day and 25 mg/kg/day of loteprednol 
etabonate, respectively, (1500 and 750 times the maximum clinical 
dose, respectively) prior to and during mating did not impair fertility in 
either gender.

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 flexures) when administered orally 
to rabbits during organogenesis at a dose of 3 mg/kg/day (85 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 (15 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 
postimplantation losses at 100 mg/kg/day and decreased fetal body 
weight and skeletal ossification with ≥50 mg/kg/day). Treatment of 
rats with 0.5 mg/kg/day (15 times the maximum 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.

There are no adequate and well controlled studies in pregnant women. 
ALREX Ophthalmic Suspension should be used during pregnancy only if 
the potential benefit justifies the potential risk to the fetus.

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 appear in human milk and could suppress growth, interfere with 
endogenous corticosteroid production, or cause other untoward effects. 
Caution should be exercised when ALREX is administered to a nursing 
woman.

Pediatric Use: Safety and effectiveness in pediatric patients have not 
been established.

ADVERSE REACTIONS
Reactions associated with ophthalmic steroids include elevated 
intraocular pressure, which may be associated with optic nerve damage, 
visual acuity and field defects, posterior subcapsular cataract formation, 
secondary ocular infection from pathogens including herpes simplex, and 
perforation of the globe where there is thinning of the cornea or sclera.

Ocular adverse reactions occurring in 5-15% of patients treated with 
loteprednol etabonate ophthalmic suspension (0.2% - 0.5%) in clinical 
studies included abnormal vision/blurring, burning on instillation, 
chemosis, discharge, dry eyes, epiphora, foreign body sensation, itching, 
injection, and photophobia. Other ocular adverse reactions occurring in 
less than 5% of patients include conjunctivitis, corneal abnormalities, 
eyelid erythema, keratoconjunctivitis, ocular irritation/pain/discomfort, 
papillae, and uveitis. Some of these events were similar to the 
underlying ocular disease being studied.

Non-ocular adverse reactions occurred in less than 15% of patients. 
These include headache, rhinitis and pharyngitis.

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. Among the smaller group of patients 
who were studied with ALREX, the incidence of clinically significant 
increases in IOP (≥10 mm Hg) was 1% (1/133) with ALREX and 1% 
(1/135) with placebo.

DOSAGE AND ADMINISTRATION
SHAKE VIGOROUSLY BEFORE USING.
One drop instilled into the affected eye(s) four times daily.

Revised: August 2013.

Bausch & Lomb Incorporated, Tampa, Florida 33637
©Bausch & Lomb Incorporated
Alrex® is a registered trademark of Bausch & Lomb Incorporated
Based on 9007904-9005504
US/ALX/15/0004 Issued: 02/2015
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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 
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information 

needed to use BEPREVE® (bepotastine besilate 

ophthalmic solution) 1.5% safely and effectively.  

See full prescribing information for BEPREVE®.

BEPREVE® (bepotastine besilate ophthalmic 

solution) 1.5%

Initial U.S. Approval: 2009

-------------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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MGD Work-Up

T
he past decade has brought 
eye care practitioners a 
plethora of new research on 
dry eye, meibomian gland 

dysfunction (MGD) and contact 
lens discomfort. The proliferation 
of research into these areas is driven 
by the pervasive nature of ocular 
surface disease (OSD). The complex 
and often overlapping nature of the 
multifactorial conditions that cause 
dry eye has given rise to a multitude 
of involved organizational flow-
charts, diagnostic tests and treat-
ment paradigms.1-3

This article aims to make sense of 
the available knowledge concerning 
MGD and the related diagnostic 
technologies available.4

A brief review of the research, 
clinically available devices and 
emerging technologies is presented 
to deepen our understanding. 

Understanding the Elements
Dry eye disease (DED) is one type of 
OSD and has been broadly classified 
into two categories: aqueous-defi-
cient and evaporative.5 MGD largely 
contributes to the latter, although it 

is possible to see patients with mixed 
presentations.6

Researchers suggest that MGD 
may be the leading cause of DED 
throughout the world.7 Due to 
considerable variation in diagnostic 
criteria and methodological differ-
ences in various studies, its exact 
prevalence has not yet been clearly 
established.8 

Classification
A simple classification system has 
been devised for MGD based on 
whether or not the glands under- or 
over-produce meibum of varying 
quality. These states have been 
termed “low delivery”—if the 
patient has an undersecretion of 
meibum, either with or without 
obstruction—or “high delivery”—

Develop a protocol for assessing the lids and related structures. By Dan Fuller, OD

MEIBOMIAN GLAND 
WORK-UP: 

SEE WHAT YOU’VE BEEN MISSING

Fig. 1. Normal lower lid appearance, indicating well-defined meibomian gland orifices 
(top left) and ductal elements (top right) highlighted with yellow arrows. Contrast the 
normal appearance of the lids above with the telangiectasia, posterior dragging and 
loss of anatomical detail in the lower images (red arrows) in obstructive MGD.

A BETTER

17th Annual Dry Eye Report
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an oversecretion of meibum.7,9 The 
end result of either gives rise to a 
cascade of tear film alteration, irrita-
tion, inflammation and OSD we see 
manifested clinically as dry eye.7 

Anatomy and Pathophysiology
Approximately 30 meibomian 
glands can be found in the upper lid 
and 25 in the lower lid, with a 
correspondingly higher volume of 
acinar tissue in the upper lid.10-12 
These sebaceous glands produce the 
lipids and proteins that are secreted 
at the lid margin just posterior to the 
cilia and anterior to the mucocuta-
neous junction under the control of 
complex neuromuscular and hor-
monal interactions (Figure 1).13

Low delivery states may arise 
from reduced secretion with or with-
out gland obstruction—the former 
being more common.9,14,15 Obstruc-
tion of the ducts occurs as tissues 
undergo keratinization and may or 
may not involve cicatricial changes 
which can be differentiated clini-
cally by noting whether the orifices 
remain in their normal anatomical 
positions or are displaced poste-
riorly toward the mucocutaneous 
junction (Figure 1).4,16 The causes 
for non-obstructive states have 
not been well established.9 Etio-
logical factors observed in cicatricial 
obstructive disease include infectious 
(trachoma), autoimmune (ocular 
pemphigoid), immune (erythema 
multiforme) and hypersensitivity 

(atopy) conditions.17 Non-cicatricial 
obstructive disease is more com-
monly associated with inflammatory 
conditions such as seborrheic or 
psoriatic dermatoses, atopy and acne 
rosacea (Table 1).17 

High delivery states represent 
an excessive release of meibum 
and have also been associated with 
acne rosacea, atopy and seborrheic 
dermatitis, but without signs of 
obstruction.18

Evaluating the Problem
Understanding the organizational 
schema, cascade of subsequent 
events and anatomy and pathophysi-
ology, which gives rise to MGD, is 
the starting point for the work-up. 
This framework allows clinicians—
and industry—to develop tools for 
its systematic diagnosis and manage-
ment. 

Diagnostic approach—A compre-
hensive evaluation of the meibomian 
glands includes a balanced assess-
ment of both the structure and func-
tion (Table 2). 

Your approach should exclude 
causes of aqueous deficient dry 
eye (ADDE) prior to arriving at a 
diagnosis of evaporative dry eye 
secondary to MGD. You should first 
perform testing techniques that are 
noninvasive to avoid distorting your 
observations. Invasive techiques that 
manipulate the lids may express 
meibum and alter the test results. 
Many of the tests are indirect 

measures of function. Signs may 
correlate poorly with symptoms, 
and correlations between different 
tests—and repeatability for the same 
test—may vary.20-26

Biomicroscopy and expres-
sion—Begin your assessment of the 
meibomian gland with a careful slit 
lamp evaluation, looking for telan-
giectasia, hyperemia, capping and 
anatomical distortions (Figure 1). 
Assess any tear film debris before 
attempting to express the glands or 
performing invasive tests. Gland 
expression can be done digitally, 
with cotton tip applicators or with 
one of a number of devices. The 
goal is to milk the meibum out of 
the glands from their point of origin 
towards the orifices. The control 
that the clinican is able to exert and 
the efficacy and discomfort a patient 
experiences will vary somewhat with 
each device. The meibum should be 
clear and flow easily rather than be 
turbid or paste-like. 

Varying scales have been pro-
posed to assess the number of glands 
expressed and the quality of the 
secretions in a research environ-
ment.27,28,29 One scale with potential 
clinical use suggests an approach 
based on the number of glands 
which can be expressed on the lower 
lid in a descending manner: 
• 4 (or more)=normal, 
• 3=mildly reduced, 
• 2=moderately reduced, 
• 1 (or less)=severely reduced.27

Table 1. Obstructive Disease Types

Condition Gauging the likelihood of a clinical encounter

Trachoma
A common cause of cicatricial changes in underdeveloped countries but rare in the United 
States, with some isolated occurrences in native American populations. One study suggests 
22.4% of patients with scarring will have dry eye complaints.55

Ocular cicatricial pemphigoid (OCTT) OCTT occurs at a rate of 1/12,000 to 1/60,000.17,56

Erythema multiforme (EM) Incidence per year is less than 1%; 70% of recurrent EM cases have herpes simplex.17,57,58

Acne rosacea Up to 50% of rosacea patients may have MGD.59,60

Atopic dermatitis Prevalence in adults 10.2%.39

Psoriasis Psoriatic are at risk for obstructive MGD.40

Seborrhea Up to 46% of patients with MGD may have seborrhea.18,60
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Interferometry—This test 
provides insights into lipid layer 
thickness, stability of the tear film, 
proving useful in assessing the con-
tribution of the meibomian glands 
to DED.30-31 The only commercially 
available device within the United 
States is the LipiView II unit (Tear-
Science). Absolute cut-off values 
have not been clearly established and 
may vary over time or be influenced 
by inadvertent expression of the 
meibomian glands or blinking.32,33 
However, they are likely in the range 
from a low of 54nm in Asians to 
75nm in a cross section of a clinic 
population.33,34 

Transillumination and meibog-
raphy—Transillumination (mei-
boscopy) and meibography may 
be performed in a variety of ways 
(Table 2), using contact or non-
contact devices. Regardless of the 

method, the interpretations are 
similar. Evaluate the number and 
morphology of the glands from 
their point of origin through to the 
ductal termination at the orifices. 
As previously noted, anticipate 30 
in the upper and 25 in the lower 
lid.11-13 Ducts should not be attenu-
ated and atrophied (as indicated by 
“drop-out”) or dilated, which would 
suggest obstruction with keratinized 
cells and meibum. 4,16,35-37 

Transillumination (meiboscopy) 
may be performed easily in office 
without the need of more expensive 
or sophisticated devices.38 After 
darkening the exam room, evert the 
lids (upper and lower in sequence), 
position your transilluminator 
against the cutaneous side of the lids 
and make observations from the 
palpebral conjunctival side using the 
white light source.38,39 Note areas 

where the normal ductal anatomy 
is absent, tortuous or attenuated 
as well as areas of drop-out. The 
shortcomings of this method include 
a limited field of view, low contrast 
between structures limiting visualiza-
tion of details and some discomfort 
for the patient (Figure 2).

Meibography differs from mei-
boscopy by using photo or video 
documentation, or both, of exam-
iner views applying either white or 
infrared light to increase the con-
trast of the anatomical detail.39,40 
The Lipiview II unit makes use 
of both reflected infrared light 
(dynamic reflected illumination) 
and transilluminated (adaptive 
high-definition transillumination) 
images.41 There is contact made 
between the transilluminator and the 
lids. Another device is the Kerato-
graph 5M (Oculus, Wetzlar, GE).42 

Table 2. Assessing Meibomian Gland Function and Structure

Technique Purpose Interpretation

Schirmer and tear film 
break up time20,25,62,63

Exclude causes of aqueous deficient dry eye 
disease (tear production/evaporation).

Decreased wetting (<5mm in five minutes) and tear 
film instability (<10 seconds).

Biomicroscopy 
with expression27,64

Identify signs of cicatricial and inflammatory 
changes, which may lead to either obstructive 
or non-obstructive dysfunction.

Notching, telangiectasia, hyperemia, capping, turbid or 
paste-like secretions or an absence of secretions.

Stains and dyes 
(fluorescein, lissamine 
green, rose begal)5,20,65,66

May be used to assess tear film break up 
times; apoptosis, dead or devitalized cells and 
areas where the tight junctions between 
epithelial cells may be diminished.

Rapid break-up times; punctate, patchy or regional 
staining of the cornea especially inferiorly or bulbar 
conjunctiva; staining of the lid-wiper region.

Lipid layer 
interferometry39,31,34

Helps determine if the lipid layer in the tear 
film is sufficiently thick to avoid evaporation 
and instability.

A reduced thickness has been correlated with MGD. 

Osmolarity1,67,68 Nonspecific clinical measure of tear film 
osmolarity. Research devices are more accurate.

Any decrease in meibum or aqueous secretion 
contributes to increases in osmolarity. 

Meibometry69,70 A research technique used to assess basal 
meibum levels. 

Photometric assessments of interaction between the 
meibum and a reactive substrate on a tape provide 
insight, but the test is influenced by many factors.

Transillumination36,71
Allows visualization of gland and ductal 
morphology by applying a transilluminator to 
the epidermal side of an everted lid.

Atrophy, “drop-out,” shortening in ductal length, dilation 
of glands or ducts, and tortuosity may indicate MGD.

Infrared (IR) imaging35-72 Enhances the contrast of the image obtained 
from transillumination or noncontact tests. Same as transillumination.

Laser confocal 
microscopy49,73

Provides a higher resolution image at a 
microscopic level than available from IR tests.

Similar to transillumination and IR imaging but also 
allows detection of inflammatory cells and fibrosis.

Optical coherence 
tomography43,54,74 Allows 2D and 3D assessments of MG volume. The implication is that a decreased MG volume is a sign 

of MGD.

MGD Work-Up
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Coding Connection

Epidemic: “An outbreak or unusually high occurrence of a 
disease or illness in a population or area.”

With an incidence and prevalence rate often stated 
in the 70% to 80% range, meibomian gland dys-
function (MGD) would certainly qualify to be of 

epidemic proportions in the United States today. But why does 
it get so little bandwidth from clinicians in practice? 

At its core, MGD certainly reduces quality of life for 
those afflicted, as it exacerbates the symptoms of dry eye: 
decreasing comfort with contact lens wear, increasing con-
tact lens drop-out rate, increasing end of day irritation for 
those who spend the majority of the day staring at a screen 
of some sort and increasing the level of symptom severity in 
those who also have ocular allergies. I will leave the clinical 
aspects of the disease to my clinical colleagues, but needed 
to state these basics to emphasize that MGD is walking into 
your practice 10, 15, 20 times a day—and it is not getting 
addressed.

MGD vs. ICD
Caring for your MGD patient adds adjunctive service that 
you will be providing to your dry eye patients. There are a 
number of treatment protocols you will want to familiarize 
yourself with, but from a coding perspective there are just 
few rules of which we want to be aware. First, it is common 
to hear terms such as anterior blepharitis, posterior blepha-
ritis and MGD on a daily basis in clinical discourse with our 
patients and peers; however, none of those terms actually 
exist in ICD-10 terminology—thus, the first mistake that 
most clinicians make is in the diagnostic labeling of MGD. 
Since MGD doesn’t have its own ICD-10 code, there are a 
number of ICD-10 codes being used—mostly incorrectly. 
The most appropriate diagnosis is Unspecified Blepharitis, 
H01.001 – H01.009 (remember it is lid specific, so it is likely 
that you will code 4 ICD-10 codes on a claim). 

As far as documentation goes, if you are visualizing and 
capturing an image of the meibomian glands, then 92285 
(external ocular photography with interpretation and report) 

would be the appropriate code to use. Keep in mind that it 
is a bilateral code by definition, which must be appropriately 
reduced with modifiers if you are only performing on a 
single eye.  

Of course there is a wide range of available treatments—
some have a specific code, while others are nothing more 
than an office visit. In the case of the LipiFlow (TearScience), 
you would use HCPCS Level III code 0207T, defined as 
“Evacuation of meibomian glands, automated, using heat 
and intermittent pressure, unilateral.” In most cases, an 
HCPCS Category III code is payable by the patient, even 
though often you will have to submit the claim to the insurer 
with a zero balance so they can track utilization.

Please note that this code does not cover probing or man-
ual expression of the meibomian glands. To properly code 
manual expression of the meibomian glands or debriding the 
lids with something like the BlephEx (Rysurg), the CPT code 
92499 (unlisted ophthalmic procedure) should be used to 
describe this procedure as there is not a more specific code 
provided by the CPT. If you are submitting this to a carrier, be 
aware that unlisted procedure codes generally invite addi-
tional scrutiny. Whether you are charging the patient directly 
or submitting to a carrier, your fee should be consistent to all 
patients irrespective of their coverage status.

When billing an office visit for assessment of the condition 
or performing an in-office treatment for lid hygiene, gener-
ally a 920X2 (if you meet the definition) or an appropriate 
992XX code which represents the level of history, physical 
exam and medical decision making actually performed will 
fit the bill, so to speak. In most cases, it would be a 99201 
or 99212 because of the limited nature of the presenting 
problem.

MGD is an extremely prevalent issue that affects the qual-
ity of life of many people. It is our responsibility to properly 
diagnose and treat these patients and avoid falling into the 
rut of “routine eye care.” Management of this chronic condi-
tion can transform patients’ lives and enhance your practice. 
Now that is a combination worth pursuing. ■

Despite its high prevalence, clinicians may neglect its impact on quality of life 
during patient assessment—and coding ambiguities don’t help matters.

By John Rumpakis, OD, MBA, Clinical Coding Editor

MGD: The Epidemic that Gets no Love
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Its Meibo-Scan software analyzes 
the reflected image from an 840nm 
diode source to provide a high 
contrast image of the everted lids.42 
This is a non-contact device (Figure 
3). The Lipiview II unit is part of 
a dedicated dry eye diagnosis and 
treatment platform whereas the 
Keratograph 5M has multiple con-
figurations, which include dry eye 
reports, tear film scans, meibomian 
gland scans, topography, pupilom-
etry, imaging and oxygen transmis-
sibility mapping through a soft 
contact lens. 

Both of these devices are conve-
nient, easy to use and comfortable 
for the patient. 

Multiple grading systems are cur-
rently competing for prominence in 
analyzing meibography images.43,44 
Scales vary widely based on meth-
odology and are primarily used in 
a research setting. In general, they 
attempt to assess the amount of 
drop-out in relation to the area of 
the lid assessed.43-49 Some of these 
scales are fairly complex regard-
ing the angle of deviation of the 
glandular ducts and whether or not 
changes in the acini are noted.44 
With the absence of a standard of 
care, clinicians are more focused 
on detection and change over time 
in a qualitative sense. Inter- and 

intra-reliabilities are “moderate to 
fair” by some estimates—combin-
ing upper with lower lid obser-
vations may be the most useful 
approach.46,47 Research shows com-
puterized grading systems have the 
best repeatability in contrast to five- 
or four-grade scales.48 As of yet, no 
commercial device offers an option 
similar to normative databases used 
in threshold visual fields and optical 
coherence tomography of the poste-
rior segment. 

The Future, Confocal 
Microscopy and 
3D-OCT
Some of the devices that we 
may eventually find com-
monplace are now promi-
nent only in the realm of 
research and large aca-
demic centers. Clinicians 
frequently see adapted 
versions of research devices 
once proven merit gives 
way to larger scale produc-
tion that brings down the 
acquisition cost.

Confocal microscopes, for 
example, are typically found in 
large research clinics or teaching 
programs. With these devices, the 
lids are everted and a cap with a gel 
interface is applanated against the 
lid surface, providing the observer 
with a view of the acinar structures 
of the MGs.49-53 At least one unit 
is available with software that can 
quantify morphological changes 
with a high degree of sensitivity and 
specificity.19,52,53

3D ultrahigh-resolution OCT 
volumetric imaging of the meibo-
mian glands in healthy and inflamed 
states was first reported in 2010 and 
demonstrated a future potential for 
yet another tool to evaluate mor-
phology.54 

The “take-away” for eye care 
clinicians is that meibomian gland 
dysfunction plays a predominant 
role in evaporative dry eye and con-
tributes to ocular surface disease. A 
basic understanding of how to assess 
the morphological changes underly-
ing the clinical signs and symptoms 

Fig. 3. The reflected IR images (left) and white light images (right) in a patient with 
MG attenuation and drop-out.

Fig. 2. Transillumination (meiboscopy) of the 
lower lids shows a normal arrangement of 
meibomian glands.

MGD Work-Up
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and establishing clinical benchmarks 
are excellent ways of tracking the 
changes over time and assessing the 
effectiveness of therapies. Staying 
informed about the scientific evi-
dence, diagnostic and management 
strategies as they emerge allows us 
to better serve our patients while 
expanding growth opportunities for 
our practices. ■

Dr. Fuller is an associate profes-
sor and founding supervisor of the 
Cornea & Contact Lens – Refractive 
Surgery residency at The Eye Center, 
Southern College of Optometry. 
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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.
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Aqueous humor  
production  
is highest in  
the morning2

Prostaglandin 
analogues  
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at night1
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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 
Preservative-free 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.)

Distributed by:
Bausch + Lomb, a division of
Valeant Pharmaceuticals North America LLC
Bridgewater, NJ 08807 USA

Manufactured by:
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F-50211 Coutances Cedex
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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
®/TM are trademarks of Bausch & Lomb Incorporated or its affiliates.
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B
ecause dry eye disease (DED), 
like its associated patholo-
gies, most often involves an 
inflammatory process, logic 

may dictate that successful treat-
ment requires nothing more than 
eliminating the inflammation. How-
ever, treatment is rarely so simple. 
Clinicians no longer concern our-
selves solely with treating the inflam-
mation—today, we aim to treat its 
underlying cause. 

Dry eye and its components are 
not always easy to diagnose. As 
we learned from the DEWS report, 
DED is a multifaceted disease of the 
tears and ocular surface that results 
in symptoms such as dryness, itch-
ing, stinging, burning, blurry vision, 
a gritty or sandy sensation, excessive 
tearing, photophobia and, last but 
not least, visual disturbance.1-3

Once a diagnosis is made, subse-
quent treatment should include an 
evaluation for systemic or environ-
mental factors, especially if the pre-
sentation is not consistent with the 
patient’s age or overall health. 

Tools of the Trade:
Current Techniques to Treat
Meibomian Gland Dysfunction
With new techniques and technologies emerging, optometrists have more ways than 
ever to combat this pervasive problem. By Gregory Moore, OD                

MGD Treatment

Corneal staining in this dry eye patient shows epithelial barrier disruption. A variety 
of new tools to combat the factors associated with dry eye pathogenesis have hit the 
market in the last few years.
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This article provides an overview 
of the latest methods and devices 
available for optometrists to treat 
dry eye, specifically those involving 
evaporative dry eye.

The Rising Tide
Dry eye typically stems from one of 
two etiologies: aqueous deficiency 
or meibomian gland dysfunction 
(MGD).3 The curveball in diagnos-
ing is that both can be present at 
once.3 Years ago, when dry eye 
was considered simply a nuisance, 
aqueous-deficient dry eye (ADDE) 
treatment included artificial tears 
and punctal occlusion, while MGD 
care was limited to a low-dose, 
long-term, oral doxycycline or tet-
racycline and warm compresses. 
Then, Restasis (cyclosporine, Aller-
gan) came along and upended the 
conventional wisdom. Suddenly, the 
eye care community had a demon-
strably efficacious way to increase 
tear production. Since then, the 
discipline has shown a growing 
interest in tackling what was often 
dismissed as a nuisance complaint.

And it’s a nuisance not just for 
MGD patients—who experience 
a lasting impact on their quality 
of life—but for clinicians as well, 
who are seeing a dramatic rise in 
DED prevalence.3-6 A 2012 Gallup 
study of dry eye sufferers projected 
growth of 10.2% over the next 10 
years.6 

Research shows that DED is 
present in approximately half of 
patients who wear contact lenses.7 
In patients with diabetes, it is 
reportedly as high as 54%.8 In those 
with glaucoma or ocular hyper-
tension, it is as high as 59%.9 A 
recent prospective study of patients 
scheduled for DED using the Inter-
national Task Force scale—where 
two is considered moderate level 
of DED—indicated that 80.9% of 
patients scheduled for cataract sur-

gery scored a two or higher.10 Yet, 
only 22.1% of these patients were 
previously diagnosed with DED.10 

Add to these statistics the real-
ization that the dry eye prevalence 
increases with age, and our aging 
population continues to grow, and 
it’s reasonable to be on the look-
out for this disease process in all 
patients older than 65 years.11

The bottom line: you’re quite 
likely to encounter dry eye at an 
increasing rate, and with so many 
treatment methods available, you 
can be responsible for restoring 
quality of life to patients whether 
they developed dry eye after surgery, 
years of contact lens use or simply 
due to age.

Tear Film Anatomy
To properly treat MGD, clinicians 
should first have a firm grasp of 
the anatomy of the tear film and 
the origins of each layer—critical 
elements that help you determine 
the most appropriate treatment to 
resolve the underlying disease pro-
cess that resulted in DED. 

To briefly review, the tear film 

is made up of three layers: mucin, 
aqueous and lipid.12 

The mucin layer, which is about 
0.02µm to 0.05µm thick, is the 
innermost and thinnest layer. It 
maintains tear film stability and is 
a product of the conjunctival goblet 
cells.12 Epithelial cells produce gly-
cocalyx to help bind the mucin layer 
to the epithelial surface.12 

The aqueous layer, about 0.7µm 
thick, is the thickest of the three. 
This middle layer is formed from 
the secretions of the lacrimal and 
accessory glands. It contains electro-
lytes, proteins, antibodies, oxygen, 
carbon dioxide, minerals and glu-
cose.12 

The outer layer, which is com-
prised of lipids, is approximately 
0.1µm thick and contains esters 
and glycerol as well as fatty acids. 
Its function is to prevent the evapo-
ration of aqueous. This layer is a 
product of the meibomian glands 
and the glands of Zeiss.12 

Investigators have shown that 
MGD is present in as many as 86 
out of 100 cases of dry eye.5 The 
exact etiology of MGD is unknown. 

Something in the Air 
A 24-year-old white male presented in the morning with complaints of red, irritated eyes 
after working on a computer all day. However, upon examination, his eyes looked remark-
ably healthy. Another optometrist previously diagnosed him with computer eyestrain and 
prescribed computer glasses, which offered only some relief. 

The patient was rescheduled for an end-of-day appointment, during which he presented 
with highly irritated eyes with a 3+ conjunctival edema and 1++ injection OU. He was pre-
scribed Lotemax (loteprednol etabonate, Bausch + Lomb) OU QID for two weeks. 

Upon follow up, the patient reported improvement of his symptoms; however, it was 
clear something in his workplace was causing the problem. He denied awareness of any 
window or vent creating airflow. He was asked to investigate any possible airflow in his 
work environment and taper the Lotemax over the next two weeks.

At follow up, he reported that he stopped using the Lotemax the day after his last visit 
and had not had any problems since. He had found an air vent that was indirectly creat-
ing airflow on his face at work, and had adjusted the vent accordingly, which resolved the 
issue. 

The lesson: despite our ever-increasing arsenal of sophisticated therapies for dry eye, 
sometimes paying careful attention to the conditions under which our patients work, live 
and play will yield simple adjustments that can make lasting improvements.
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It is clear, however, that two pathol-
ogies seem to be key: decrease in the 
lipid layer due to keratinization of 
the terminal duct anatomy and an 
accumulation of cellular and lipid 
material within the duct lamina.13

Much of the research—and prod-
uct development—has focused on 
enhancing the meibomian gland 
function by reversing or eliminating 
these two pathologies. 

Clinical Approach
After diagnosing a patient with 
DED, clinicians must then deter-
mine whether it is ADDE, MGD 
or (as is common) a combination 
of the two. Next, determine which 
process is the most significant con-
tributor to the presentation and 
direct your approach to therapy 
appropriately.

Most patients who present with 
2+ dry eye disease have minimal 
expression of oil from the mei-
bomian glands, according to the 
DEWS report.3 Initially, an accurate 
differential diagnosis based upon 
staining and meibomian gland 
expression can be difficult to deter-
mine because the inflammatory pro-
cess will create findings consistent 
with both ADDE and MGD. Too 
often, this can be misleading and 
start the practitioner and the patient 
on the wrong management path if 
the underlying cause is more signifi-
cantly ADDE as opposed to MGD. 
Given that treatments for both of 
these diagnoses can take months 
to produce results, it is obviously 
essential to make the best initial 
diagnosis before long-term treat-
ment is attempted. 

The initial use of a topical ste-
roid QID for two to four weeks 
can reduce the inflammation, 
allowing the clinician to make a 
more accurate initial diagnosis and 
initial treatment plan. The Report 
of the International Dry Eye Work-
shop states that, at least in some 
instances, periglandular inflamma-
tion contributes to MGD.3 

In our practice, we typically 
initiate short-term use of a topical 
steroid to reduce the inflamma-
tion in and around the meibomian 
glands and help to restore the free 
flow of oil via digital expression. 
If this is successful, we’ll continue 
with reasonable confidence that 
treating the ADDE will improve 
the overall DED. Since this patient 
has ADDE, our medical regimen 
typically would be to taper the 
steroid over the first month’s treat-
ment, introduce cyclosporine 0.5% 
OU BID and follow up in three 
months. These patients are given 
thorough education at diagnosis on 
the chronic nature of the disease 
and understand they will need to be 
treated and/or monitored routinely. 

When reduction of the periglan-
dular inflammation does not result 
in the desired clearance of meibo-
mian gland blockage, we act more 
aggressively to improve the produc-
tion of the lipid layer. 

Many practitioners initiate 
treatment with both a steroid and 
topical cyclosporine. A 2012 study 
indicates that treatment with a 
combination of methylprednisolone 
1% and cyclosporine 0.5% resulted 
in improved clinical findings at 
one month compared with patients 
who were treated with cyclosporine 
alone.14 This suggests that initial 
treatment with a steroid can help 
better address the underlying cause 
of the inflammatory process. 

Lotemax gel (loteprednol eta-
bonate, Bausch + Lomb) is par-

MGD Treatment

This patient clearly demonstrates meibomian gland dropout.
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ticularly useful in this initial stage 
of treatment. An advantage of the 
drug’s gel form is that the suspen-
sion maintains an equal distribution 
of the active ingredient throughout 
the bottle without having to shake 
before using, which patients are 
apt to forget before instilling an eye 
drop. In non-gel drug delivery vehi-
cles, this can result in a dilution of 
the active ingredient during the ini-
tial phase of the application and an 
oversaturation of the active ingredi-
ent toward the end of the treatment. 

Therapy Beyond the Bottle
Several new treatment options 
have come along recently with the 
purpose of eliminating the constant 
need for drops, and mainstays like 
punctal occlusion continue to play a 
role. However, even with the added 
control these interventions offer, 
DED patients need to be advised 
that they will likely be treated for 
life. 

Unless you have a practice limited 
to dry eye, it is rare that any one 
practice would support purchasing 
all available options. These prod-
ucts are in various stages of FDA 
approval, but each shows some 
degree of promise for dry eye treat-
ment, and MGD specifically. 

Punctal plugs have of course 
been in use for years as a treatment 
for DED as a way to decrease tear 
drainage and maintain adequate 
tear volume. Dextenza (Ocular 
Therapeutix), a promising new 
development that’s similar in con-
cept though not truly a punctal 
plug, is an intracanalicular drug 
depot that will time-release a 
tapered dose of dexamethasone 
over a four-week period. By avoid-
ing the sizable variations in drug 
concentration typical of topically 
administered drugs, this sustained-
release approach is believed to pro-
vide more consistent therapy. It is 
currently under FDA review.

BlephEx (Rysurg), an in-office 
procedure akin to an aggressive lid 
scrub, is another promising MGD 
intervention. Though blepharitis is 
not the same as MGD, its presence 
also can interfere with meibomian 
gland secretions. This treatment 
looks similar to an alger brush used 
for foreign body removal, but uses a 
microsponge instead of a diamond 
head. BlephEx is a procedure per-
formed by the clinician to exfoliate 
debris from the lid margin, usually 
following application of a topical 
anesthetic. It takes about six to 
eight minutes.

Avenova (NovaBay) is a newer 
lid hygiene method to be used by 
the patient at home, although it 
does require a prescription. It con-
tains a stable formulation of hypo-
chlorous acid 0.01%—the same 
molecule used by white blood cells 
to inactivate pathogens—in saline 
said to be designed for daily use. 
Avenova has broad-spectrum activ-
ity against common lid microorgan-
isms, including Serratia marcescens, 
Methicillin-resistant Staphylococcus 
aureus, Staphylococcus epidermis 
and Staphylococcus haemolyticus.16 
The patient sprays Avenova on the 
surface of the lids with their eye 
closed, then gently massages it into 
the lid with their finger. 

LipiFlow (TearScience), is a 
thermal pulsation treatment system 
to improve meibum mobility. The 
device delivers heat to the inner 
eyelid along with adaptive pres-
sure that cleans the glands without 
putting pressure on the globe. The 
procedure is done bilaterally in the 
office and takes about 12 minutes 
to elicit an expression of the mei-
bomian gland. It can be performed 
just once or repeated based on the 
patient’s response.

Intense pulsed light therapy (IPL) 
has been FDA approved for more 
than 15 years to treat rosacea and 

MGD Treatment

Blepharitis is an inflammatory infection that can lead to dry eye disease. Several 
products on the market aim to treat this condition.
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remove superficial skin 
lesions. Such a device is 
commonly found in der-
matology offices.

Ophthalmologist 
Rolando Toyos, MD, origi-
nated the idea of using IPL 
in eye care after a series of 
DED patients presented 
in his office demonstrat-
ing improved tear film 
characteristics without any 
change in their treatment 
regimen—all had been 
treated for rosacea with 
IPL.15 The device uses a 
xenon flash-lamp to emit 
wavelengths of light from 
400nm to 1200nm. When 
placed on the light, a filter 
restricts the wavelength 
to the visible light range 
of 500nm. When applied 
to the skin, this band of 
light causes the blood cells 
in telangiectatic vessels to 
absorb the light, coagu-
late and, finally, to close 
the blood vessels.16 Some 
studies hypothesize that 
IPL treatment near the lid 
causes the abnormal blood vessels 
to close and note a positive effect on 
patients with MGD.

IPL is contraindicated in patients 
with darker pigmentation in that 
the pigment absorbs the light, mak-
ing it ineffective. While IPL shows 
promise in treating MGD, scope of 
practice laws may hamper its wide-
spread use by optometrists. How-
ever, numerous state optometry 
boards interpret the laws of that 
state as allowing this technology 
to be within optometry’s scope of 
practice. Prior to implementing any 
IPL treatment in-office, clinicians 
should check with their state board 
to make sure there is no prohibitive 
language that would prevent opto-
metric use.

The management of MGD in 
clinical practice remains challeng-
ing, as patient compliance with doc-
tor-recommended self-administered 
therapies is notoriously poor.17 So, 
to provide more effective dry eye 
management, practitioners should 
investigate in-office options that 
may offer clinical improvement that 
is both immediate and indepen-
dent of patient compliance (or lack 
thereof). Some manufacturers offer 
a trial period to ensure their patient 
demographics will support the 
added out-of-pocket expense and 
cover the initial overhead. Once you 
hone in on how to best treat DED 
in your particular population, you 
can begin improving the quality of 
their lives for years to come. ■ 

Dr. Moore is senior 
clinical instructor for 
the Kentucky College of 
Optometry in Pikeville, 
KY and is currently vice 
president of the Association 
of Regulatory Boards of 
Optometry.

1. Market Scope. 2011 Comprehensive Report 

on The Global Dry Eye Products Market. St. 

Louis, MO: Market Scope, November 2011.

2. National Eye Institute. Facts about dry 

eye. www.nei.nih.gov/health/dryeye/dryeye. 

Accessed April 7, 2016.

3. The definition and classification of dry eye 

disease: Report of the Definition and Classifica-

tion Subcommittee of the International Dry Eye 

Workshop (2007) Ocul Surf. 2007;5:75–92.

4. Kim KW, Han SB, Han ER, et al. Association 

between depression and dry eye disease in an 

elderly population. Invest Ophthalmol Vis Sci. 

2011 Oct 10;52(11):7954-8.

5. Lemp M, Crews L, Bron A, et al. Distribution 

of aqueous deficient and evaporative dry eye in 

a clinic-based patient population. Cornea. 2012 

May;31(5):472-8.

6. The Gallup Organization, Inc. The 2012 Gal-

lup Study of Dry Eye Sufferers. Princeton, NJ: 

Multi-Sponsor Surveys, Inc; 2012.

7. Doughty M, Fonn D, Richter D, et al. A 

patient questionnaire approach to estimat-

ing the prevalence of dry eye symptoms in 

patients presenting to optometric practices 

across Canada. Optometry and Vision Science. 

1997;74(8):624-31.
8. Manaviat M, Rashidi M, Afkhami-Ardekani 
M, Reza Shoja M. Prevalence of dry eye 
syndrome and diabetic retinopathy in type 2 
diabetic patients. BMC Ophthalmology. 2008 
June 2;8:10.
9. Leung E, Medeiros F, Weinreb R. Prevalence 

of ocular surface disease in glaucoma patients. J Glaucoma. 
2008 Aug;17(5):350-5.
10. Trattler W, Reilly C, Goldberg D, et al. Cataract and dry eye: 
Prospective Health Assessment of Cataract Patients Ocular Sur-
face Study. 2011 American Society of Cataract and Refractive 
Surgery Annual Meeting, San Diego, Calif.
11. Schaumberg DA, Sullivan DA, Buring JE, Dana MR. Preva-
lence of dry eye syndrome among US women. Am J Ophthal-
mol. 2003 Aug; 136(2):318-26.
12. Creech J, Do L, Fatt I, Radke C. In vivo tear film thickness 
and implications for tear film stability. Curr Eye Res. 1998 Nov 
17(11)1058-66.
13. Tomlinson A, Bron A, Korb D. The International Workshop 
on Meibomian Gland Dysfunction: Report of the Diagnosis 
Subcommittee. Investigative Ophthalmology & Visual Science. 
March 2011;52:2006-49.
14. Byun Y, Kim T, Kown S, et al. Efficacy of combined 0.05% 
cyclosporine and 1% Methylprednisiline treatment for chronic 
dry eye. Cornea, 2012 May;31(5):509-13.
15. Papageorgiou P, Clayton W, et al. Treatment of rosacea with 
intense pulsed light: Significant improvement and long-lasting 
results. Br J Dermatol 2008:159;3;628-32.
16. Toyos R, McGill W, Briscoe D. Intense Pulsed Light Treat-
ment for Dry Eye Disease Due to Meibomian Gland Dysfunction; 
A 3-Year Retrospective Study. Photomed Laser Surg. 2015 Jan 
1;33(1):41–6.
17. Geerling G, Tauber J, Baudouin C, et al. The International 
Workshop on Meibomian Gland Dysfunction: report of the sub-
committee on management and treatment of meibomian gland 
dysfunction. Invest Ophthalmol Vis Sci. 2011; 52: 2050–2064.

MGD Treatment

Above, significant meibomian gland structural loss in a patient 
with moderate to severe MGD. Below, the clinical appearance of 
the ocular surface and lid in the same eye.
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Dry Eye is the most common 
anterior segment disease 
presenting to eyecare providers 
world-wide and represents 
the easiest pathway 
for medical eyecare 
management.  
Approximately 40 
million Americans 
have dry eye disease.

Blepharitis and 
Meibomian Gland 
Dysfunction are 
common findings 
in ocular surface 
disease in up to 86% 
of patients. Lemp MA, 
et al. Distribution of 
aqueous deficient and 
evaporative dry eye in 
a clinic-based patient 
cohort:  a retrospective 
study. Cornea. 
2012:31(5):472-478.  
Blepharitis and MGD 
result in mechanical 
blockage of the
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margin is crucial for restoring 
normal function to the glands.  
(See photo below for example of 
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T
hose of you old enough 
to remember the Jackson 
Browne song “Doctor, My 
Eyes” may now have the 

tune stuck in your head; however, 
it brings to mind a serious ques-
tion: How many times have you, 
as a practitioner, heard from your 
patients that their eyes are tired? 
It is troubling that you may not 
hear patients make mention of it as 
often as you should. Even worse, 
why are patients saying it and 
what can you do about it? 

We all work hard each and every 
day; so do our eyes. Likewise, as 
the rest of the body experiences 
fatigue throughout the day, our 
eyes follow suit. This all makes 
sense, but why does this happen? 
The answer may not be as simple 
as you might think.

Usage Patterns
Tired eyes, referred to in the 
medical literature as asthenopia, 
may also be known by a variety 
of terms such as eyestrain, com-
puter vision syndrome or the 
now-preferred digital eyestrain. 
Nonetheless, the terms themselves, 
and the variety used to describe 
the condition, hint at an underly-

ing etiology and a lack of its true 
understanding. 

Digital eyestrain is a diagnosis of 
exclusion. Patients may complain 
of one or a combination of mul-
tiple symptoms, such as tired eyes, 
shoulder pain, headache, fatigue, 
eye irritation and pain, blurred 
or double vision, light sensitivity, 
tearing, dry eyes and trouble focus-
ing. These complaints may differ 
between patients and can vary for 
an individual over time. 

Asthenopia has been well 
reported in the literature; how-
ever, we have only recently seen 

its resurgence, potentially in 
association with the increase of 
digital device use.1-5 In particu-
lar, according to a recent Vision 
Council survey, upwards of 90% 
of Americans use digital devices at 
least two hours per day, with 60% 
using them five or more hours per 
day and 70% using two or more 
devices at a time—a staggering 
figure with respect to the potential 
implications for eyestrain.6 In fact, 
73% of all American adults own a 
computer and 68% own a smart-
phone.7

Devices are rapidly replacing 

With ubiquitous tech comes asthenopia, but your patients may not be reporting it. To 
keep patients safe in this digital world, gain greater clarity in defining and discussing 
eyestrain. By Dawn Meyer, OD and Pete Kollbaum, OD, PhD

DOCTOR, MY EYES… 
ARE TIRED!
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other forms of communication 
media; 63% of Americans use a 
smartphone, computer, tablet or 
e-reader as opposed to traditional 
printed paper.8  This is only one 
task capable of being completed 
on the devices, and they are per-
forming it for an average of 60 
hours per week.9 

To add to this, 84% of smart-
phone and tablet owners say they 
also use their devices as second 
screens while watching television.9 

Chalk that up to the rise of social 
media and a desire to share the 
experience with friends and family 
as it happens.

Sounding a cautionary note 
about our digital device habits, the 
Vision Council survey reported 
that 65% of Americans experience 
symptoms of eyestrain while using 
these devices, with even more fre-
quent reports occurring in adults 

younger than 30 years of age. 6 

Comparable numbers have been 
reported by other studies.4,8 Mil-
lennials and the generations who 
will follow them live in a world 
where the use of digital screens 
for many aspects of communica-
tion and education is their default 
experience.

Similarly, we at Indiana Univer-
sity School of Optometry recently 
surveyed a random sample of 
18- to 39-year-old adults who do 
not currently wear multifocal cor-
rection or gas permeable contact 
lenses. We questioned the 609 
respondents on how often they 
experienced eye fatigue, which was 
defined as physical discomfort of 
their eyes after spending periods of 
time throughout the day in front 
of a digital screen. More than one-
quarter of respondents stated they 
experienced eye fatigue at least one 

Eye Fatigue Frequency 

<1x/month >1/d

1x/d

>1/wk

1x/wk

2-3x/month

1x/month 12%
14%

13.5%10%

4%

11%

35%

Fig. 1. Frequency with which eye fatigue is experienced by 609 respondents to an 
online survey. Subjects were told, “Eye fatigue is the physical discomfort of your eyes 
after spending periods of time throughout the day in front of a digital screen, like a 
computer or smartphone.” Based on that definition, subjects were asked how often 
they experienced eye fatigue, with options ranging from ‘multiple times per day’ to  
‘I never experience eye fatigue.’

Source: Indiana University College of Optometry
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time per day and more than half 
reported experiencing it more than 
once per week (Figure 1). 

Causes and Consequences
While it is possible that we are all 
just working our eyes harder than 
ever before, the possibility exists 
that digital devices are increasing 
the incidence of eye strain. The 
visual demands and effects of digi-
tal devices on the ocular system 
are inherently different from tradi-
tional print in many ways. 

• Screen size. Mobile device 
screen sizes are smaller than typi-
cal newspaper formats. Although 
text sizes are theoretically eas-
ily increased on digital devices, 
people most often choose to view 
text at considerably smaller point 
size than newspaper print and at 
the smaller end of the ISO recom-
mendations.10-12 Small text and 
screens, and the associated closer 
viewing distance seen with digital 
device use may require a sustained, 
increased accommodative and 
convergence demand, stressing the 
muscles of these systems.  

• Posture. When viewing 
smaller character sizes on digital 
devices, posture may also be fre-
quently altered to compensate for 
the limits of visual acuity. These 
postural adjustments include flex-
ing the thoracic and lumbar spine 
and lowering torso height, result-
ing in incorrect posture. When 
viewing small characters at a far 
viewing distance, the head is also 
frequently moved forward, result-
ing in increased muscle load on 
the upper vertebrae, which is bal-
anced by an increased load on the 
muscles in the neck, shoulders and 
upper back.13 Reflective glare from 
screens is also a frequent com-
plaint of users of digital devices, 
which is not seen when using tra-
ditional print. These reflections 

may also result in altered head and 
neck postures when working on 
digital devices.11 

• Blink rate. Any task with a 
high cognitive demand results in 
a decreased blink rate, regardless 
of the medium.14 Digital device 
use has been shown to decrease 
the blink fullness—an increase in 
incomplete blinks—over complet-
ing the same task on hardcopy.15 

Increased corneal exposure 
may occur, which can result in 
increased evaporation of the tear 
film, leading to more symptoms.

• Blue light.  Many of these 
digital devices have been shown 
to emit high levels of short-wave-
length blue light, which research 
shows has a negative impact on 
melatonin production. Repeated, 
prolonged exposure to blue light 
can result in altered circadian 
rhythms and the possibility of 
increased general fatigue which, 
in turn, impacts the frequency and 
amount of eye fatigue.16,17

Although it is clear that many 
ways exist for digital devices to 
impact our visual system, and the 
demands on our eyes are different 
than they were only a few decades 
ago (when Jackson Browne was 
well known), it may not be an 
exaggeration to question whether 
or not we truly understand what 
it means when someone says they 
have tired eyes. Importantly, the 
underlying etiology of eyestrain 
must be better understood. 

Sorting Out the Symptoms
In an effort to better understand 
what patients mean when they say 
they have eye fatigue, our survey 
asked respondents to report the 
frequency and severity of symptoms 
they experience during instances of 
eye fatigue. In general, the frequency 
and severity of these symptoms fall 
into three main groups or factors 

Eye Fatigue
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(Figure 2). Symptoms of eyestrain, 
soreness, tired eyes and headache all 
fall together in one grouping called 
primary global sensations. A second 
group is comprised of blurred vision 
and “floating” text, which we refer 
to as visual sensations. The final 
group—irritation, dryness, burning 
and tearing—we refer to as second-
ary surface sensations. 

The results of our survey indi-
cate that regardless of frequency 
or severity, a respondent reports 
concerning an individual symp-
tom, each eyestrain symptom can 
be reliably differentiated from one 
another, even as they occur simul-
taneously. We believe this catego-
rization scheme helps uncover the 
underlying etiology and direct our 
efforts toward appropriate treat-
ment options. 

What Can We Do?
Although better categorization 
of symptoms can provide greater 
clarity of mind, questions remain 
about the underlying etiologies. Do 
issues of accommodation, conver-
gence, environment, surface dry-
ness, blue light or a combination 
of these factors cause eye fatigue? 
Ultimately, treatments need to 
match causes and be tailored to 
the individual’s usage habits and 
symptoms. For now, we can take 
advantage of symptom categoriza-
tions to direct our management. 
For example, the primary global 
sensations that individuals describe 
may be aided by more holistic life-
style changes or overall aids, such 
as attention to ergonomic factors, 
taking frequent breaks or reducing 
blue light exposure.

Establishing an ergonomic 
working environment should be 
emphasized to our patients. Ideally, 
the head and neck will upright, 
face will be directed at the screen, 
reflections will be minimal and the 

patient will either be standing up 
or using an ergonomically support-
ive chair. Strategies to reduce blue 
light include spectacle lenses with 
blue-blocking filters or coatings 
available from many manufactur-
ers, and software on digital devices 
that limits blue light emission, like 
Apple’s  Night Shift feature for 
iOS devices. These can also posi-
tively impact the patient’s duration 
and quality of sleep, helping to 

mitigate the elements of eyestrain 
that derive from a state of general 
fatigue.

The secondary surface sensations 
that individuals describe may be 

addressed by encouraging them to 
take more breaks, blink more often 
and use lubricating eye drops. Addi-
tionally, specific soft contact lens 
materials or surface coatings may 
minimize surface sensations related 
to tear evaporation that stems from 
reduced blink rates during device 
use.

Clinicians can address the visual 
sensations individuals describe with 
a variety of optical manipulations 

to their corrective lenses such using 
as low-add progressive addition 
lenses, or aspheric or zonal contact 
lenses, all with some variation of 
lens power to supplement the eyes’ 

Fig. 2. A diagram demonstrating the results of a confirmatory factor analysis, where 
both symptom frequency and severity as described by subjects with eye strain fall 
into three distinct groups, where the relative symptom importance within each group 
is described by the text size.  

Eye Fatigue

Strategies to reduce blue light include spectacle lenses with blue-

blocking filters or coatings available from many manufacturers, 

and software on digital devices that limits blue light emission, like 

Apple’s Night Shift feature for iOS devices. 
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natural accommodative system.
Given the surprising complexity 

at work in how our eyes interact 
with digital screens, we should 
keep all options in mind, and in 
the conversation. A mix of com-
mon sense advice and targeted 
optical remedies can ensure 
uneventful long-term device use 
for patients.

It is clear that a potentially large 
percentage of our patients struggle 
with symptoms of eye fatigue of 
high frequency and severity. Many, 
although struggling, are not voic-
ing their concerns during visits. 
This highlights the need for prac-
titioners to proactively ask our 
patients if they are experiencing 
symptoms and, if so, work with 
them toward minimizing them 
insofar as that is possible in this 
digital age. And we too should 
practice what we preach, being 
mindful of our own device use. 
After all, without digital devices, 
how could younger readers 
Google to find out who Jackson 
Browne was, or maybe even read 
this article?

The rewards of having access 
to the world’s resources at the 
touch of a button outweigh the 
symptoms that accompany digital 
device use, but with a change in 
the times comes the need for prac-
titioners to keep pace with chang-
ing patient needs in this brave new 
world of bytes and blue light. ■

Dr. Kollbaum is Associate Dean 
for Research, and Director of the 
Borish Center for Ophthalmic 
Research at the Indiana University 
School of Optometry. His areas of 
research interest encompass con-
tact lens optics, contact lens fitting 
and design, presbyopia, kerato-
conus, refractive surgery optics, 
corneal topography, and predictive 
modeling. Dr. Kollbaum worked 
in a private multidisciplinary prac-

tice prior to returning to IU where 
he now teaches and performs 
research in the areas of contact 
lenses and optics.  

Dr. Meyer received her doctor-
ate in optometry in 2012 from 
Indiana University where she com-
pleted a primary care residency. 
In 2013, she joined Dr. Kollbaum 
and the rest of the Clinical Opti-
cal Research Lab. Dr. Meyer holds 
membership to the AOA, the 
Indiana Optometric Association 
and her local Stonebelt Optomet-
ric Society. Her areas of research 
interests include contact lens fit-
ting and design, patient education 
and compliance, presbyopia and 
keraoconus.
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DAILIES TOTAL1® 
CONTACT LENSES

Do You Have 
Silent Sufferers 
in Your Practice? 
Be a Problem Solver and a Problem 

Preventer for Your Patients

From the moment DAILIES TOTAL1® 

contact lenses fi rst became available, 

eye care professionals (ECPs) have 

been relying on them for patients who 

experience end-of-day discomfort with 

their lenses.1,2 However, there are two 

types of patients often overlooked for 

DAILIES TOTAL1® who can especially 

benefi t from its novel material with Water 

Gradient Technology—the silent sufferer 

and the new contact lens patient.3,4

The Silent Sufferer. Every practice 

has them. The patients who either do 

not realize their symptoms are related to 

their contact lenses, or who are simply 

resigned to the (false) belief that symp-

toms such as end-of-day discomfort 

and irritation are an unavoidable part of 

lens wear. Many ECPs, however, may be 

surprised to learn just how many silent 

sufferers they have in their practices. In 

fact, a 2006 survey showed that 80% of 

patients who bought a new supply of the 

same brand of contact lenses at their 

last eye exam experienced end-of-day 

discomfort with their lenses, but only a 

small percentage (11%) mentioned this 

symptom to their ECP during the exam.5

Most patients silently struggle with 

lens discomfort.3

Identifying silent sufferers is a vital 

part of good patient management, and 
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A 2006 survey showed that 80% of patients who bought 

a new supply of the same brand of contact lenses at their 

last eye exam experienced end-of-day discomfort with their 

lenses, but only a small percentage (11%) mentioned this 

symptom to their ECP during the exam.5
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benefi ts the practice as well. Silent suf-

ferers are at risk for dropout, and each 

patient who drops out of contact lens 

use has a fi nancial impact on the prac-

tice.6 Therefore, it is critical to ask the 

right questions in order to encourage 

silent sufferers to open up about any 

problems or discomfort that they may be 

experiencing with their current lenses. 

An effective approach is to ask patients 

how they feel both when they fi rst put 

their lenses in, and just before they take 

them out. Also, ask patients if they are 

using rewetting drops to alleviate end-

of-day dryness or discomfort. Simply 

asking these questions gives ECPs the 

opportunity to be problem solvers for 

their patients and to build patient loyalty 

to their practices.

The New Contact Lens Patient. ECPs 

may look at DAILIES TOTAL1® contact 

lenses as a problem solver, and right-

fully so given the ability of DAILIES 

TOTAL1® lenses to help alleviate end-

of-day discomfort*.1,7 It may be just 

as important, however, to recommend 

DAILIES TOTAL1® to new contact lens 

wearers so as to help prevent problems 

associated with discomfort. Patients 

who leave the offi ce happy with their 

contact lenses are more likely to return 

and to refer others. And more than 

80% of DAILIES TOTAL1® contact lens 

wearers were “extremely” or “very likely” 

to recommend these lenses to friends or 

family.8

The fi rst contact lens offered to pa-

tients should be the lens they will love. 

Treat this as an opportunity to be proac-

tive with all patients by making a strong 

recommendation for DAILIES TOTAL1® 

contact lenses.

*Percentage of wearers agreeing with the state-

ment “With these lenses I sometimes forget I have 

them on”. 
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Y
ou don’t have to look to 
“a galaxy far, far away” 
to find optometrists man-
ning the battle stations with 

lasers. Due to recent optometric 
scope expansions in Louisiana 
and Kentucky, added to the prior-
existing scope-of-practice law 
in Oklahoma, clinicians using 
neodymium:yttrium-aluminum-
garnet (Nd:YAG) lasers (1064 
nanometers) to treat anatomically 
narrow angles can be found right 
here in the Milky Way. 

For new graduates, recently 
trained optometric residents and 
seasoned clinicians alike, the 
opportunity to treat anatomically 
narrow angles or angle closure 
using Nd:YAG lasers is growing. 
This article provides a step-by-step 
account of how to perform this 
procedure when the laws in your 
state permit.

The Four Angle Closures
The first step in disease manage-
ment is a proper diagnosis. Taking 
careful steps at the beginning to 
fully understand the disease etiol-

ogy and the orientation of the 
structures will make for a more 
predictable and positive outcome. 
Anatomically narrow angles can be 
sub-divided into four basic forms: 

1. Pupillary block
2. Plateau iris configuration
3. Phacomorphic glaucoma
4. Malignant glaucoma
The end result of each abnormal-

ity is approximately the same; a 
blocked or narrow angle impeding 
the flow of aqueous humor entering 
and exiting the anterior chamber 
and increasing the intraocular 

Breaking Down Barriers: 
Iridotomy in Optometric Practice
Progressive states allow it, and others are likely to follow. Here’s how it’s done.

By Joseph Shetler, OD, Jeff Miller, OD, and Nathan Lighthizer, OD

Essential Procedures

In this right eye, at approximately 11 o’clock the clinician aims the laser directly to 
the left of the visible vessel to assure the laser doesn’t cause bleeding. 

To see a narrated video of this 
procedure from Dr. Lighthizer, visit 
www.reviewofoptometry.com.
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pressure (IOP) by varying and, 
often, significant amounts. The 
appropriate diagnosis is a critical 
element to appropriate treatment.

Pupillary Block
The most common form of angle 
closure, and the type most com-
monly associated with positive 
outcomes, is attributed to pupillary 
block.1 A pupillary block occurs 
when the pupil border comes in 
contact with the lens and shuts 
down the flow of the aqueous 
humor into the anterior chamber. 
The resultant iris bombé often 
forms, closing the angle and elevat-
ing the IOP. The application of a 
laser peripheral iridotomy (laser 
PI) is an immediate need in these 
cases and a successful procedure 
will typically lower the pressure 
within minutes after the procedure.  
The fellow eye should be carefully 
evaluated in this case as its angle 
formation may be similar. The 
opacification of the lens and ana-
tomical structure, however, may be 
quite asymmetrical, placing one eye 
in jeopardy of a closed angle and 
not the fellow eye.

In many cases, the laser periph-
eral iridotomy (PI) is performed as 
a preventative procedure to prevent 
an acute closed angle.2 The old 
adage “an ounce of prevention is 
worth a pound of cure” is certainly 
true for this condition. If the stan-
dard Van Herrick angle estimation 
indicates a narrow angle, it is pru-
dent to perform gonioscopy to visu-
alize the angle and make a clinical 
judgment regarding the necessity 
of a PI. Anterior segment imaging 
is also particularly helpful in mak-
ing a determination regarding the 
necessity of a preventative PI. Typi-
cally an angle less than 10 degrees 
is judged to be narrow and an 
indication to proceed with a PI. An 
angle less than 10 degrees as deter-

mined by anterior segment imaging 
typically corresponds to an angle 
in which the posterior pigmented 
trabecular meshwork cannot be 
observed by standard gonioscopy 
techniques. This gonioscopic view 
in which the posterior trabecular 
meshwork is not visible should be 
present in at least two quadrants 
before elevating the case to high 
closure risk and indicating the need 
for preventative PI.3 Another way 
of stating this is that if you can see 
the entire trabecular meshwork in 
three to four quadrants, then a laser 
PI is likely not indicated.

Plateau Iris Configuration
Another, much less common, angle 
closure occurs when the insertion of 
the iris root is displaced anteriorly. 
This is called plateau iris configura-
tion. Due to the location of the iris 

root, a fold is created in the angle 
and bunched tissue places the angle 
at risk for closure. In previously 
undiagnosed cases, the patient may 
present with alarmingly elevated 
IOP (in the range of 40mm to 
60mm) due to closed angles. A 
laser PI is usually performed within 
one to three days of closure onset, 
depending on the severity of the 
case and its initial response to 
medical management. Topical beta-
blockers in one dose and brimoni-
dine in one dose accompanied by 
topical steroids may be used as ini-
tial medical management. Carbonic 
anhydrase inhibitors are indicated 
if an IOP decrease is urgent. Pilo-
carpine should be used only in cases 
of phakic pupillary block or angle 
crowding.5

It is prudent to treat the other 
eye prophylactically, assuming the 

Above, the clinician prepares to fire 
the first shot. Before beginning the 
procedure, we put Alphagan (brimonidine 
tartrate, Allergan) and pilocarpine in the 
eye. At left, after two shots, the impact 
of the laser is clearly visible as is much 
of the fluid rushing through the hole into 
the anterior chamber and helping to open 
up the patient’s angle.

Essential Procedures
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patient responds well to the initial 
PI. If angle closure continues to be 
present after a patent PI the practi-
tioner must have an elevated con-
cern about plateau iris syndrome as 
opposed to plateau iris configura-
tion. A PI will typically cure angle 
closure attacks in plateau iris con-
figuration. In plateau iris syndrome, 
the peripheral iris bunches up in 
the angle and obstructs outflow 
without evidence of pupillary block. 
Often the diagnosis of plateau iris 
syndrome cannot be made until 
after evaluating the benefit of a PI. 
When treating suspected plateau iris 
configuration patients, be mindful 

that if the angle remains obstructed 
or recloses, the diagnosis of plateau 
iris syndrome must be carefully 
considered. Continued angle closure 
episodes even after a patent PI is a 
strong indication of plateau iris syn-
drome and a laser iridoplasty is the 
next clinical step to break the attack 
and prevent subsequent ones. 

Phacomorphic Glaucoma
A rare form of angle narrowing or 
closure that occurs when the lens 
continues to pathologically enlarge 
and pushes the iris forward, nar-
rowing the angle, is called phaco-
morphic glaucoma. A PI remains a 
strong component of early manage-
ment but ultimately cataract surgery 
will be required.6

Malignant Glaucoma
An extremely rare malady, malig-
nant glaucoma, occurs when a 
misdirection of the flow of aqueous 
actually rotates in a cyclic pattern 
and pushes the vitreous forward, 
narrowing the angle. Typically this 
occurs after intraocular surgery in 
eyes with small anterior segments.7

Diagnosis
Good gonioscopy skills are neces-
sary to visualize and appropriately 
evaluate the angle. Evaluate all 360 
degrees of the angle. If the posterior 
trabecular meshwork is the most 

posterior structure visible, the angle 
can be assumed to be between 
10 degrees and 20 degrees and is 
described as narrow—putting the 
patient at risk for angle closure. 
Clinical judgment and correla-
tion with other symptoms and risk 
factors will be critical to advising 
these patients on the necessity of a 
PI. If only the anterior portion of 
the trabecular meshwork is visible, 
the angle is typically 10 degrees or 
smaller and the risk of closure is 
probable.8 This is the time to make 
recommendations to proceed with 
the PI. It is also relevant to evaluate 
pigment in the trabecular meshwork 
and check for neovascularization 
in the angle, as well as the presence 
of anterior synechiae. Prolonged, 
recurrent or subacute closed angle 
attacks that have occurred previ-
ously may be evident by residual 
peripheral anterior synechiae.

Thoroughly evaluate for contra-
indications before proceeding with 
PI treatment. Carefully consider 
corneal opacifications and abra-
sions. Ocular lasers typically cause 
intraocular inflammation, so be 
certain the eye is free from inflam-
matory disorders. The patient must 
be physically able to hold a steady 
fixation throughout the procedure. 
Although the patient cannot be 
dilated the day of the procedure, 
it is vital to assess the macula and 
retina prior to proceeding.

A risk-vs.-benefit dilemma is 
created when a narrow angle is 
identified in the initial slit lamp 
examination. Assessing the macula 
and retina is critical in most cases 
prior to proceeding with the proce-
dure, but the question must arise: 
what if the dilation procedure 
creates the angle occlusion? If the 
patient presents with a closed angle, 
the standard of care and risk-vs.-
benefit protocol would be to man-
age the most obvious and visually 
destructive condition, the closed 

More than two shots will be required, as 
a hole that is too small will heal easily 
and reclose the angle. The hole should be 
approximately 500µm, or about a 0.5mm.

Procedural Checklist 
❏ Gonioscopy to visualize the angle 
anatomy in all quadrants.

❏ Consent form and review of risks vs. 
benefits.

❏ Instill pilocarpine and Alphagan (brimo-
nidine tartrate, Allergan) to eye(s) under-
going the procedure 20 minutes prior.

❏ Instill proparacaine.

❏ Be sure both patient and clinician are 
in a comfortable position.

❏ Under moderate magnification (16x to 
25x), identify target crypt.

❏ Set power (2.0mJ to 5.0mJ), set pulse 
1-2, no offset.

❏ Place iridotomy lens, aligning the mag-
nification insert with target.

❏ Focus visual beams on selected iris 
crypt target.

❏ Fire with thumb or finger trigger.

❏ Continue at same location until plume 
is visualized.

❏ Widen peripheral area to 0.5mm to 
1mm.

❏ Remove center strands.

❏ Remove iridotomy lens.

❏ Record total energy, shots fired, out-
come of procedure and patient condition.

❏ Instill one drop Alphagan in treated eye 
immediately after the procedure.

❏ Check IOP 30 minutes post-op.

❏ Prescribe topical steroid for BID-QID 
use for one week.

Essential Procedures
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angle. If the cornea is too cloudy 
to focus the laser beam, medical 
steps would need to be taken to 
reduce corneal edema. In severe 
cases, proceeding through a hazed 
cornea may be in the patient’s best 
interest if medical management will 
not quickly decrease the pressure 
and edema. When addressing pro-
phylactic concerns, dilate one eye 
at a time under carefully monitored 
conditions to assess the retina’s 
and macula’s condition prior to 
proceeding with the PI procedure. 
Monitor the patient carefully using 
only a minimal dilating agent, such 
as phenylephrine, and be certain a 
immediate danger has passed before 
scheduling the laser procedure. 

Inform the patient that non-per-
foration or re-closure of the open-
ing with time is a possibility. IOP 
spikes and inflammation are com-
mon and will be medically managed 
during the post-op period. Approxi-
mately 10% of patients undergoing 
the procedure will experience post-
op pressure spikes.9 Also, inform 
the patient that, although unlikely, 
other risks include hyphema, syn-
echiae, peaked pupil, floaters, mon-
ocular diplopia, retinal detachment 
and permanent vision loss.

After education and a signed con-
sent form, pilocarpine is instilled 
prior to the procedure in an effort 
to constrict and tighten the iris for 
easy penetration. Typically, Alpha-
gan or iopidine is instilled to retard 
pressure spikes. The decision to do 
both eyes at the same encounter is 
a personal one and calls for careful 
judgment. In many cases, it is in the 
patient’s best interest to do both 
eyes at the same setting. Barring any 
complications, this is more efficient 
both in terms of time and monetary 
expense. The patient’s health and 
visual welfare is always foremost 
and it is often prudent to do one 
eye and gauge the results in terms of 
complications, energy required and 

desired outcome before proceeding 
to the second eye.

Procedure Steps
After proparacaine is instilled in 
both eyes, both the patient and 
clinician should be seated, and 
adjustments should be made for 
comfort and decreased movement. 
Historically, the PI location is 
typically at 11 o’clock or 1 o’clock 
and should be tucked successfully 
under the upper lid. Although the 
PI location is still based primarily 
on personal preference and expe-
rience, an increasing amount of 
surgeons are placing the opening on 
the temporal meridian in an effort 
to reduce visual side effects such as 
dysphotopsia.10 It is best to identify 
a crypt or thinner area of the iris as 
the target. 

Place the iridotomy lens on the 
anesthetized eye, cushioned with 
Celluvisc (carboxymethylcellulose 
sodium, Allergan) or a similar 
agent. Location of the 10mm 66D 
magnification insert section of the 
iridotomy lens is critical and should 
be aligned with the targeted area of 
the iris. After selecting the target, 
the optometrist’s goal is to create 
an opening approximately 0.5mm 
to 1mm in diameter in a peripheral 
location that will not create a visual 
disturbance. The optometrist will 
observe a plume when penetration 
of the iris has occurred. The fluid 
behind the iris will rush forward 
through the opening, looking a bit 
like a cloud. Although this indicates 

penetration and can be dramatic, 
it is not the desired endpoint. Sev-
eral additional shots will usually 
be necessary to widen the opening 
and prevent reclosure. The actual 
endpoint will come with experience 
and clinical judgment. The impor-
tant aspect is to visualize the initial 
plume. The edges should be wid-
ened to 0.5mm to 1mm in diameter. 
Removing central strands will also 
prevent collection of debris in the 
center of the opening that may 
serve to eventually clog the created 
opening.

The YAG laser has a 95% pen-
etration rate, making it the laser of 
choice. The spot size and duration are 
fixed. The energy necessary will vary 
tremendously based on iris thickness 
and pigmentation. Lighter, thinner 
irises are easier to penetrate. The 
numerical millijoules (mJ) value is 
typically between 2.0mJ and 5.0mJ. 
No focus offset is needed. Commonly 
the pulse is set on two. This means 
that with each fire of the trigger, two 
bursts of energy are delivered in rapid 
sequence. The power of each pulse of 
energy delivered is equivalent to the 
prescribed power set in millijoules. 
If 2.0mJ are set the laser will deliver 
2.0mJ per pulse for a total energy 
power of 4.0mJ with the pulse coun-
ter set at two. The upper limit of total 
energy per eye applied in one set-
ting is typically 150mJ, but can vary 
tremendously depending on clinical 
judgment and the energy necessary to 
create a patent opening. 

The rule of thumb is to use the 

Here, the clinician 
fires several more 
shots, allowing 
more pigment to 
come through the 
hole, equalizing the 
pressure between the 
posterior chamber and 
the anterior chamber.

Essential Procedures
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lowest energy and least number of 
shots to get the job done.

During the Procedure
There are a few caveats to be aware 
of that will make the experience 
more pleasant for both the doctor 
and the patient. A small amount of 
bleeding is quite common when a 
blood vessel is inadvertently struck 
by the laser. The blood will cascade 
momentarily, like a red waterfall, 
but with slight pressure applied to 
the eye with the iridotomy lens, 
the bleeding will typical cease and 
the procedure can be continued. 
On some occasions the doctor may 
have to pause momentarily to allow 
the field to clear. 

The field can also be clouded 
by pigmentation, but this should 
not be confused with the plume 
described earlier. Although 150mJ 
of energy is considered the upper 
level, in a quiet eye nearing comple-
tion, it is often more prudent to 
finish the procedure with a few 
additional shots rather than have 
the patient return. Total energy 
in the eye should always try to be 
minimized as that reduces potential 
complications. Clinical experience 
has shown energy levels between 
15mJ and 200mJ to be optimal for 
most laser PIs, with lighter colored 
blue eyes often having thinner irides 

and requiring much less energy. 
Always try to eliminate strands 

of tissue crisscrossing the opening, 
as this will often clog the opening 
with time and decrease the effective-
ness. Patients will often feel slight 
pain if the per-shot energy level is 
higher than their tolerance thresh-
old. Patients should be instructed to 
report pain or uncomfortable sensa-
tions during the procedure so that 
the energy can be decreased accord-
ingly in small increments.

Postoperative Care
After successfully creating a patent 
opening, one drop of Alphagan or 
iopidine should be instilled post-
operatively. The patient should 
remain in the clinic for approxi-
mately 30 minutes to evaluate for 
postoperative pressure spikes. If the 
pressure is rising, instill more pres-
sure reducing medication and keep 
the patient in the office until the 
pressure is under control. Upon dis-
missal the patient should be placed 
on prednisolone acetate four times 
daily for one week followed by a 
rapid taper to decrease the inflam-
matory response. Alphagan is typi-
cally not needed after the first hour, 
but if the pressure is still of concern 
Alphagan can be used twice a day 
until the return visit one week later. 
In cases when Alphagan is contra-
indicated, consider timolol or oral 
acetazolamide.

May the Force 
Be With Your Patients
As with any procedure, educa-
tion can help alleviate the patient’s 
concerns. Educate the patient of 
the possible common side effects, 
such as IOP elevations and inflam-
mation, and how these will be 
addressed. Also, review the rare 
complications, such as retinal 
detachment, and the signs and 
symptoms to watch for. After 

reviewing any concerns the patient 
may have and addressing those, 
evaluation at the one-week visit 
should include visual acuities, IOPs, 
slit lamp evaluation, gonioscopy 
and retinal inspection. Anterior seg-
ment imaging and quantifying the 
angle will also assist in determining 
the overall benefit of the procedure. 
If no complications are identified at 
the one-week follow-up, the patient 
can then be returned back to pri-
mary eye care. 

Recognizing patients who would 
benefit from this procedure, provid-
ing quality education and prevent-
ing permanent sight loss is a win/
win in any galaxy. ■

Dr. Miller is a professor of 
optometry at the NSU Oklahoma 
College of Optometry where he 
oversees the glaucoma clinics and 
course.

Dr. Shetler is an assistant profes-
sor and chief of the university clinic 
facilities at the Oklahoma College 
of Optometry.  

Dr. Lighthizer is the 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. 
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In the end, this patient’s angles went from 
only being able to see the anterior trabecular 
meshwork in two quadrants to being able to 
see scleral spur in all four quadrants, thanks 
to the procedure. 
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C
linicians can think of 
the art and science of 
refraction on two levels: 
Simplistically, we are 

measuring the state of an eye’s 
focus and binocularity in order 
to attain best possible vision for 
our patients. But more than that, 
we are also directly and indi-
rectly evaluating the quality of 
the ocular media, including cor-
nea, aqueous humor, crystalline 
lens and vitreous humor. Even 
the condition of the retina can 
influence refractive results; for 
example, if there is edema or eleva-
tion from other causes. This article 
explores diagnosing and prescribing 
at the interface of refractive find-
ings and ocular health by looking 
at some tough refractive cases com-
monly encountered in practice.

Prescribing Prism 
As optometrists, we all know that 
refraction and binocular function 
are intimately related, and pre-
scribing for patients who have a 

deviation of the visual axes is both 
challenging and rewarding. These 
patients present with a variety of 
asthenopic and diplopic symptoms. 
Extensive use of digital devices and 
sedentary occupations certainly 
haven’t helped. Given that patients 
cannot always regulate their visual 
tasks and device use— productivity 
demands and available technologies 
may limit patient comfort, in terms 
of ergonomics and duration of use—
prescribing prism can have a huge 
impact on a patient’s well-being. 

At the primary care level, 
clinicians must first rule out 
pathological processes prior to 
incorporating prismatic cor-
rection into the spectacle Rx. 
Although patients often expect 
the primary care eye doctor 
to provide treatment upon the 
initial visit, the possibility of 
pathologic origin requires a team 
approach. The most important 
step is to ensure that phorias and 
tropias are not due to pathol-
ogy of the eye muscles or cranial 
nerves. This may involve consult-

ing with the patient’s pediatrician, 
pediatric ophthalmologist, neurolo-
gist or neuro-ophthalmologist and 
blood testing and neuroimaging. 
Any new-onset binocular deviation 
that is noncomitant (i.e., variable 
according to gaze position) merits 
medical investigation. These con-
sultations, along with a complete 
review of systems and an exam 
by the primary care OD, can help 
uncover potential systemic causes 
for extraocular muscle dysfunction.

Spectacle Dispensing: 
How Do You Solve These 

Tough Refraction 
Challenges?

Patients who wear rigid gas permeables, are diagnosed with diabetes or are in need of 
prism can be some of the most difficult to fit with spectacles. These tips can help you 
succeed with hard-to-refract cases. By William B. Potter, OD                

Refraction 

Fig. 1. Halberg clips are a great aid for measuring 
and demonstrating proposed refractive changes.
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There are many methods for 
measuring phorias and tropias, with 
von Graefe prisms and prism-bar 
neutralization being among the most 
common in our practice. Maddox 
Rod testing is helpful in quickly 
identifying a deviation as comitant 
vs. noncomitant, and prism can be 
incorporated to aid in quantitative 
measurement. 

However, the method of measure-
ment is not as critical as trial-fram-
ing the result. Practitioners can use 
Halberg clips to attach the proposed 
prism to the patient’s own spectacle 
frame (Figure 1). It may be helpful 
to ask the patient to read at near 
or to view a distance target, based 
on the nature of symptoms, for an 
appropriate period of time. While 
positive results of prismatic correc-
tion may be apparent immediately, 
allowing patients a little time with 
the trial Rx in place can be even 
more revealing. Using Halberg clips 
in-office may solve the issue for a 
limited timeframe, but if symptoms 
are variable or if they develop over 
several hours, Fresnel prism might 
be the better choice. Address the 
chief complaint at the specific work-
ing distance with prismatic trial.

Fusional reserves are also help-
ful in ascertaining the right degree 

of prism. For 
example, a 
patient who is 
symptomatic for 
near tasks may 
have unremark-
able phorias, yet 
becomes diplopic 
when challenged 
by a minimal 
amount of base-
out prism. If the 
eyes are unable to 
converge enough 
to overcome this 
base-out chal-
lenge, and the 

patient is symptomatic, a prescrip-
tion of base-in prism for reading 
may be an effective and efficient 
remedy. Again, trial framing the 
prismatic Rx with a small amount 
of prism is helpful. Allow time for 
adaptation in the office, and present 
a near task similar to the one that 
generates the reading complaint. 
Having the patient test with a per-
sonal device such as a cell phone or 
tablet can be beneficial.

The degree and direction of 
visual axis deviation can help the 
primary care optometrist determine 
if prism is appropriate. We usually 
prescribe prism equal to one third 
to half of the binocular deviation. 
If the deviation is large, especially 
greater than 10 prism diopters, the 
prism can make the lenses unsightly 
with difficult adaptation. For 
example, a patient presenting with 
an 8 prism diopter exophoria may 
do well with an initial Rx of 1.5 
prism diopters base-in for each eye. 
A larger prescription, in this case, 
may neutralize the deviation but 
present adaptation difficulties. A 20 
diopter exodeviation would call for 
an unwearable amount of prism, if 
it had not been worn previously.

Patients who are unsuccessful 
trialing this prism should consult 

with a vision therapy specialist or 
eye muscle surgeon. Patients with 
binocular dysfunction may have 
difficulty with the most accurately 
prescribed prism, or find that the 
lenses are unacceptably thick or asy-
metrical in appearance. The key for 
the primary care optometrist is real-
izing when specialty care is needed. 
The true art of prescribing prism is 
shaping patient expectations, with 
a clear explanation of the diagnosis, 
treatment and expected outcomes. 
As with any other therapeutic pro-
cedure, the patient’s input is para-
mount in making the decision.

Other challenges the primary 
care optometrist might face include 
oblique prism and patients who have 
had multiple extraocular muscle 
surgeries without total success. 
The oblique prism tends to have 
variable results that may be best 
undertaken by a specialist. Binocu-
lar vision optometrists or pediatric 
ophthalmologists have experience 
prescribing prism of this nature. It 
is best to establish these experts in 
advance of the consultation. The 
multiple-surgery patient has a special 
set of needs, including muscle scar-
ring and very poor fusional abilities. 
Clinicians may struggle with patients 
who do not appreciate induced 
diplopia on testing, as imbedded 
suppression would tend to indicate 
specialty care. A team approach of 
vision therapy—and possibly repeat 
surgery—is often indicated, in addi-
tion to a prismatic Rx. 

Case Example
A 91-year-old pseudophakic white 
male with medication-controlled 
hypertension and diabetes presented 
with a four-year history of intermit-
tent horizontal diplopia while driv-
ing. He carried a diagnosis of right 
sixth nerve paresis from another 
practice, when the diplopia occurred 
initially. 

Fig. 2. Fresnel prism is an economical way to demonstrate 
prism without permanently fabricating it into the patient’s 
lenses.

Refraction 

085_ro0516_f6.indd   86085_ro0516_f6.indd   86 5/2/16   2:15 PM5/2/16   2:15 PM



RO0516_Paragon.indd   1 4/22/16   12:30 PM



REVIEW OF OPTOMETRY  MAY 15, 201688

Neurologic work-up was negative 
for occult pathology. von Graefe 
testing revealed 8 prism diop-
ters of esophoria at distance and 
orthophoria at near. Maddox Rod 
testing showed an eso deviation 
that increased on right gaze and 
decreased on left, confirming the 
original diagnosis. 

Surgery and vision therapy were 
not practical options; thus, pris-
matic correction became a plausible 
choice. Patients tend to accept an 
initial prismatic correction equal to 
approximately half of the deviation 
measured. In this case, a trial of 2 
diopters base-out in each eye pro-
duced a disorienting sensation that 
did not improve with office trial. 
The prism was reduced to 1 diopter 
base-out in each eye, resulting in 
better acceptance of the prescrip-
tion and significant improvement of 
symptoms. 

The patient had recently pur-
chased new spectacles, creating a 
great opportunity to use Fresnel 
prisms (Figure 2). As a temporary 
plastic applique, we could test the 
efficacy of prism prior to having the 
spectacles remade. With the Fresnel 
prism in place, the patient’s accep-
tance at follow-up was fine, and he 
reported significant reduction of 
diplopic symptoms while driving. 
We issued a new spectacle Rx incor-
porating the prism. While Fresnel 
prisms are great for trial and demon-
stration, the polymer applique and 
adding surfaces through which the 
patient sees can reduce objective and 
subjective acuity.

Prescribing Spectacles for the 
Rigid Gas Permeable Wearer
Patients who wear rigid gas perme-
ables (RGP) and want spectacles 
represent one of our most chal-
lenging refraction scenarios. Even 
the perfectly-fit RGP can alter the 
corneal shape, thus altering refrac-
tive error. Simplistically, the spheri-
cal base curve of the RGP cannot 
match the complexity of the aspheric 
cornea, and compression of the cor-
neal epithelium is inevitable. In the 
days after the lens is removed, the 
effect of this compression gradually 
reduces, creating a variable refrac-
tive error. Add in any issues with 
corneal edema and inflammation, 
and the refraction becomes a mov-
ing target. At least one line of reduc-
tion in best-corrected acuity is not 
unusual.1

In my practice we measure the 
spectacle prescription about 20 
minutes after the RGP is removed, 
which may be done in concert with 
routine pupillary dilation. While this 
does not account for all variability 
produced when a lens is removed, 
it accommodates the patient’s need 
when removing lenses. That is, the 
patient wants to wear the spectacles 
in real time—upon removing the 
lenses. The precorneal tear film has 
somewhat stabilized during the 20 
minute wait, and any wetting solu-
tion and mucin has blinked away. 
Often, prior generations of clinicians 
asked patients to remove lenses three 
days before the exam to allow the 
cornea to return to its “normal” 
shape. However, patients want to 

wear spectacles immediately, not 
three days after removing the lenses.

The key when prescribing spec-
tacles for the RGP patient is to con-
sider the sphere and cylinder powers 
and axes of the prior Rx. A simple 
prescription of the current subjective 
refraction is a formula for a spec-
tacle remake. A diopter change in 
subjective refraction might result in 
an Rx of half that amount. Similarly, 
cylindrical adjustments should be 
a fraction of the change measured. 
RGP patient counseling on the vari-
ability of spectacle vision is another 
key to success and should be empha-
sized at each visit.

Case Example
A 60-year-old white female has a 
long history of contact lens wear, 
having switched from PMMA lenses 
to RGPs when they became avail-
able in the ’80s. She corrects to 
20/20 in each eye with her contact 
lenses. Her chief complaint is that 
she cannot see well with last year’s 
spectacles. The lenses themselves fit 
in a superior, lid-controlled fashion, 
with base curves 0.75 diopter flatter 
than the flat central keratometric 
reading. The patient’s prior eye care 
practitioner performed spectacle 
refraction after the lenses were 
removed for a three-day period. 
Her habitual spectacles were -3.75-
1.00x180, 20/40 OD and -4.00-
1.25x180, 20/30 OS.

Our spectacle refraction, per-
formed 20 minutes after lens 
removal, produced OD -3.00-
1.00x180, 20/30 OD and -3.50-
0.75x180, 20/25 OS. The reduced 
minus seems to be associated with 
the timing of the refraction on last 
year’s exam. Contact lenses fitted 
“flat” centrally tend to have an 
orthokeratologic effect that begins 
to unwind itself during the three 
days that the prior doctor had indi-
cated for a rest from the lenses. The 

Practice Pearls
• Obtain a detailed history of symptoms and systemic and ocular health.
• Identify and quantify the binocular defect, including possible paresis.
• Trial frame prism, split binocularly, amount totaling one third to half of the measured 

defect.
• Use Fresnel prism to trial with current glasses for one to two weeks, then follow up.
• Finalize new Rx.

Refraction 
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cornea begins to return to its more 
natural, steeper shape, thus affecting 
the spectacle refraction. 

Figure 3 shows the patient’s cor-
neal topography immediately post-
removal of the contact lenses. At a 
glance, the graphics would seem to 
indicate keratoconus, with inferior 
steepening and irregularity of the 

cornea. However, the statistical 
indices reveal no suspicion of kera-
toconus, and the molded corneal 
shape corresponds to the high-riding 
contact lens position.

Prescribing Spectacles 
for the Diabetic Patient
Patients with diabetes often present 
challenges when prescribing spec-
tacles as well. Elevated blood sugar 
can produce changes in the crystal-
line lens, altering clarity, refractive 
index and curvature. Blur from 
diabetic pathology itself can be a 
confounding factor. Visual variabil-
ity can be due to optic neuropathy, 
which can be frank or subtle, and 
may not be apparent on clinical 
exam. Patients with diabetes may 
also be susceptible to dry eye syn-
drome, causing further difficulty 
with visual acuity and function.2,3 
Diabetic retinopathy—with its hem-
orrhages, microaneurisms and neo-

vascularization—tends to have little 
influence on refractive results unless 
there is significant macular edema, 
which can cause a hyperopic shift 
due to its shortening of axial length.

There is much debate regarding 
refractive change in these patients. Is 
there a myopic shift, or hyperopic? 
Literature evidence is sparse, though 
discussion with colleagues and some 
texts suggest a consensus for myo-
pic shift.4 The classic Borish text, 
Clinical Refraction, refers to osmotic 
dehydration of the crystalline lens 
as a cause for these changes.5 There 
is also the possibility of a tempo-
rary hyperopic shift as control is 
attained.6 Researchers who evalu-
ated risk factors and the direction of 
refractive change in diabetic patients 
found that, over time, type 1 diabet-
ics were likely to be more myopic 
than those with type 2 diabetes.7 
However, a longer duration of type 
1, and the presence of proliferative 

Fig. 3. Post-removal corneal topography shows distortion and some inferior corneal steepening that could be misinterpreted as 
keratoconus. The eccentricity value does not support a keratoconus diagnosis.

Practice Pearls
• Don’t refract immediately upon lens 

removal. Allow time for the tear film 
to re-establish.

• Check corneal topography for unusual 
distortion, as a refit may be indicated.

• Shape RGP patient expectations on 
variability and lower visual acuity with 
spectacles.

• Prescribe half to two thirds of the 
refractive change to compensate for 
variability and aid in adaptation, while 
assuring that the patient’s driving 
needs are met.

Refraction 
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retinopathy, indicated more strongly 
for hyperopic shifts.7 Acutely, refrac-
tive shifts tend to be in the myopic 
direction, although hyperopic shifts 
can occur during aggressive attempts 
at controlling blood sugar.7

Our practice has experienced a 
number of large hyperopic shifts on 
initial presentation, with some sup-
port in the literature.8 As the natural 
history of the patient’s blood glucose 
control is usually not specific, many 
may have been seen when their 
control was improving. Again, the 
poorly understood pathophysiology 
of the diabetic refractive shift leaves 
these events subject to speculation.

The typical diabetes patient with 
refractive changes will present with 
a chief complaint of a profound 
visual change in each eye. The sud-
den onset and the relatively extreme 
dioptric change can help differentiate 
diabetic involvement from physi-
ologic changes that naturally occur 
in myopes and hyperopes. A cursory 
refraction will typically reveal two or 
more diopters of variability in sphere 
power compared with the patient’s 
habitual Rx. In our experience in 
a large OD/MD practice, patients 
whose fasting blood sugars regularly 
touch the 200 range are prime candi-
dates for sudden refractive shift.  

The challenge is meeting the 
patient’s visual needs following 
initial diabetic treatment. Stability 
may take six weeks to attain, and 
patients may have driving or reading 
needs.5 We prescribe a “temporary” 
installation of lenses. Patient educa-
tion is key to ensure they understand 
the Rx will change, and family 
practitioners usually help reinforce 
the notion of variable vision. Keep 
the features of the temporary lens 
simple, usually without progressive, 
tint or antireflection features. In 
many cases, a pre-fabricated, OTC 
spectacle can be specified as a tem-
porary Rx. Schedule a follow up in 
six weeks to check for the resolution 
of visual findings. Patients occasion-
ally return and indicate that vision 
has long since returned to the base-
line. In the meantime, we feel that 
our strongest obligation is to provide 
for the patient’s visual needs to drive 
safely, both in terms of comfort level 
and being able to pass a state motor 
vehicle department vision exam. 

Case Example
A 48-year-old white male first-time 
patient presented with the unusual 
complaint that he “could suddenly 
read without his reading glasses, 
and street signs were blurry.” The 
patient reports hydrochlorothiazide 
for systemic hypertension as his only 
medication. He had a significant 
history of type 2 diabetes mellitus in 
the family. His uncorrected acuity 
was 20/80 OD and 20/80 OS, with 
manifest refraction of -2.00 sphere 
in each eye, to 20/20. Unaided near 
acuity was 20/20 in each eye, and 
was not helped by his habitual read-
ing Rx of +1.75 spheres in each eye.  

During the examination, we con-
tacted the patient’s prior eye care 
provider, who revealed that last 
year’s examination showed a plano 
sphere Rx in each eye for distance, 
with a +1.75 add for reading, and 

a normal dilated examination with 
no cataract or other health issues. 
Similarly, our current exam was 
essentially normal and revealed no 
cataract and no diabetic retinopathy 
or optic neuropathy.

Clearly, a sudden two diopter 
refractive shift is cause for concern. 
While incipient nuclear sclerosis 
cataracts can cause significant myo-
pic changes, this patient’s crystalline 
lenses were perfectly clear. We sent 
the patient off to his primary care 
physician (PCP), requesting that 
she rule out diabetes mellitus. The 
patient’s laboratory testing revealed 
a fasting blood sugar of 210 and a 
hemoglobin A1C of 9.7. His PCP 
initiated diabetic therapy in the 
form of dietary education, exercise 
regimen and oral Metformin. The 
patient’s laboratory values returned 
to the more acceptable fasting blood 
sugar of 110, with A1C of 6.9, in 
the ensuing six-week period. 

This patient was well-served by 
temporary use of OTC readers, rec-
ommended at +1.75. As there was 
no cataract formation or retinal 
pathology, vision returned to base-
line after six weeks of treatment. ■ 

Dr. Potter is chief of optometry 
and contact lens services at Millen-
nium Eye Care in West Freehold, 
NJ, a multi-subspecialty optometry/
ophthalmology practice. 
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Refraction 

Practice Pearls 
• Be alert to sudden refractive shifts of 

1.0D or more as a possible indicator of 
incipient or uncontrolled diabetes

• Refer the patient to their PCP for a 
physical examination and labs to rule 
out diabetes mellitus.

• Initiate patient education on the vari-
ability of Rx and the possible six to 
eight week course to resolution.

• Prescribe a simple, temporary spec-
tacle Rx, and alert the optician it is a 
courtesy Rx.

• Finalize the spectacle Rx when fasting 
blood sugar is well below 200 and A1C 
is below 8.0.

085_ro0516_f6.indd   92085_ro0516_f6.indd   92 5/2/16   2:14 PM5/2/16   2:14 PM



An Ogi Eyewear Brand   •    www.seraphineyewear.com   •   1.888.560.1060

The Covington

RO0516_OGI Eyewear.indd   1 4/15/16   10:12 AM



REVIEW OF OPTOMETRY  MAY 15, 201694

2 CE 
Credits

(COPE approval pending)

A Stepwise Approach to
Evaluating Diplopia and Other
Ocular Motility Abnormalities

Release Date: May 2016
Expiration Date: May 1, 2019
Goal Statement: Issues of ocular motility or diplopia can be symp-
toms of a broad range of neuro-ophthalmic conditions. To narrow 
down the suspects, optometrists should follow a particular process 
of elimination based on the patient’s symptoms as well as brain 
scanning technology. This article provides a detailed overview of that 
process and defines conditions optometrists may encounter.

Faculty/Editorial Board: Kelly A. Malloy, OD, Erin M. Draper, OD, 
Ashley K. Maglione, OD, and Kelsey L. Moody, OD 
Credit Statement: COPE approval for 2 hours of CE credit is pending 
for this course. Check with your local state licensing board to see if this 
counts toward your CE requirement for relicensure.
Joint-Sponsorship Statement: This continuing education course is 
joint-sponsored by the Pennsylvania College of Optometry.
Disclosure Statement: The authors have no relationships to disclose.

W
hen patients present 
with ocular misalign-
ment or diplopia, the 
number of possible 

etiologies can be overwhelming. 
It requires a systematic, stepwise 
approach to both examination tech-
niques and differential diagnoses 
to attain a greater level of comfort 
with these patients.

To establish this stepwise approach, 
first review some basic anatomy. This 
will help localize the problem. Once 
acheived, you can narrow in on a 
particular anatomical structure and 
evaluate for known etiologies to that 
region.

For a stepwise approach to iden-

tifying the cause of diplopia, think 
of four distinct categories. First, 
consider if the findings localize to 
the brain, including the cerebral cor-

tex and brainstem. Second, consider 
whether the findings localize to a 
specific cranial nerve (CN) or a com-
bination of nerves and if a specific 

Optometrists can carefully localize patients’ ocular misalignments by employing a 
particular order of operations. By Kelly A. Malloy, OD, Erin M. Draper, OD, Ashley K. Maglione, OD

094_ro0516_f7.indd   94094_ro0516_f7.indd   94 5/2/16   2:24 PM5/2/16   2:24 PM



OPTOMETRIC STUDY CENTER

REVIEW OF OPTOMETRY  MAY 15, 2016 95

location along the CN course can 
be pinpointed. Third, evaluate for 
features that suggest localization to 
the neuromuscular junction. Fourth, 
look for suggestions of localization 
to the orbit. Evaluating diplopia or 
ocular misalignment in this manner 
ensures all possible options for the 
clinical presentation are considered. 

A careful examination of the 
efferent visual system is necessary in 
all patients with diplopia or ocular 
misalignment. For more informa-
tion on the basics of performing the 
efferent visual system evaluation, 
refer to the February 2015 Review 
of Optometry article on that topic.1

This article provides an anatomi-
cal review of the structures key to 
ocular motility followed by four 
main sections, each dedicated to a 
specific anatomic location (brain, 
nerve, junction, orbit). Each of these 
sections discuss clinical features that 
may be present at that anatomic 
location, potential abnormalities 
that may occur there and subsequent 
work-up needed to make a diagnosis.

Anatomy Review
Recall there is cortical, or supra-
nuclear, input from several areas, 
including the frontal and parietal 
lobes of the brain. The brainstem 
plays a major role in ocular motili-
ties, housing not only CNs III, IV 
and VI nuclei and beginning seg-
ments of each corresponding CN, 
but also important anatomic regions 
that coordinate movements between 
eyes. Understand the pathway that 
each CN takes after it exits the 
brainstem on its way to the orbit 
to innervate specific extraocular 
muscles (EOMs), as these nerves 
ultimately control eye movements. 
For the EOMs to receive signals 
from their corresponding CNs, the 
neuromuscular junction (NMJ) must 
be intact and functioning properly. 

With so many components work-

ing together for normal ocular 
motility, it can be a daunting task 
to determine the location of the 
system’s breakdown. However, if 
approached in a stepwise fashion, it 
is less overwhelming. 

First, assess the patient’s ability to 
perform ductions. Do this by having 
the fellow eye occluded and looking 
only at one eye, assessing in which 
positions of gaze the eye is not able 
to achieve full range of motion. 
Next, carefully perform cover testing 
in all positions of gaze to identify 
whether the deviation is comitant or 
non-comitant, and to look for any 
classic pattern suggesting a CN palsy 
or other identifiable process. Signs 
or symptoms can help narrow your 
focus, but familiarity with neuro-
anatomy is key to diagnosis here. 

EOM Disorders Stemming 
From the Brain
When patients present with EOM 
issues, the clinician should first 
evaluate them for disorders related 
the brain, since this is where the 
efferent pathways begin. Here is a 
list of likely diagnoses and how to 
identify them.

Gaze palsy—If the patient expe-
riences an inability to look to one 
side, as well as weakness of the 
lower face and arms or legs on the 
same side, they may be suffering 
from a gaze palsy. This is a reduced 
ability of both eyes to move in the 

direction of lateral gaze.  
The frontal eye fields are regions 

located anterior to the motor areas 
in the cerebral cortex. Their function 
allows contralateral gaze. Damage 
to these fields results in contralateral 
gaze palsy, and possibly ipsilateral 
gaze preference.2,3 Because of their 
proximity to the motor cortex, these 
lesions in the frontal eye fields could 
also cause contralateral weakness.  

An intact cerebral cortex com-
municates through the contralat-
eral paramedian pontine reticular 
formation (PPRF) with the contra-
lateral CN VI nucleus in the pons. 
This is the horizontal gaze center, 
coordinating both eyes in ipsilat-
eral gaze. The contralateral CN VI 
nucleus gives rise to two popula-
tions of fibers. One becomes CN 
VI, innervating its ipsilateral lateral 
rectus muscle, and the other travels 
through an interneuron to the con-
tralateral medial longitudinal fascic-
ulus (MLF), the subnucleus of CN 
III, and ultimately the medial rectus 
muscle. A lesion of the CN VI nucle-
us results in ipsilateral gaze palsy. 
Pontine lesions large enough to also 
affect the ventral motor tracts could 
cause limb weakness both contralat-
eral to the lesion and to the direction 
of gaze palsy. 

This differs from cortical lesions, 
where weakness and gaze palsy are 
on the same side. Another difference 
is that nuclear lesions cannot be 
overcome with doll’s head technique 
or vestibulo-ocular reflex (VOR), 
whereas supranuclear lesions can.3,4 

Abduction deficit (CN VI dam-
age in the pons)—Damage to CN 

These images portray patients displaying 
brainstem motility disorders.
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VI in the pons (sparing VI nucleus) 
produces a CN VI palsy, or abduc-
tion deficit. These deficits are not 
specific to CN VI palsy; they can 
occur at all four anatomic regions. 
An abduction deficit with associated 
ipsilateral facial weakness, contralat-
eral extremity weakness or reduced 
contralateral sensation significantly 
increases suspicion for a pontine 
lesion. Look for facial asymmetry; 
ask patients to raise their eyebrows, 
frown, puff out their cheeks and 
smile. As CN VI travels through the 
pons, dorsal damage near the sen-
sory fibers (medial lemniscus) causes 
decreased contralateral sensation of 
the limbs due to sensory decussation 
in the medulla.5,6 Ventrally, CN VI 
can be damaged near the motor fibers, 
resulting in contralateral extremity 
weakness.5,6

Internuclear ophthalmoplegia—
When the medial longitudinal 
fasciculus (MLF) is damaged in the 
pons or midbrain, the medial rectus 
does not get the signal from the 
horizontal gaze center of the con-
tralateral VI nucleus. The result is 
an adduction deficit and exo devia-
tion increasing in the direction of 
attempted lateral gaze. Associated 
abducting nystagmus in the fellow 
eye is pathognomonic for inter-
nuclear ophthalmoplegia (INO). To 
further localize INO to the pons or 
midbrain, assess the convergence. 
Convergence is spared in pontine 
lesions; convergence may be affected 

in midbrain lesions if the medial 
rectus subnuclei of CN III are also 
affected.7

One and a half syndrome—A 
lesion affecting CN VI nucleus (or 
PPRF) and ipsilateral MLF results in 
an ipsilateral gaze palsy and INO. 
The latter is named for the eye with 
the adduction deficit. A lesion of the 
right CN VI nucleus and the right 
MLF results in a right gaze palsy 
and right INO.7

Duane’s retraction syndrome—
When CN VI does not develop 
properly in utero, the lateral rectus 
gets innervated by CN III and the 
patient has an ipsilateral abduc-
tion deficit. In contralateral gaze—
because of co-contraction of medial 
and lateral recti—the globe is pulled 
back in the orbit, giving an enoph-
thalmic appearance and decreased 
palpebral aperture, pathognomonic 
for type I Duane’s retraction syn-
drome. This congenital cranial 
dysinnervation disorder may be 
unilateral or bilateral and does not 
require workup or treatment.8-10

CN IV damage in the brainstem—
The CN IV nucleus is located in the 
lower dorsal midbrain. Unlike other 
CNs, CN IV has a short course in 
the brainstem because it exits pos-
teriorly; it is not associated with 
contralateral weakness or numbness. 
After CN IV exits the midbrain, it 
crosses in the isthmus pons. Dam-

age to the anterior medullary velum, 
where both CN IV cross, can result 
in bilateral CN IV palsy.5,6

Brainstem CN palsy and Horner’s 
syndrome—With any CN palsy 
from a brainstem lesion, there may 
be an associated Horner’s syndrome, 
due to sympathetic involvement. 
With CN VI and CN III involve-
ment, Horner’s syndrome only 
presents ipsilateral to the palsy, since 
the sympathetic fibers do not cross. 
With CN IV involvement, Horner’s 
syndrome is contralateral. 

Dorsal midbrain syndrome—
Damage to the posterior commis-
sure, results in pathognomonic 
features, including difficulty with 
upgaze, eyelid retraction, light-near 
dissociation pupils and convergence 
retraction nystagmus. With lesions 
also affecting surrounding anatomic 
areas, unilateral or bilateral CN IV 
palsy or skew deviation may also be 
present.3,11,12

Skew deviation—This phenom-
enon is a vertical misalignment 
of the eyes, with the higher eye 
intorted and lower eye extorted; a 
head tilt is often seen toward the 
lower eye. This occurs with dam-
age to the pathway connecting the 
vestibular and ocular motor systems. 
This pathway involves semicircular 
canals, vestibular nerve and nuclei 
in lateral medulla and the MLF that 
interconnects CN IV nucleus and 
CN III subnuclei to control vertical 
alignment and torsion.3 Since the 
MLF also is involved in coordina-
tion of horizontal movements, it is 
not uncommon to see an INO and 
skew deviation together.

CN III damage in the midbrain—
The CN III nucleus, or ocular motor 
complex, sits midline in the mid-
brain tegmentum. Nuclear lesions 
are rare, resulting in bilateral defi-
cits. During its course, CN III can be 
affected with sensory fibers, result-
ing in a loss of contralateral sensa-
tion. CN III can be affected ventrally 

This patient was determined to have a left 
CN VI palsy only after complete work-up. 
Without knowing any other information, 
this abduction deficit could be associated 
with any of the four locations: brain, 
nerve, neuromuscular junction or orbit. 
A detailed clinical examination can help 
sort this out.

When CN VI does not develop properly in 
utero, the lateral rectus gets innervated 
by CN III, leading to a congenital cranial 
dysinnervation disorder called Duane’s 
retraction syndrome. It can present as 
unilateral or, as in this case, bilateral.
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with the crus cerebri motor tracts, 
resulting in contralateral weakness. 
CN III travels near the red nucleus, 
which is involved with motor coor-
dination; there may be contralateral 
ataxia and difficulty with motor 
control.5,6

If features that localize to the 
cortex or brainstem are found, refer-
ral to neurology or neuro-ophthal-
mology is warranted. Patients need 
neuroimaging (preferably MRI with 
contrast if not contraindicated) to 
look for infarct, hemorrhage, demy-
elination, primary tumor or meta-
static disease. 

Evaluating for EOM Disorders 
Stemming from the Nerves
Once CNs III, IV and VI leave the 
brainstem, they travel through the 
subarachnoid space to the cavern-
ous sinus prior to entering the orbit 
through the superior orbital fissure. 
This section follows the nerves along 
this pathway, where they are subject 
to damage from various etiologies. 

Subarachnoid space—Within the 
subarachnoid space, the CNs are 
subject to trauma; CN IV is most 
likely to incur damage, due to its 
thin caliber, long course from the 
dorsal aspect of the brainstem and 
position in the tentorial margin.6 
Always ask patients about their 
trauma history. 

Additionally, within the sub-
arachnoid space, each CN may be 
affected by a subarachnoid hemor-
rhage, compressive mass, cerebral 
spinal fluid (CSF) inflammation (i.e., 
sarcoidosis) or CSF infection (i.e., 
meningitis, Lyme disease, syphi-
lis and fungal).5,17-19 Any of these 
processes could result in increased 
intracranial pressure (ICP). CN VI is 
most affected by increased ICP. One 
or both CN VI may be compressed 
by the petroclinoid ligament while 
traveling through Dorello’s canal to 
the cavernous sinus.20 Always con-
sider increased ICP with an abduc-

tion deficit. Carefully assess the 
optic discs for features of even subtle 
papilledema, which constitutes 
a medical emergency. Necessary 
work-up includes brain MRI and 
MRV (to rule out cerebral venous 
sinus thrombosis), followed by a 
lumbar puncture to measure open-
ing pressure and rule out infectious 
or inflammatory CSF processes. It 
is also possible to see a CN VI palsy 
with a sudden decrease in ICP, such 
as with a CSF leak after lumbar 
puncture. 

While in the subarachnoid space, 
CN VI traverses up the clivus in route 
to the cavernous sinus. Here, one or 
both CN VI may be subject to dam-
age from bone metastases, most com-
monly seen in lung, breast or prostate 
cancers.21 The cisternal and cavernous 
sinus segments of CNs are also subject 
to paresis from schwannomas and 
metastatic spread in CSF.22

Another condition that emerges 
from the subarachnoid space is 
aneurysm. Although aneurysms may 
affect any artery and compress any 
adjacent CN, CN III is most com-
monly affected.23 Since the parasym-
pathetic preganglionic fibers travel 
on the outside of CN III, external 
compression of CN III results in 
pupillary dilation in addition to the 
tell-tale reversing hyper deviation 
pattern on cover testing. Any pain-
ful or pupil-involved CN III palsy is 
considered an aneurysm of the pos-
terior communicating artery until 
proven otherwise. Due to the high 
risk of mortality, emergent work-

up is necessary and should include 
MRA, CTA or formal angiography.

Cavernous Sinus—CNs III, IV, 
and VI converge in the cavernous 
sinus. With multiple cranial nerve 
involvement, be suspicious of an 
orbital apex or cavernous sinus 
lesion such as neoplasm, carotid 
artery aneurysm, inflammation, fis-
tula or thrombosis.24 

Patients with cavernous sinus syn-
drome may complain of pain, since 
the first division of the trigeminal 
nerve (V1) may be affected. If a cav-
ernous sinus lesion is suspected, test 
for decreased facial sensation in the 
regions innervated by CN V1 and 
CN V2, above and below the orbit 
respectively. While V1 and V2 travel 
in the lateral wall of the cavernous 
sinus, V3 is not in the cavernous 
sinus. Therefore, the preservation 
of sensation in the chin region may 
help confirm localization. Depend-
ing on the nature of the lesion, 
chemosis, proptosis or Horner’s syn-
drome may also be present.

Neoplasms—Cavernous menin-
giomas are common lesions of the 
base of the skull. Although they’re 
benign, they can be invasive and dif-
ficult to treat.25 If lesions extend into 
the orbital cavity, you may observe 
optic atrophy. Of course, malignant 
tumors, such as lymphoma, and 
even metastases may also result in 
cavernous sinus syndrome. Be sus-
picious of a metastatic process in 
patients with a history of cancer. 

The pituitary gland sits between 
the two cavernous sinuses; it is not 
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In cases of CN VI, 
always assess 
the optic discs 
for features 
of even subtle 
papilledema, 
since this 
constitutes 
a medical 
emergency.
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uncommon for a pituitary mac-
roadenoma to compress or extend 
into one or both sinuses. Rarely, a 
pituitary hemorrhage or infarction, 
termed pituitary apoplexy (another 
emergent condition), may result in 
not only diplopia, but also sudden 
vision loss and headache.26 

Cases of painful ophthalmoplegia 
that exhibit enhancement of the cav-
ernous sinus on neuroimaging and 
respond to steroids are often misdiag-
nosed as Tolosa-Hunt syndrome. A 
diagnosis of idiopathic Tolosa-Hunt 
syndrome should be considered only 
after ruling out neoplasm, infection 
and other inflammatory etiologies.27

Cavernous sinus aneurysm—
Within the cavernous sinus, the 
internal carotid artery (ICA) is sur-
rounded by the sympathetic fibers. 
Additionally, unlike CN III and CN 
IV, which lie in the lateral wall of the 
cavernous sinus (along with V1 and 
V2), CN VI is proximal to the carot-
id artery. Thus, an abduction deficit 
with ipsilateral Horner’s syndrome 
may lead you to suspect an intracav-
ernous ICA aneurysm. Aneurysmal 
rupture is uncommon and typically 
not life threatening (unlike aneurysm 
in the subarachnoid space), but may 
cause a carotid cavernous fistula.

Carotid cavernous fistula—Direct 
carotid cavernous fistulas occur with 
communication between the arte-
rial and venous system within the 
cavernous sinus, often from trauma 
or aneurysm rupture. The venous 
system is unable to drain the high-
pressure influx of blood from the 
arterial system, leading to acute cav-
ernous sinus syndrome, and possibly 
proptosis, chemosis and pulsatile 
exophthalmos. Indirect fistulas have 
a more insidious onset and tend to 
occur spontaneously. 

As demonstrated, CN palsy local-
izing to the subarachnoid space or 
cavernous sinus may indicate a med-
ical emergency, requiring immediate 
hospitalization. Newer steady-state 
free precession (SSFP) MRI Images 
sequences (e.g., FIESTA/CISS) are 
best at imaging the CNs in the sub-
arachnoid space.28

A common cause of isolated CN 
palsies occurring in patients older 
than 50 years is microvascular 
ischemia (i.e., diabetes and hyper-
tension), which should resolve 
within three to six months. Recent 
research recommends all patients 
presenting with acute, isolated 
ocular motor neuropathies under-
go additional work-up.29,30 

In addition, any diplopia or ocu-
lar misalignment in a patient older 
than 50 years should prompt con-
cern for giant cell arteritis (GCA), 
and urgent ESR, c-reactive protein 
and CBC is recommended.24 

Evaluating for EOM Disorders 
Stemming from the 
Neuromuscular Junction
If you do not find any features that 
definitively localize to the brain or a 
specific point along a CN, the next 
step is to consider a disease pro-
cess of the neuromuscular junction 
(NMJ). Myasthenia gravis (MG), 
which often mimics CN palsies, is 
the most common NMJ disorder.19

In cases of MG, waves of depo-
larization arrive at the presynaptic 
neuron terminal initiating the release 
of acetylcholine, similar to that in 
patients without MG. However, in 
MG, as acetylcholine makes its way 
across the synaptic cleft it is unable 
to fuse with its receptor due to the 
presence of antibodies. These anti-
bodies may affect the receptor in 
three ways; antibodies may:

1. Bind to the receptor and initiate 
an inflammatory reaction.

2. Block the receptor and simply 
prevent acetylcholine attachment.
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At left, evidence of pupil-involved CN III palsy requires an emergent work up, due to the risk of mortality associated with aneurysm. 
At right, the combination of a right CN III pattern as well as a right abduction deficit, localizes the lesion to the cavernous sinus. 
These findings may be subtle, which underscores the need for cover testing in all positions of gaze. Also, testing for decreased facial 
sensation in V1 and V2 also helps with localization. 
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3. Modulate by cross-linking, 
thereby causing engulfment of the 
receptor.

Therefore, acetylcholine is unable 
to initiate contraction of the intend-
ed muscle cell. In a smaller per-
centage of patients, antibodies are 
produced against the Muscle Specific 
Kinase (MuSK) receptor, which is 
responsible for regulating the popu-
lation of acetylcholine receptors.31 
In both cases, the receptor is the 
limiting factor. However, if the avail-
ability of the acetylcholine is also 
decreased, the effects are compound-
ed. Consequently, MG is character-
ized by patients who have weakness, 
which worsens with fatigue. 

The majority of patients with MG 
present with ptosis and ocular mis-
alignment. To explain the increased 
susceptibility of the muscles within 
and around the orbit, investigators 
propose that the acetylcholine recep-
tors are antigenically different in this 
area.32 MG is subdivided into ocular 
MG, which is isolated to the ocular 
muscles and generalized MG, which 
involves head, limb and respira-
tory muscles. Patients with ocular 
MG have roughly a 50% chance of 

developing generalized MG within 
two years of onset.33

Diagnosis of MG—In all patients 
with diplopia or ocular misalign-
ment, regardless of the pattern, 
myasthenia gravis must be in your 
differential diagnosis. Three in-
office tests aid in the diagnosis of 
MG (above). These tests check for 
an increased ptosis after fatigue, 
improvement in ptosis when acetyl-
cholinesterase enzyme is deactivated 
by cold, and general weakness of the 
orbicularis muscles. 

To further confirm the suspected 
diagnosis, test serologically for the 
acetylcholine receptor antibodies 
(binding, blocking and modulating), 
and for the less common Anti-MusK 
antibodies. If these fail to confirm 
a diagnosis, a more sensitive test 
for MG is the single fiber electro-
myogram (sfEMG), which employs 
an electrode to record the action 
potentials of individual muscle cells. 
If testing for ocular MG, the sfEMG 
should be performed on the frontalis 
or orbicularis oculi muscle. A posi-
tive result shows increased jitter. 

Patients diagnosed with systemic 
or ocular MG need a chest CT to 

rule out thymoma. Referral can 
then be made to neurology/neuro-
ophthalmology for systemic treat-
ment that may include cholinesterase 
inhibitors, immunosuppressants and 
corticosteroids. A careful review of 
medications is necessary as there are 
many which can incite or worsen 
MG, these include statins, antibiot-
ics, anticonvulsants, antiarrhyth-
mics, beta blockers (both systemic 
and topical) and botulinum toxin.

 
EOM Disorders 
Stemming From the Orbit
Clinically, two tests can localize dip-
lopia to the orbit. They are exoph-
thalmometry and forced duction 
testing. The eye can either be exoph-
thalmic or enophthalmic, depend-
ing on the cause. A positive forced 
duction test (when the eye is unable 
to be manually moved in the direc-
tion of limited gaze) suggests orbital 
localization. There may be associ-
ated eye pain, injection or chemosis, 
as well as features to suggest affer-
ent visual system compromise. If an 
orbital cause for diplopia is suspect-
ed, referral to an orbital/oculoplastic 
specialist is often warranted. 
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Above, fatigue the levator by sustaining up-gaze for 
two minutes and/or fatigue the extraocular muscles by 
performing 100 saccades. Compare measures of palpebral 
aperture or magnitude of ocular misalignment pre- and 
post-fatigue; assess for interval chance. At left, to perform 
ice pack testing, hold ice on the eyelids for two minutes. At 
least 2mm increase in palpebral aperture is considered a 
positive result, suggestive of MG.

Eyelid FatigueOrbicularis Weakness
At left, ask the patient 
to forcefully close 
their eyes; in a normal 
patient, the eyelids 
cannot be pried open. In 
a patient with MG, the 
eyelids may be easily 
opened. 

Myasthenia Gravis Testing Techniques

Pre- and Post-ice Pack
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Orbital fracture—Blowout frac-
tures of the orbit are commonly 
caused by blunt trauma and fre-
quently cause diplopia. EOM restric-
tion in the setting of recent trauma 
should cause suspicion for orbital 
fracture. Most commonly, the orbital 
floor is affected, causing entrapment 
of the inferior rectus and subsequent 
supraduction deficit. Since the infra-
orbital nerve runs through the infe-
rior orbital groove, hypoesthesia of 
the lower eyelid increases suspicion 
of an orbital floor fracture. Enoph-
thalmos is seen in floor fractures 
if orbital contents sublux into the 
maxillary sinus. Less commonly, the 
medial rectus can become entrapped 
with medial wall fractures, as the 
ethmoid is the thinnest bone of the 
orbit. An orbital CT allows visual-
ization of the fracture.34

Mucocele—Mucus lines the para-
nasal sinuses adjacent to the orbits. 
When there is scarring and obstruc-

tion of the sinus ostium, a mucocele 
can develop, eroding the bony sinus 
wall and invading the brain and 
orbit with potential for abscess and 
rupture. Diplopia combined with 
proptosis, pain, chronic sinusitis or 
history of endoscopic surgery should 
prompt suspicion of mucocele. 
Work-up includes neuroimaging of 
the orbits; CT will assess for bony 
destruction.34,35

Thyroid eye disease—Thyroid eye 
disease is the most common cause of 
motility restriction in adults, involv-
ing inflammation of the EOMs.36,37 
The inferior rectus (supraduction 
deficit) and medial rectus (abduction 
deficit) are most commonly affected. 
Exophthalmos, eyelid retraction 
and eyelid edema are also possible, 
but not necessarily present. Positive 
forced duction testing and increased 
intraocular pressure in affected gazes 
supports the diagnosis. Work-up for 
thyroid eye disease includes lab test-
ing (thyroid functions and antibod-
ies) and neuroimaging of the orbit 
(CT or MRI) looking for extraocular 
muscle belly enlargement.36-41 

Other Conditions with Orbital 
Mass Effect
Inflammatory Conditions—The 
spectrum of orbital inflammatory 
disease ranges from nonspecific 
inflammation of one orbital struc-

ture to widespread inflammation 
from systemic disease. Usually, 
patients present with diplopia (any 
pattern possible), proptosis, eye pain 
and possibly eyelid edema, chemo-
sis or injection. A thorough history 
regarding onset, associated symptoms 
and systemic health conditions is criti-
cal in guiding differentials. 

Idiopathic orbital inflammatory 
syndrome—IOIS can affect many 
structures of the orbit and is a diag-
nosis of exclusion. It commonly 
presents with unilateral symptoms 
with variable degree of inflamma-
tion, fibrosis and mass effect based 
on the structure involved. This con-
dition should improve quickly with 
corticosteroids. If not, or in cases 
of recurrence, alternate etiologies 
should be considered.39-41

Sarcoidosis—This condition can 
affect any part of the orbit. Although 
it usually presents with enlargement 
of the lacrimal gland(s), it can also 
manifest as a diffuse, solid mass with 
infiltration of orbital fat, lacrimal sac 
or extraocular muscles. Abnormal 
skin lesions, chronic cough, short-
ness of breath or uveitis may raise 
suspicion for sarcoidosis. Although a 
mass may be seen on neuroimaging, 
or angiotensin converting enzyme 
may be positive, definitive diagnosis 
is made by biopsy, often of the lacri-
mal gland or lung.42,43

Granulomatosis with polyangiitis 
(GPA)(formerly Wegener’s)—Ocular 
manifestations can occur with or 
without symptoms of systemic GPA, 
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Thyroid eye disease is the most common
cause of ocular motility restrictions in 
adults. The arrows show enlarged bellies 
of the extraocular muscles. 

Lab Testing for Thyroid Eye 
Disease
• TSH
• T3
• T4
• Thyroperoxidase antibodies
• Thyroglobulin antibodies
• Thyroid stimulating immunoglobulin

Lab Testing for Orbital 
Inflammations
Sarcoid

         • ACE
GPA

         • C-ANCA
         • P-ANCA
GCA

          • ESR
          • C-reactive protein
          • CBC

Diplopia combined with proptosis, pain, 
chronic sinusitis or history of endoscopic 
surgery should prompt suspicion
of mucocele.

OPTOMETRIC STUDY CENTER
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although they are more common 
later in the disease course. Ocular 
findings are commonly associated 
with adjacent paranasal sinus or 
nasal granulomatous disease. His-
tory of chronic sinusitis, rhinitis or 
epistaxis or a saddle nose deformity 
indicate possible GPA.44,45

Giant cell arteritis (GCA)—
Orbital inflammatory disease is an 
uncommon yet underdiagnosed find-
ing in GCA despite being the most 
common vasculitis in patients older 
than 50. In addition to symptoms of 
orbital inflammatory disease, these 
patients might present with other 
classic features of GCA: headache, 
malaise, weight loss and vision 
loss.46-47

Infectious conditions—Orbital 
infections include orbital cellulitis, 
subperiosteal or orbital abscess. 
Bacterial infections are more com-
mon than fungal, but both etiolo-
gies are possible. In addition to the 
features found in inflammatory 
orbital disorders, infectious causes 
may present with fever or secondary 
infection. The most common bacte-
rial causes of orbital infections are 
Staphyococcus aureus, Streptococcus 
pneumoniae and anaerobic Gram 
negative bacilli, such as Prevotella, 
Porphyromonas, and Fusobacte-
rium. In addition, mucormycosis, 
aspergillosis and Mycobacterium 
tuberculosis have been implicated, 
more commonly in immunocompro-
mised hosts.34,48-49

Cancers
Primary and secondary orbital 
malignancy must be considered in 
the setting of persistent progression 
or inflammation despite treatment. 

Lymphoma—Lymphocytic lesions 
of the orbit include both benign 
lymphoid hyperplasia and malig-
nant lymphoma, which is almost 
exclusively B-cell lymphoma. These 
usually manifest in the orbit as pain-
less masses; they may affect specific 

structures such as the lacrimal gland. 
Painful lymphomas are rare, tend 
to progress more rapidly and have 
worse prognosis. MRI demonstrates 
a well-defined soft-tissue mass 
affecting, but not destroying, sur-
rounding tissues. Biopsy is required 
to confirm the diagnosis.34,50

Metastases—These can occur to 
specific orbital structures, includ-
ing the EOMs. When an isolated 
muscle is enlarged in the setting of 
a history of cancer, consider metas-
tasis before jumping to a diagnosis 
of thyroid eye disease. Proptosis is 
common when mass effect is pres-
ent. However, there is also possibil-
ity of enophthalmos if the metastasis 
causes fibroblast contraction and 
globe retraction. This can be seen 
with scirrhous breast cancer, among 
others. Consider mammogram, 
colonscopy and imaging of the chest, 
abdomen and pelvis in any unex-
plained non-traumatic enophthal-
mos.34,50-51

A step-wise approach will increase 
your comfort level in dealing with 

diplopia and ocular motility abnor-
malities. Use your history and clini-
cal examination to localize the lesion 
to the brain, nerve, junction or orbit. 
This will streamline the process and 
help you understand potential urgen-
cy, necessary work-up and the most 
appropriate referral. ■
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Lymphomatic lesions usually manifest in 
the orbit as painless masses that affect 
specific structures, such as the lacrimal 
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soft-tissue mass affecting, but not
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1. A left abduction deficit with decreased 
sensation of the right upper and lower 
extremity localizes to which of the following?
a. Right pons.
b. Left pons.
c. Neuromuscular junction.
d. Subarachnoid space.

2. A left gaze palsy with left sided upper and 
lower extremity weakness localizes to which 
of the following?
a. Right pons.
b. Left pons.
c. Right frontal eye fields.
d. Left frontal eye fields.

3. A stroke involving the right CN VI nucleus 
and the right MLF would result in which of 
the following?
a. Right gaze palsy and right INO.

b. Right gaze palsy and left INO.
c. Left gaze palsy and left INO.
d. Left gaze palsy and right INO.

4. Which of the following is not a feature of a 
right Duane’s Type 1 Retraction Syndrome?
a. Right palpebral aperture decreases on left 
gaze.
b. Reduced exophthalmometry reading OD 
on left gaze.
c. Right abduction deficit.
d. Right adduction deficit.

5. All of the following are features of skew 
deviation except:
a. Vertical ocular misalignment.
b. Head tilt.
c. Exotropia.
d. Higher eye intorted.

6. Which of the following is least likely asso-
ciated with Dorsal midbrain syndrome?
a. Ptosis.
b. Light-near dissociated pupils.
c. Convergence retraction nystagmus.
d. Difficulty looking up.

7. Which of the following is least helpful in 
localizing an abduction deficit?
a. Testing motor function of extremities.
b. Testing CN XII.
c. Forced duction testing.
d. Fatigue testing.

8. Which of the following does not localize to 
the cavernous sinus?
a. Multiple cranial nerve involvement.
b. Weakness of muscles of mastication.
c. Reduced corneal sensation.
d. Horner’s syndrome with ipsilateral CN IV 
palsy.

9. An isolated pupil-involved CN III palsy is 
what until proven otherwise?
a. Cavernous sinus thrombosis.
b. Carotid cavernous fistula.
c. Posterior communicating artery aneurysm.
d. Orbital apex syndrome.

10. What is the most important clinical test 
in the setting of an abduction deficit, which 
could localize the problem to the subarach-
noid space?
a. Dilated fundus examination.
b. Pupil testing.
c. Testing motor function.
d. Exophthalmometry.

11. A bilateral abduction deficit in the setting 
of a history of prostate cancer causes great-
est suspicion for which localization?
a. Pons.
b. Subarachnoid space.
c. Clivus.
d. Suprasellar cistern.

12. All of the following require emergent 
work-up, except:
a. CN VI palsy and papilledema.
b. Partial CN III palsy.
c. Acute skew deviation.
d. Bilateral proptosis and eyelid retraction.

13. Which of the following is an in-office 
test, that when positive, is not suggestive of 
myasthenia gravis?
a. Orbicularis oculi weakness.
b. Forced duction test.
c. Ice pack test.
d. Fatigue test.

14. What is the most common inflammatory 
disease of the orbit?
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a. Thyroid eye disease.
b. Sarcoidosis.
c. Giant cell arteritis.
d. Granulomatosis with polyangiitis.

15. Enophthalmos secondary to contraction 
from fibrosis is seen in which condition?
a. Sarcoidosis.
b. Brown’s syndrome.
c. Metastatic cancer.
d. Thyroid eye disease.

16. Which part of the orbit is most com-
monly fractured and what is the associated 
deficit?
a. Floor of the orbit: limitation of downgaze.
b. Floor of the orbit: limitation of up gaze.
c. Roof of the orbit: limitation of downgaze.
d. Roof of the orbit: limitation of up gaze.

17. What blood work is indicated in propto-
sis, limitation of abduction and a saddle-
nose bridge deformity?
a. ANCA.
b. ACE.
c. TSH.
d. CRP.

18. What is the most common cause of 
infectious orbital disease?
a. S. Aureus.
b. Aspergillus.
c. S. Epidermidis.
d. Mycobacterium.

19. Which of the following is considered the 
most sensitive test for diagnosing myas-
thenia gravis?
a. Serologic acetylcholine receptor antibodies.
b. Single fiber electromyography.
c. In office ice-pack test.
d. In office fatigue test.

20. Roughly what percent of patients who 
present with the ocular form of myasthenia 
gravis develop the generalized form within 
two years of onset?
a. 10%.
b. 30%.
c. 50%.
d. 80%.

TAKE THE TEST ONLINE TODAY!

www.reviewofoptometry.com/

continuing_education/
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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.
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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.

Based on 9007705-9004405 Revised 08/2013 US/ZYL/15/0014
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Case Report

S
ome patients experience pro-
found decompensation of the 
respiratory system requiring 
airway protection. While 

the thought of intubation is not 
pleasant, it is warranted in emer-
gent cases such as acute trauma; 
septic shock; acute and chronic 
respiratory difficulties; respiratory 
compromise secondary to cere-
brovascular accident, respiration 
failure secondary to neurological 
diseases (i.e., Guillain-Barre); respi-
ratory distress following an asth-
matic event; and acute hemorrhagic 
event (i.e., ruptured aneurysm).  

In cases like these, patients may 
be intubated to protect the vulner-
able airway from collapse or inter-
ruption.1 Intubation of the airway 
is accomplished via use of a laryn-
goscope blades to position plastic 
tubing into the trachea, through 
which respiration can be automati-
cally driven by a positive pressure 
instrument known as a ventilator.2,3 

All ventilators can be adjusted to 
create specific tidal volumes—vol-
ume of air per breath—in the setting 

of adjustable positive pressure (i.e., 
inflow push) and frequency of respi-
ration (i.e., respirations per minute).4

Ventilators breathe for the patient 
to protect and preserve the air path-
way, as well as removing the mus-
cular responsibility from individuals 
who lack the strength or neurologic 
control to complete respiration.4,5

The process works by creat-
ing positive pressure within the 
lungs.5,6 Ventilators may be set to 
two modes: volume mode and pres-
sure mode.5 Volume mode permits 
the titration of each breath, and is 
referred to as tidal volume.5,7 Pres-
sure mode regulates the force of air 
introduced into the lungs.5,6  

Respiration frequency can also be 
adjusted to control respirations per 
minute. The combination of these 
three variables can be used to con-
trol the peak airway pressure and 
inspiratory flow, generating a flow 
pattern that is customizable for each 
individual and situation.4,7  

The mode of respiration can also 
be defined. Triggered Respiration
is selected to permit respiration 

based on an inspiratory effort by 
the patient within a time boundary. 
Cycled Respiration is selected to 
deliver breaths following the reach-
ing of a set tidal volume.6

To intubate the trachea, the base 
of the neck must be aligned so that 
the three principle axes are located 
in their proper positions:3,4 

• The oral axis line—the plane of 
the tongue and the hard palate. 

• The posterior pharyngeal—
which defines the pharyngeal axis. 

• The tracheal axis.3,4  

Not all cases of ‘the bulge’ result from of autoimmune disease, trauma or tumor. 
Sometimes ocular conditions arise in the context of emergent circumstances. 

By Jen Lesniewski, BSc, Brian S. Lilien, BA, A.S. Gurwood, OD, and Mark Street, OD

Conditions in Context: 

Ventilator-induced
Proptosis 

Fig. 1. After introduction of the ventilator, 
this patient developed acute and 
intractable bilateral proptosis.
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When a patient is 
supine, the oral axis is per-
pendicular to the surface 
of the bed, the pharyngeal 
axis sits on an angle from 
the posterior wall of the 
pharynx to the larynx and 
the tracheal axis is posi-
tioned at downward angle 
from the larynx.3,4 Pillows 
and pads along with tech-
niques designed to preserve 
the safety of cervical spi-
nal alignment are used to 
bring the head and neck 
into position for placement 
of the tubing.3,4 

To bring the oral axis 
into alignment, a jaw-
thrust technique preserves 
neutral head position as 
the supportive aids stabi-
lize the pharyngeal and 
tracheal axes. A clear line 
of sight permits the passage of the 
intubation tubing into the airway.3,4

Ventilator-induced 
Ocular Complications 
The circulatory system is cyclic, 
owing its efficiency to an un inter-
rupted circle of movement. 
Whenever alteration occurs to the 
physical pathway (blood vessel 
impingement by thrombosis, 
blood cell pathology, restriction 
or compression) or to the pressure 
within the circulatory system, 
perfusion can be altered.8,9  

Ventilation in the setting of 
ex cessive positive pressure, exces-
sive volume per breath or increased 
frequency of respiration has the 
potential to increase cardiopulmo-
nary congestion, as efficient com-
munication between the heart and 
lungs is altered. When this occurs, 
blood can be prevented from fill-
ing the right ventricle, with the net 
effect of increasing systemic venous 
pressure.8,9 

Additional circumstances that 
increase net systemic venous pres-
sure include poor air exchange, in 
which the lungs cannot expel carbon 
dioxide efficiently, and cases when 
the jugular veins are mechanically 
occluded by the tie back used to 
externally stabilize the intubation 
apparatus.8,9    

Case Report
A 58-year-old woman was admitted 
to the critical care unit of the 
hospital secondary to septic shock 
caused by candidiasis. She obtained 
the infection from leg sores that 
had developed as a result of poorly 
controlled non-insulin dependent 
diabetes mellitus. As the condition 
worsened, she developed respiratory 
compromise necessitating protection 
of the airway through intubation. 
Three days following introduction 
of the ventilator she developed 
acute and intractable bilateral 
proptosis (Figure 1). Following 
neuroimaging that demonstrated 

normal intracranial structures and 
vasculature, an ophthalmic consult 
was requested by the medical team. 
At the time of the consult, the 
patient’s diabetes and hypertension 
had been controlled and the systemic 
sepsis was declining. The chart 
demonstrated no allergies.    

The bedside consult found the 
patient’s eyes covered with gauze 
pads that had been saturated with 
Polymyxin B/bacitracin ophthalmic 
ointment. Her best-corrected visual 
acuities measured 20/200 using a 
calibrated near-point card and her 
near vision spectacles. Extraocular 
muscle motilities were restricted in 
all fields of gaze in both eyes. The 
confrontation visual field test was 
normal. No afferent pupillary defect 
existed. No ability existed to retro-
pulse the eyes and there was limited 
movement upon forced duction test-
ing. Portable biomicroscopy revealed 
diffuse-exposure keratoconjunctivitis 
without frank corneal abrasions 
in both eyes. No evidence of iris 

Intubation Technique
1. The endotracheal tube is held in the provider’s right hand and introduced into the right side of the 

patient’s mouth along with the laryngoscope blade.
2. The curve of the endotracheal intubation tube is directed anteriorly. 
3. It is advanced toward the glottis from the right side of the mouth so as not to obscure visualization 

of the glottic opening. 
4. Once the proximal end of the tube’s cuff is 1cm to 2cm past the vocal cords, placing the distal end 

of the tube midway between the vocal cords and carina the laryngoscope blade is removed from the 
patient’s mouth. 

5. Once in place, the cuff of the endotracheal tube is inflated with air to create a seal against the 
tracheal mucosa. This seal facilitates positive-pressure ventilation of the lungs and decreases the likeli-
hood of aspiration of pharyngeal or gastric contents, protecting the airway. 

6. Upon correct placement (confirmation made via end-tidal CO2, auscultation for bilateral breath 
sounds, ballottement of cuff in the suprasternal notch), the endotracheal tube is secured in position 
externally with tape.

7. Use of the minimum volume of air in a low-pressure high-volume cuff will typically prevent leaks 
during positive ventilation pressure (20cm to 30cm H2O). It also minimizes the likelihood of mucosal 
ischemia resulting from prolonged pressure against the tracheal wall. 

8. Serious complications attributable to prolonged or excessive endotracheal cuff pressures include 
tracheal stenosis, tracheal rupture, tracheoesophageal fistula, tracheocarotid fistula and formation of 
tracheoinnominate artery fistula. 

Case Report

107_ro0516_f8.indd   108107_ro0516_f8.indd   108 5/3/16   12:54 PM5/3/16   12:54 PM



I N T R O D U C I N G

HAPPINESS IN SIGHT

New PROKERA® Clear 
helps heal the cornea and
maintains visual acuity

PROKERA® Clear goes beyond hydration to:

Rejuvenate the cornea

Simultaneously reduce inflammation and 
promote quality healing

Treat chronic dry eye cases DEWS level 2, 
as well as levels 3 and 4

NEW

See us at 
Optometry’s Meeting 

Booth 700
SM-267, Rev 5, 4/21/2016

RO0516_Biotissue.indd   1 4/22/16   12:25 PM



Register today at 
optometrysmeeting.org 

REGISTER BY MAY 2 FOR BEST RATES

NEW IN 2016:

NEW IN 2016:

Register now for Optometry’s Meeting®, the ONLY event that brings the optometry community together to shape the 
future of the profession. Optometry’s Meeting offers doctors of optometry and their staff the opportunity to impact 
the future of optometric practice and connect with peers, while getting the BEST continuing education in the industry.

Education is the #1 reason you come to Optometry’s Meeting®

What sets our education apart?

for Education Courses
JOIN US FOR OPTOMETRY’S MEETING®

IN BOSTON, JUNE 29 – JULY 3, 2016

RO0516_House AOA.indd   1RO0516_House AOA.indd   1 4/15/16   10:30 AM4/15/16   10:30 AM



REVIEW OF OPTOMETRY  MAY 15, 2016 111

neovascularization or iritis was pres-
ent. Tonopen (Reichert) intraocular 
pressures (IOP) measured 28mm Hg 
in both eyes. Dilated fundus exami-
nation found 0.3/0.3 round optic 
nerves with no evidence of notching 
or disc edema. No choroidal folds 
or peripheral pathologies were pres-
ent and there was no evidence of 
Candida retinitis. The patient had 
mild non-proliferative diabetic reti-
nopathy without macular edema in 
both eyes.   

Without evidence of neuro-
opthalmologic disease (e.g., tumor, 

hemorrhage, orbital cellulitis, 
varicocele, carotid cavernous fistula, 
venous sinus thrombosis or acute 
proptosis from thyroid storm), a 
hypothesis was proffered implicating 
the pressure effect on the venous sys-
tem exerted by the ventilator.  

An acute strategy of topical anti-
biotic ointment patching was con-
tinued. With permission from the 
medical team, a topical anti-glau-
coma agent (brimonidine 0.15%) 
TID in both eyes was added to 
lower the IOP to protect the nerves. 

Following a conference with all of 

the members of the medical team, it 
was decided that extubation would 
commence when a determination 
of safety was made. Following 
extubation, the proptosis resolved 
and ocular motility, IOP and visual 
function normalized. The topical 
antibiotic ointments were reduced 
to in frequency from TID to BID 
and the topical anti-glaucoma agent 
was removed. The patient’s visual 
acuities returned to pre-disease levels 
(i.e., 20/40) and the untreated IOP 
was measured at 16mm Hg.         

Ocular Vascular 
Anatomy 
The ocular venous system, 
like the systemic venous 
system, contains limited 
valves.10,11 The choroidal 
blood supply exits the 
eye via four to 12 venous 
voticosae, or vortex veins 
and the intraretinal blood 
supply exits the eye via the 
central retinal vein. 

Ocular venous blood 
exits the eye depending on 
its anterior or posterior 
location: 

• The majority of inter-
nal ocular venous blood 
exits the eye using the 
superior and inferior oph-
thalmic veins. 

• The vortex veins, 
which drain blood from 
the choroid, join the supe-
rior and inferior ophthal-
mic veins depending upon 
their position. 

• The inferior ophthal-
mic vein has an anasto-
mosis with the inferior 
ophthalmic and infraor-
bital vein and generally 
drains blood from the 
adnexa and conjunctivae 
to the pterygoid plexus of 
veins in the face.10,11 

Differential Diagnosis of Proptosis

1. Mass

Any type of mass in the orbit can cause proptosis. If the mass is in the intraconal fat, it causes a straight-
forward proptosis; if it is in the extraconal fat, it causes proptosis induced at an angle. Examples: neo-
plasms resulting from lymphoproliferative disorders, leukemia or metastatic disease. 

2. Thyrotoxicosis

Thyrotoxicosis, also known as Grave’s disease, is the eye’s response to an autoinflammatory disorder of 
the thyroid gland. Women are affected four to five times more frequently than men and the symptoms 
range from mild to rapidly progressing. The extraocular muscles can be infiltrated with lymphocytes, 
macrophages, plasma cells, mast cells and mucopolysaccharides, resulting in proptosis, increased 
tendon-sparing extraocular muscle (EOM) mass, eye lid inflammation, swelling, eye lid retraction and 
EOM motility restrictions. 

3. Carotid cavernous fistula

A carotid cavernous fistula is defined by arterialization of the internal carotid artery and the cavernous 
sinus. This abnormal communication results in retrograde flow of arterial blood into the orbit from the 
ophthalmic veins. This fistula can occur spontaneously or secondary to trauma that tears the internal 
carotid artery. As arterial blood floods the venous sinus, pressure builds and proptosis occurs. 

4. Orbital cellulitis

Orbital cellulitis results from infection that has spread from the maxillary sinuses or ethmoid bone 
through the ophthalmic and facial veins to the orbital cavity. The walls of the sinus cavity are thin, and 
are incapable of serving as strong barriers against infection movement. When the pathogens reach the 
orbit, the orbital contents become inundated, infected and edematous, resulting in pain and loss of func-
tion. Proptosis results with hallmark decreased ocular motility. 

5. Retrobulbar hemorrhage

A retrobulbar hemorrhage can be accidental or a result of surgical trauma. It can develop very quickly or 
over minutes to hours. The blood can accumulate in several different locations. The signs and symptoms 
depend the volume and location of the hemorrhage. The rapid blood fixed against the rigid boundaries of 
the orbital cavity results in proptosis, pain, decreased ocular motility, nausea, vomiting and increased in 
intraorbital pressure with secondary elevation of intraocular pressure.

Case Report
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• The superior ophthalmic and 
inferior ophthalmic veins drain into 
the cavernous sinus in the middle 
cranial fossa.10,12 

• The central retinal vein can 
drain into the superior ophthalmic 
vein or drain directly into the cav-
ernous sinus.10,12 

• The pterygoid plexus of veins in 
the face return blood to the heart via 
the external jugular system.12 

• The anterior muscular veins 
drain the extraocular muscles. They 
are variable in location and merge 
with one another, but ultimately 
connect with the superior and infe-
rior ophthalmic veins.10,11 

The Role Of The Improperly 
Set Ventilator
All ventilators maintain ventilation 
based upon three general principles: 
They supply a prescribed volume 
of air mixed with oxygen at an 
adjustable rate, pressure and 
frequency.6,16 Once intubation is 
established, the patient’s physiology 
is analyzed to calculate initial 
ventilation values. 

The ventilator has the potential to 
directly disrupt the pressure gradient 
of pulmonary blood flow as the air 
mixture is forced into the lungs.5,6 

When the values are set in such a 
way that the system cannot compen-
sate, homeostasis is lost. 

Ventilation settings resulting in 
excessively high pulmonary pres-
sure have the potential to disturb 
the equilibrium of the circulatory 
system by increasing central venous 
pressure via congestion.6 Venous 
congestion begins in the pulmonary 
arteries and transmits itself through 
the entire cardiopulmonary system. 
Superior systemic blood flow backs 
up into the superior vena cava 
through the brachiocephalic vein, 
to the internal and external jugular 
veins, which drain all of the cranial 
contents.13 

Increased central venous pres-
sure affects the body system wide. 
It directly affects the ocular venous 
system and its ability to sustain equi-
librium, reducing venous return and 
arteriole in-flow.13 While the ocular 
venous system is a limited valve net-
work capable of tolerating bidirec-
tional blood flow, in extreme cases 
compensation is not adequate, and 
back pressure is able to build. 

When the ocular venous system 
does not drain appropriately, fluid 
and blood is trapped in ocular tis-
sues and the orbit. This reduces 
egress of fluid and blood from the 
eye. Consequences of this include 
increased IOP due to reduced aque-
ous egress secondary to limited 
trabecular meshwork drainage 

and uveal scleral outflow-pathway 
restriction from interrupted epi-
scleral venous flow. Conjunctival 
injection and edema, and proptosis 
can occur.10,17 

The orbital contents consist of 
the globe, extraocular muscles, 
optic nerve, retrobulbar fat and the 
lacrimal gland. When back-pressure 
builds in the cavernous sinus, the 
rigid structures remain stable while 
the globe slips forward and propto-
sis occurs.17-24  

Gravity’s effect on fluid pressure 
is another determinant in positive 
pressure ventilation and can change 
the vascular system’s performance. 
Changes in head height can pro-
duce pressure differences, affecting 
blood flow in the lungs as the body 
changes position.7,13 Head posi-
tion can be used therapeutically to 
decrease blood flow to abnormal 
areas of the lung, such as in uni-
lateral pneumonia, improving gas 
exchange, and in contradistinction 
can be used to increase flow.7,13  

Lessons Learned 
Ventilator-induced proptosis is a 
diagnosis of exclusion. Ventilator 
mechanics and cardiopulmonary 
physiology as they relate to ocular 
vascular flow create the potential 
for hemodynamic stasis and 
poor cardiac return, resulting in 
cases that range from the mild 
conjunctival fluid retention to the 
extreme, cavernous sinus congestion 
contributory to globe proptosis. 
Fortunately, the condition is 
rapidly reversible following either 
extubation or ventilator reset. ■

Ms. Lesniewski and Mr. Lilien are 
recent graduates of Salus University.

Dr. Gurwood is Co-Chief of 
Suite 3 at The Eye Institute and a 
professor of clinical sciences at Salus 
University.

Dr. Street serves as Assistant 
Professor at Salus University. 

Systemic Complications of 
Ventilator Use

Pulmonary

• Barotrauma (eg, pneumothorax, pneu-
momediastinum, systemic gas embolism, 
etc)
• Ventilator-induced lung injury (ie, volu-
trauma, atelec-trauma, biotrauma)
• Oxygen toxicity
• Ventilator-associated pneumonia
• Tracheal stenosis

Cardiac

• Reduced cardiac output/hypotension
• Right ventricular ischemia
• Propagation of right-to-left interatrial 
shunt

Gastrointestinal

• Ileus
• Gastrointestinal hemorrhage

Renal

• Fluid retention
• Hyponatremia

Cerebrovascular

• Increased intracranial pressure

Case Report
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Can you provide details on 
swept-source imaging tech-

nology for the cornea? What are the 
advantages to having this technology 
in a refractive surgery practice?

“Swept-source optical coher-
ence tomography (SS-OCT) 

is the latest technology in the evo-
lution of OCT,” explains Karen 
Yeung, OD, senior optometrist at 
the Arthur Ashe Student Health & 
Wellness Center at the University of 
California Los Angeles. In this tech-
nology, “a photodetector detects 
wavelength-resolved interference 
signals from a swept-source mono-
chromatic laser (with wavelength of 
1,310µm). Commercially available 
SS-OCTs scan up to 30,000 A-scans 
per second, with a longitudinal and 
transverse resolution of 10µm and 
30µm, respectively.”1,2 Typically, 
she adds, the technology creates 
a 360-degree scan of the anterior 
segment, which is divided into 128 
cross-sections comprised of 512 
A-scans each. These cross-section 
images are processed through a 
computer analysis program to cre-
ate three-dimensional representa-
tions of the patient’s cornea, includ-
ing both the anterior and posterior 
portions; the anterior chamber; and 
angle; bleb segments of the sclera 
and iris thickness; cornea curvature 
and surface area.  

But is this technology beneficial 
for a refractive surgery practice? 
Yes, says Dr. Yeung, citing its 
accuracy with provision of reliable 
measurements of corneal curvature, 

thickness and elevation prior to 
and following a refractive surgery 
procedure.3 “Precise evaluation of 
the cornea is important in refrac-
tive surgery to preclude complica-
tions such as post-surgical corneal 
ectasia,” she explains, adding that 
SS-OCTs may provide the highest 
accuracy in screening for subclinical 
keratoconus and measuring corneal 
thickness in keratoconic eyes.4-6 A 
nomogram developed for use in SS-
OCT machines can also be used to 
differentiate normal, forme fruste 
and early keratoconus, further 
determining whether a patient is 
eligible for refractive surgery.7

Dr. Yeung points out that SS-
OCT technology could be useful 
for measuring corneal thickness in 
patients with corneal dystrophies, 
as its three-dimensional mapping 
capabilities can record the size, 
depth and location of granular 
corneal dystrophy deposits to guide 
phototherapeutic keratectomy and 
monitor for corneal changes.8,9 
Additional research indicates the 
combination of posterior corneal 
measurements from the SS-OCT 
device and anterior autokeratom-
etry measurements may allow for 
accurate prediction of residual 
astigmatism following surgery.10,11 

SS-OCT technology can also help 
with evaluating the ocular surface 
for pre- and postoperative signs of 
dry eye. Research has indicated a 
high correlation in tear meniscus 
measurements between OCT, vital 
staining scores, Schirmer test values 

and tear film breakup time.12 
In addition to imaging the cor-

nea, Dr. Yeung notes, SS-OCT 
technology may also help with the 
improvement of accommodative 
technologies in pseudophakes and 
in scleral contact lens fittings.13 ■
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An expert sheds light on the potential role of swept-source OCT technology in 
corneal imaging. Edited by Joseph P. Shovlin, OD
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A 26-year-old female pre-
sented for an evaluation of 
blurry vision and floaters 

that began four weeks prior. She 
stated that after eating a ghost 
pepper, she developed an allergic 
reaction and became unconscious. 
She was taken to the hospital 
where she developed aspiration 
pneumonia, myocarditis and 
hypotension. She was subsequent-
ly intubated and given 1mL epi-
nephrine injection for the evident 
type 1 hypersensitivity reaction. 
Since then, she reported, her blood 
pressure has returned to normal 
levels and her other systemic prob-
lems have resolved. She no longer 
notices floaters but still complains 
of blurry vision in her left eye. 

Upon examination, the patient’s 
best-corrected vision was 20/20 
OD and 20/30 OS. Confronta-
tional visual fields were full in the 
right eye and revealed a temporal 
paracentral scotoma in the left. 
Evidence of the temporal para-
central visual field scotoma was 
also found in Amsler grid and 
visual field testing. Her pupils were 
equally round and reactive to light; 
no afferent pupillary defect was 
found. Intraocular pressure (IOP) 
was 13mm Hg in both eyes. Slit 
lamp examination of both eyes was 
unremarkable. 

A dilated fundus exam of the 
right eye was normal. The left eye 
revealed very subtle pigmentary 
changes nasal to the fovea (Figures 
1 and 2). The remainder of the 
fundus exam was otherwise nor-

mal. Red-free fundus photography 
was performed (Figure 3) as well 
as SD-OCT (Figure 4). Multifocal 
ERGs (mfERG) and FAF was also 
obtained. 

Take the Retina Quiz
1. What are the findings on the reti-
nal photograph of the left eye?
a. Trace optic nerve pallor.
b. Choroidal neovascular membrane.

A young patient is haunted by a poor choice, but is it related to her visual symptoms? 

By Mark T. Dunbar, OD, and Elliott Brafman, OD

A Ghostly Diagnosis

Figs. 1 and 2. At top, fundus photos of the right and left eye of our patient. Below are 
red-free versions. Look carefully at the left eye images.

Fig. 3. Can 
this SD-OCT 
of the 
patient’s 
left eye help 
yield the 
diagnosis?
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 Re t ina  Quiz

c. Macular edema.
d. Essentially normal.

2. What layer(s) of the retina seem 
to be affected on the OCT of the left 
eye?
a. Outer nuclear layer.
b. Outer plexiform layer.
c. Ellipsoid zone.
d. All of the above.

3. What is the correct diagnosis?
a. Branched artery occlusion.
b. Acute macular neuroretinopathy.
c. Pattern dystrophy.
d. Multiple evanescent white dot syn-
drome.

4. What is the appropriate treatment?
a. Observe.
b. Topical steroids.
c. Anti-VEGF injections.
d. Refer for an MRI.

5. What are known risk factors for this condition?
a. Sun exposure.
b. High cholesterol.
c. Sympathomimetics.
d. Genetic predisposition.

Diagnosis
Even though the fundus of the left eye appeared nor-
mal, subtle RPE changes could be seen. The OCT of 
the left eye showed obvious ellipsoid zone disruption 
as well as nasal hyper-reflective OPL/ONL and ONL 
thinning. The red-free photos of the left eye showed a 
dramatic paracentral dark grey, nasal hyporeflective 
lesion pointing toward the foveal center. The multifo-
cal ERG was normal in the right eye, but indicated 
impaired responses in the retinal area around the blind 
spot in the left.

Based on the history, clinical findings and imag-
ing studies, we suspected that our patient had acute 
macular neuroretinopathy (AMN), an idiopathic, rare 
disease that most commonly affects young to middle-
aged females.1-3 It was initially believed to involve the 
inner retina, but since the advent of SD-OCT, it is now 
known to be located in the outer retina with character-
istic ellipsoid zone disruption, which has forced authors 
to refer to AMN as acute macular outer retinopathy 
(AMOR).2,3,5

Discussion
The condition can present unilaterally or bilaterally 
with acute onset of a paracentral scotoma and pho-
topsias, typically without involvement of central visual 
acuity.1,3 Paracentral location has been proposed simply 
due to the increased capillary network in this area.4 
The fundus can appear normal as was the case with 
our patient, but days to months after initial onset of 
symptoms there are usually one or more red/brown 
perifoveal petalloid-like or wedge-shaped lesions with 
the tip pointing towards the fovea.1,3 Though these may 
be difficult to see on clinical exam, red-free light and 
near-infrared reflectance may allow better visualiza-
tion.5 OCT of these lesions typically reveal disruptions 
of the ellipsoid zone.1 

Many AMN cases have been associated with an 
acute viral illness preceding the onset of symptoms. It 
has also been reported to occur after the use of oral 
contraceptives, IV contrast medium injections, exces-
sive amounts of caffeine intake, allergic reactions to 
prawns followed by administration of vasoconstricting 
drugs, shock, trauma, severe blood loss and episodes 
of acute systemic hypotension.2-4 Our patient noted her 
symptoms following an epinephrine injection. 

The pathophysiology of AMN is not completely 
understood, but it may occur as a result of an acute 
episode of choroidal ischemia.2 However, many authors 
refute this notion and argue that it is due to an acute 
retinal ischemic event, and due to the fact that central 
vision is often unaffected, it is assumed that the isch-
emia is to the deep capillary plexus of the central retinal 
artery rather than to the choroid or choriocapillaris.3 

Fig. 4. What information can be gleaned from this patient’s visual fields?
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On high magnification fluorescein angiography, dila-
tion of the deep capillary plexus has been seen, which 
further supports an ischemic etiology.4 In addition, it 
is not uncommon to see the presence of one or more 
flame-shaped hemorrhages, which further supports a 
vascular occlusive event.2,4

Comorbidities
There may be an association of AMN with mul-
tiple evanescent white dot syndrome (MEWDS), 
acute idiopathic blind spot enlargement syndrome 
(AIBSE) and a condition called pseudo presumed 
ocular histoplasmosis (pseudoPOHS). Some authors 
recommend these disorders be grouped under the 
umbrella term of acute zonal occult outer retinopa-
thy (AZOOR).3

Paracentral acute middle maculopathy (PAMM) 
is a newly identified variant of AMN that involves 
the middle layers of the retina, above and below the 
OPL.4 Type 1 AMN, now know as PAMM, refers 
to hyper-reflectivity of the OPL/INL on OCT with 
subsequent INL thinning.4,6 It is usually seen in older 
men with vascular disease around 60 years of age, 
but now is also being seen in young women.4,6 Type 
2 AMN, which is more common in young, healthy 
women around 30 years of age, involves the OPL/
ONL. When hyper-reflectivity on OCT of the OPL/
ONL resolves, evidence of ONL and subsequent 
ellipsoid zone thinning is seen, because 10% to 15% 
of the oxygen supply to the photoreceptors is by the 
deep capillary plexus.4,5,6

AMN tends to be non-recurrent and self-resolving, 
but symptoms may persist. There is no current treat-
ment for this condition.1,3

We chose to closely monitor our patient. She was 
seen monthly for three months and showed steady 
improvement back to 20/20. However, a paracentral 
scotoma persisted on Amsler grid. Interestingly, the 
pigmentary changes became more evident. ■

Dr. Brafman is an optometric resident at the Bas-
com Palmer Eye Institute in Miami.

1. Kirkpatrick C. Acute Macular Neuroretinopathy (AMN). University of Iowa Health Care: 
Ophthalmology and Visual Sciences (2015). http://www.eyerounds.org/atlas/pages/Acute-
macular-neuroretinopathy/index.htm. Accessed April 7, 2016.
2. Hughes E, Siow Y, Hunyor A. Acute macular neuroretinopathy: anatomic localization of the 
lesion with high-resolution OCT. Eye. 2009;23:2132-4.
3. Douglas I, Cockburn D. Acute macular neuroretinopathy. Clinical and Experimental 
Optometry. 2003;2:121-6.
4. Sarraf D, Rahimy E,  Fawzi A, et. al. Paracentral acute middle maculopathy: a new variant 
of acute macular neuroretinopathy associated with retinal capillary ischemia. Jama Ophthal-
mol. 2013;131(10):1275-87.
5. Joseph A, Rahimy E, Freund B, Sarraf D. Multimodal Imaging in Acute Macular Neuroreti-
nopathy. Retinal Physician 2013 June;10:40-4.
6. Tsui, I, Sarraf D. Paracentral Acute Middle Maculopathy and Acute Macular Neuroreti-
nopathy. Ophthalmic Surg Lasers Imagine Retina. 2013;44(6):S33-S35.
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Clinicians and scien-
tists have long noted 
a strong correlation 

between cigarette smoke 
and myriad health concerns, 
including cancer, respiratory 
disease and cardiovascular 
disease. Tobacco use is pro-
jected to kill a billion people 
during the 21st century.1,2

Cigarette smoke contains 
toxic chemicals such as nico-
tine, cyanide, benzene, form-
aldehyde, methanol, acetylene 
and ammonia, not to mention 
tar, carbon monoxide and 
nitrogen oxide.1 Nicotine in 
particular can have many 
different effects on the body, 
including:3 

• Decreases appetite; fear of 
weight gain makes some peo-
ple unwilling to stop smoking

• Boosts mood, giving people a 
sense of well-being

• Increases intestinal activity 
• Creates more saliva and 

phlegm
• Increases heart rate by about 

10 to 20 beats per minute
• Increases blood pressure by 

5mm Hg to 10mm Hg
• Stimulates memory and alert-

ness; people who use tobacco 
often depend on it to help 
them accomplish certain tasks 
and perform well

Beyond Cigarettes
Cigarettes are not the only deliv-
ery method for tobacco—there 
are many non-cigarette forms of 
tobacco and nicotine, and their 
use varies regionally and globally. 
Smoked forms of tobacco such as 
cigars, traditional pipes and water 
pipes are highly popular and are 
often perceived as significantly 
less hazardous than cigarettes. 
Novel nicotine delivery systems not 
directly reliant on tobacco, such 
as electronic cigarettes, are becom-
ing increasingly popular, and their 
emergence presents challenges and 
opportunities for public health. 

Research suggests that some 

tobacco and nicotine products 
may pose less of a health haz-
ard than cigarette smoking, 
potentially playing a role in 
reducing morbidity and mortal-
ity due to smoking.4 However, 
evidence also suggests the pub-
lic broadly misperceives the rel-
ative risks of smoking, tobacco 
use and nicotine, erroneously 
thinking smoked tobacco prod-
ucts other than cigarettes, such 
as cigars and pipes, are harm-
less.5 

Cigars
According to the Centers for 
Disease Control and Preven-
tion, cigar consumption more 

than doubled in the United States 
from 2000 to 2011, from slightly 
less than 6.2 billion in 2000 to 
more than 13.7 billion in 2011.6 
Unlike nearly all cigarette smokers, 
most cigar smokers do not inhale. 
However, even if a cigar smoker 
doesn’t intentionally inhale, poten-
tially harmful amounts of nicotine 
can be absorbed through the lining 
of the mouth.11 For some, switch-
ing from cigarettes to cigars can be 
particularly harmful because they 
might inhale cigar smoke the way 
they inhaled cigarette smoke.11 

Although cigar smokers have 
lower rates of lung cancer, coro-
nary heart disease and lung disease 

We all know the ocular and systemic harms of cigarettes, but what about cigars, pipes, 
e-cigarettes and other tobacco delivery methods? 
By Carlo J. Pelino, OD, and Joseph J. Pizzimenti, OD

Smoke (or Vapor) Gets
in Your Eyes: Part One 

Wet AMD in a life-long smoker. Smoking reduces 
cellular antioxidants in various ocular tissues, 
especially the retina.
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the maximum daily clinical dose), a dose which caused no maternal 
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than cigarette smokers, they do 
have higher rates of these diseases 
than those who do not smoke 
cigars.6,7 

Cigar smoke contains many of 
the same toxic constituents as ciga-
rette smoke, and research shows 
cigar smoke has higher levels of 
tobacco-specific nitrosamines 
(TSNAs) than cigarette smoke, 
due to cigar tobacco’s curing and 
fermentation process.7 Many of 
these TSNAs, such as N-nitro-
sonornicotine and nicotine-derived 
nitrosamine ketone, are known 
carcinogens.7 Investigators have 
also found that cigar smoke has 
higher levels of carbon monoxide 
and nitrogen oxide than cigarette 
smoke.7 The International Agency 
of Research on Cancer found 
that cigar smoking, pipe smoking 
or both is causally connected to 
cancers of the pancreas, stomach, 
urinary tract and bladder, lung and 
upper digestive tract, including the 
oral cavity, oropharynx, hypophar-
ynx, larynx and esophagus.8,9 

More specifically, a systematic 
review of published studies on cur-
rent cigar smoking and all-cause 
and cause-specific mortality risks 
found that primary cigar smoking (i 
.e.,current, exclusive cigar smoking 
with no history of previous ciga-
rette or pipe smoking) was associ-
ated with all cause-mortality; oral, 
esophageal, pancreatic, laryngeal 
and lung cancers; coronary heart 
disease and aortic aneurysm.10

The researchers also noticed 
strong dose trends by cigars per 
day and inhalation level for pri-
mary cigar smoking for oral, 
esophageal, laryngeal and lung can-
cers. Among primary cigar smokers 
reporting no inhalation, relative 
mortality risk was still elevated 
for oral, esophageal and laryngeal 
cancers.10

Although mortality risks from 
cigar smoking vary by level of 
exposure (cigars per day) and inha-
lation level, evidence suggests cigar 
smoking carries many of the same 
health risks as cigarette smoking.10 
Future studies will hopefully collect 
detailed information on cigar type, 
exposure level and biomarkers of 
exposure and potential harm.10

Ocular Considerations
Repeated exposure to tobacco 
smoke accelerates the body’s aging 
process, including that of ocular 
tissues (Table 1).12 The chemicals in 
cigarette smoke reduce the body’s 
ability to protect itself by con-
currently increasing the levels of 
oxidants and decreasing the levels 
of antioxidants.1 Smoking causes 
blood vessels throughout the body 
to narrow and stiffen, known as 
arteriolar sclerosis. It also reduces 
the amount of oxygen in the blood, 
thus reducing the amount of oxy-
gen reaching the retina. Research 
suggests that cigarette smoke-
related tar triggers the formation of 
drusen.11 

Inhaling these toxic chemicals, 
even briefly, significantly increases 
the risk for cataract, age-related 
macular degeneration (AMD) and 
ocular ramifications of cardio-
vascular disease—and the more a 
person smokes, the higher the risks. 
Added to that, tobacco smoke, 
including second-hand smoke, is 
an irritant that worsens dry eye 
disease.1,2 

For patients diagnosed with 
AMD and diabetic retinopathy, 
smoking increases their risk of seri-
ous vision loss.12,13 Patients with 
Graves’ disease who smoke have a 
fourfold increased risk of develop-
ing ocular complications compared 
with non-smokers.13 

Fortunately, after people quit 

smoking, their risk for these ocular 
diseases becomes almost as low as 
for people who never smoked.1,2,3

In our next column, we will 
discuss pipes, hookahs, e-cigs and 
smoking cessation strategies. ■

1. Centers for Disease Control and Prevention. 2010 Surgeon 
General’s Report—How Tobacco Smoke Causes Disease: 
The Biology and Behavioral Basis for Smoking-Attributable 
Disease. Atlanta, GA:2010.
2. Benowitz NL, Brunetta PG. Smoking hazards and cessation. 
In: Broaddus VC, Mason RJ, Ernst JD, et al., eds. Murray and 
Nadel’s Textbook of Respiratory Medicine. 6th ed. Philadel-
phia, PA: Elsevier Saunders; 2016:chap 46.
3. Rakel RE, Houston T. Nicotine Addiction. In: Rakel RE, 
Rakel DP, eds. Textbook of Family Medicine. 9th ed. Philadel-
phia, PA: Elsevier Saunders; 2016:chap 49.
4. Le Houezec J, McNeill A, Britton J. Tobacco, nicotine and 
harm reduction. Drug Alcohol Rev. 2011 Mar;30(2):119–23. 
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2012;61:565–9.
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11. Hurt RD, Murphy JG, Dunn WF. Did we finally slay the evil 
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tunately, the answer is no - the dragon is still alive and well in 
the 21st century and living in the third world. Shame on us! 
Chest. 2014;146(6):1438-43.
12. Khan JC, Thurlby DA, Shahid H, et al. Smoking and 
age-related macular degeneration: The number of pack years 
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Ophthalmol. 2006;90:75-80. 
13. Solberg Y, Rosner M, Belkin M. The association between 
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ogy. 1998;42(6):535-47.

Table 1. Ocular Conditions 
Directly or Indirectly Related to 
Smoking11

• Cataract
• Age-related macular degeneration
• Dry eye disease
• Diabetic retinopathy
• Ocular ischemic syndrome
• Retinal vascular occlusions
• Anterior ischemic optic neuropathy
• Thyroid eye disease 
• Metastatic carcinoma to the uvea

Review of Systems
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For the last 13 years, Restasis 
(0.05% cyclosporine oph-
thalmic emulsion, Allergan) 
has reigned as the only 

FDA-approved prescription phar-
maceutical product for the treat-
ment of dry eye disease. Technically, 
it is indicated “to increase tear 
production in patients whose tear 
production is presumed to be sup-
pressed due to ocular inflammation 
associated with keratoconjunctivitis 
sicca.” Since the launch of Restasis 
in 2003, numerous companies have 
filed Investigational New Drug 
(IND) applications for similar con-
sideration by the FDA, including 
anakinra, bromfenac, diquafosol, 
ecabet sodium, isunakinra (EBI-
005), lifitegrast, rebamipide, tavil-
ermide (MIM-D3) and tofacitinib. 
Yet only two of these—diquafosol 
and lifitegrast—have yielded clinical 
trials successful enough to warrant 
submission of a New Drug Applica-
tion (NDA). Inspire Pharmaceuti-
cals filed an NDA for diquafosol in 
mid-2003, but despite additional 
studies, subsequent amendments 
and numerous discussions with the 
FDA, the drug was never approved 
in the US. Merck acquired Inspire 
and its holdings in 2011, but has 
made no additional attempts to gain 
FDA approval of diquafosol. 

Currently, diquafosol 3% oph-
thalmic solution is approved for 
the treatment of dry eye disease in 
Japan and is marketed as Diquas by 
Santen Pharmaceuticals.

Shire, the company developing 
lifitegrast for the treatment of dry 

eye disease, submitted its NDA 
for the drug in early 2015. Last 
October, the FDA requested an 
additional clinical study, and Shire 
responded in January 2016. The 
FDA acknowledged receipt of the 
additional data and assigned a six-
month review period for the NDA, 
with a Prescription Drug User Fee 
Act (PDUFA) goal date of July 22, 
2016. 

Should the FDA rule favorably, a 
new therapy for dry eye disease may 
be available shortly thereafter.

The Role of Inflammation
Trade publications and scientific 
journal articles have described lifite-
grast as an “integrin antagonist,” 
“ICAM-1 decoy” and “LFA-1 
inhibitor,” yet these terms are lost 
on many of us in the clinical trench-
es of optometry. To understand the 
role of this therapeutic agent, we 
need to first examine the etiology 
of dry eye disease. While many 

contributory factors have been pro-
posed and identified, most experts 
consider one that is universally 
present in dry eye disease: inflam-
mation.1-5 Whether the initiating 
event is due to mechanical, envi-
ronmental, autoimmune or other 
insult, the ocular surface in dry eye 
patients ultimately displays charac-
teristic inflammatory changes.6-9 

Inflammation of the ocular sur-
face in dry eye disease is mediated, 
at least in part, by CD4+ lympho-
cytes, also known as T-cells.3,10 
Recruitment and activation of these 
T-cells leads to the release of effec-
tor cytokines, which directly con-
tributes to the ocular tissue damage 
seen in patients with dry eye dis-
ease.10 Research shows that T-cells 
are attracted to, and subsequently 
bind with, receptors on the ocular 
surface due to the presence of a 
signaling transmembrane protein 
known as intercellular adhesion 
molecule (ICAM-1).7,11 
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Combating inflammation in dry eye is the focus of a new investigational therapy.
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ICAM-1 is normally expressed on epithelial cells, 
endothelial cells and immune function cells, but may be 
significantly upregulated when tissues are stressed.7,10,12 
T-cells are attracted to and bind with ICAM-1 on the 
ocular surface by virtue of a specific integrin, a pro-
tein attached to the T-cell’s cytoskeleton, designated 
lymphocyte function-associated antigen (LFA)-1.7,10-16 
LFA-1’s affinity for ICAM-1 can be likened to a hista-
mine receptor’s capacity to attract and bind its ligand, 
histamine. The interaction of LFA-1 with ICAM-1 
on the ocular surface facilitates a complex cascade of 
events, beginning with T-cell adhesion, followed by 
migration into the tissue, T-cell activation (upon bind-
ing with antigen presenting cells) and ultimately, cyto-
kine release.10,12 Inflammatory cytokines such as tumor 
necrosis factor (TNF)-α and interleukin (IL)-1 serve to 
stimulate additional expression of ICAM-1.10 This in 
turn leads to further proliferation and recruitment of 
T-cells, and perpetuates the cycle of inflammatory dry 
eye disease.

Pharmacology 
Lifitegrast was engineered specifically to interfere with 
the binding of LFA-1 to ICAM-1.10,12-14 Researchers 
believe that this small molecule exerts its effects by 
outcompeting ICAM-1 binding to LFA-1 in a dose-
dependent fashion.10 When key sites on the LFA-1 inte-
grin are blocked by lifitegrast, the affinity for ICAM-1 
is disrupted, and the T-cell is unable to adhere to the 
tissue surface. Thus, the subsequent cascade of events 
is prevented. To use the previous analogy, lifitegrast 
functions in inflammatory dry eye disease much in 
the same way that a histamine-antagonist functions in 
allergic conjunctivitis; by initiating a blockage of the 
receptor sites, the drug effectively derails the pathologi-
cal process.

Clinical evaluation of lifitegrast in dry eye patients 
has been extensive. With more than 2,200 subjects 
completing four multicenter, randomized, prospective 
clinical trials, it represents the most thoroughly inves-
tigated drug in this category to date.12,14,15,17 Its two 
Phase III studies, which employed 5% lifitegrast dosed 
twice daily for 12 weeks, demonstrated mixed results. 
In the first of these, subjects treated with the inves-
tigational drug demonstrated statistically significant 
improvement with regard to corneal staining (inferior 
corneal staining score, mean change from baseline). 
This was one of the study’s two co-primary endpoints. 
There was also statistically significant improvement in 
ocular discomfort and dryness in the treatment group. 

However, the second of the co-primary endpoints, 
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specified as the visual-related function subscale of the 
Ocular Surface Disease Index (VR-OSDI) was not 
met.14 

OPUS-2 employed a similar clinical protocol; how-
ever, in this trial the subjective primary outcome mea-
sure was changed from the VR-OSDI to a less complex 
Eye Dryness Score (EDS). Subjects treated with lifite-
grast 5% in the OPUS-2 demonstrated statistically 
significant improvement in the EDS, but unfortunately 
did not achieve the same results when compared to 
placebo in its co-primary endpoint of corneal fluores-
cein staining.15 And, since the FDA stipulates that both 
an objective (sign) and subjective (symptom) endpoint 
must be met in at least two separate clinical trials, it 
was no surprise that lifitegrast did not receive approv-
al upon its initial NDA. 

Since that time, however, Shire has submitted 
additional data from its one-year, multicenter safety 
study as well as results from another Phase III clinical 
trial, which has yet to be published.16,17 Interestingly, 
it appears that trial had only a single primary end-
point of EDS, which was met in the treatment group 
(p=0.0007).17,18 Perhaps more impressive, patients 
using lifitegrast demonstrated symptom improvement 
as early as two weeks after initiating therapy.17 ■
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Payment Information Rate per person No. in party Subtotal

OD Registration - $595 $595 x  ________ = $________
(includes up to 18 hours of CE, breakfasts, reception) 
Call for daily and student rates.

Additional Guest(s) - $45 (12 years and older, includes reception) $45 x  ________ = $________

Optional Catamaran/Snorkeling Activity, Saturday, June 11th $125 x ________ = $________

  TOTAL = $________

Additional Workshop(s) - 2 CE credits each 
 Glaucoma Workshop (1pm-3pm)   Ocular Surface Disease Workshop (1pm-3pm)   Retina Workshop (3:15pm-5:15pm)

 Check enclosed (make checks payable to Review of Optometry)
Charge my:     American Express    Mastercard     Visa

Credit Card Number Exp Date 

Cardholder (print name)

Signature

CONFERENCE CANCELLATION POLICY

•  Full refund on registration fee until May 8, 2016
•   50% refund on registration fee until May 23, 2016
• No refund past May 23, 2016

For more information or to register, 
contact Lois DiDomenico at 866-658-1772 
or at ReviewMeetings@Jobson.com.

Registration Information
Name                                                                         NPI # (NPI numbers will only be used for Sunshine reporting purposes)                         OE Tracker #

Practice Affiliation

Mailing Address City State Zip Code

Telephone Fax E-mail 

Name Badge Information (please print clearly)

My Name My Guest Additional Guests

MAIL FORM : Review Group Meetings c/o Jobson
                  11 Campus Blvd, Ste. 100
            Newtown Square, PA 19073

FAX FORM:    Review Meetings Group
 610-492-1039

FAIRMONT HAMILTON PRINCESS
76 P ITTS  BAY ROAD  HAMILTON,  BERMUDA HM 08
A limited number of rooms have been reserved at The Fairmont Hamilton Princess.  

Discounted Room Rates: $299 - $329 night standard, plus applicable taxes & fees.

Please call the hotel at 866-540-4447 and identify yourself as a participant 

of “Review of Optometry” for group rate.

Discounted room rates are based on space and availability, so please book early!  

Discounted room rates available 3 days pre- and 3 days post- conference based on hotel availability.

Images courtesy of Hamilton Princess & Beach Club, 
A Fairmont Managed Hotel

Up to 

18 CE 
Credits
(COPE approval pending)

Enjoy a catamaran sail and snorkel through the exciting waters of the warm North Atlantic Ocean.
Price includes equipment, lunch, and gratuities. Please join us for a fantastic afternoon!
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Ophthalmic Lenses 
Clear Lens Protection 
A new lens protection option from Essilor gives patients 
greater ability to protect their eyes from the potential 
hazards of blue light.

 The embedded Smart Blue Filter is available in all 
Transitions adaptive lenses and in select Varilux Digital 
(PAL) and Eyezen+ (enhanced SV) products—at no 
additional cost to the patient, the company says.

 The feature blocks 20% of blue light while allowing 
light in the blue-turquoise spectrum to pass through.

Visit www.essilorusa.com/bluelight.

On-The-Go Saline 
Alcon now offers a new 
saline solution for your 
contact lens patients. Clear 
Care Rinse & Go allows for 
quick, gentle contact lens 
rinsing at home or away.

After cleaning and disin-
fection, it removes loosened 
debris and trace amounts 
of cleaning and disinfecting 
solution. Alcon says it can 
be used for up to 30 days of 
contact lens storage.

It does not replace daily cleaning and disinfection of 
contact lenses, but is intended as a companion product. 

Clear Care Rinse & Go is available in two sizes: 12 fl. 
oz. and 4 fl. oz. 

Visit www.alcon.com.  

Practice Management 
New MGD Education Website
A new dry eye education 
resource is now online 
to help you educate your 
patients. 

TearScience says its 
new website DryEyeandMGD.com features: 

• An intuitive user interface. 
• A wealth of educational resources. 
• Search function to help patients locate ODs who 

offer TearScience’s LipiFlow MGD treatment.
• An MGD quiz and expert forum for patients to 

ask questions about their symptoms and treatment 
options.   

Visit www.TearScience.com.

New Speaker Series at Vision Expo
OcuSoft has launched a new speakers series program 
at this year’s International Vision Expo East. “Eyelids 
& Eyelashes: A Focus on Growth For Your Practice” 
allows optometrists to share outlooks and views with 
experts in the field, according to OcuSoft. The goal of 
the series is to discuss the developments in optometry, 
including in cosmetics and skin care, and how to 
effectively incorporate them into everyday practice, 
according to OcuSoft. 

Visit www.ocusoft.com for future meeting dates.

Diagnostic Technology
Improved Handheld Tonometer Model  
Optometrists can now take advantage of a new, user-
friendly handheld tonometer from Icare USA.

The ic100 model uses the same rebound technology 
as its successor, TA01i, with added ergonomic features 
and an improved user interface that makes it easier 
to obtain consistent, repeatable IOP measurements, 
according to the company. 

The ic100 model includes:
• The ability to be used 

without callibration, eye drops, 
air or special training.

• Intelligent positioning. Red 
and green lights help operators 
guide the tonometer into the 
correct position for testing. 
Optometrists can simply load, 
align and measure. 

• An automated measuring 
sequence, which takes a series of 
six measurements with one touch.

 Visit info@icare-usa.com. 

Post-Op Ocular Pain Drug 
Optometrists may now have another choice of pain 
medication to offer post-op cataract surgery patients. 
BromSite by Sun Pharma is the first NSAID approved to 
prevent pain, not just treat it, according to the company.

Two well-controlled studies indicated that more 
BromSite-treated patients were pain-free at day one 
post-surgery compared with controls, and more were 
inflammation-free at day 15 post-surgery, according to 
Sun Pharma. 

Expect Bromsite to be made available in the second 
half of 2016.

Visit www.sunpharma.com. ■

P r o d u c t  R e v i e w
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Meet ings  + Conferences

May 2016
■ 20-22. New Technologies and Treatments in Vision Care. 

San Antonio Marriott Rivercenter, San Antonio, TX. Hosted 

by: Review of Optometry. Key faculty: Paul Karpecki (meet-

ing chair). CE HOURS: 19. To register, email Lois DiDomenico 

at reviewmeetings@Jobson.com, call (866) 658-1772 or go to 

www.reviewofoptometry.com/SanAntonio2016. 

June 2016
■ 1-5. VT/Learning Related Visual Problems. Nova 

Southeastern University College of Optometry, Ft. Lauderdale, 

FL. Hosted by: OEP. Key Faculty: Rob Lewis. 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.

■ 2-5. Alaska Optometric Association CE Congress. Lands 

End Resort, Homer, Alaska. Hosted by: Alaska Optometric 

Association. CE hours: 22. To register, email Lisa Johnson at 

alaskaoptometrics@gmail.com, call or go to akoa.org. 

■ 2-6. 2016 Annual Congress. Midway, Utah. Hosted by: Utah 

Optometric Association. CE hours: 18. To register, email Alyssa 

White at alyssa@utaheyedoc.org, call (801) 364-9103 or go to 

www.utaheyedoc.org.

■ 3-5. Ocular Disease Update. Branson, MO. Hosted by: 

Northeastern State University, Oklahoma College of Optometry. 

Key faculty: Leonid Skorin, Rich Castillo. CE hours: 13. To regis-

ter, email Callie McAtee at mcateec@nsuok.edu.

■ 3-5. Ocular Symposium: Pearls in Ocular Diagnosis. Holiday 

Inn Golden Gateway, San Francisco. Hosted by: Ocular 

Symposium. Key faculty: H. Richard McDonald, David F. Chang, 

Andrew G. Iwach, Rona Z. Silkiss, Marc Levin, William F. Good. 

CE hours: 24. To register, email Lorraine Geary at 

ocularsymp@aol.com or call (415) 278-9940.

■ 4. South Carolina Chapter of the American Academy 

of Optometry Inaugural Meeting. Dorn Veterans Hospital, 

Columbia, SC. Hosted by: South Carolina Chapter of the 

American Academy of Optometry. Key faculty: Ron Melton, 

Randall Thomas, Julie Anne Roper, Christian Jordan, Anthony 

Van Alstine. CE hours: 5. To register, email Anthony Van Alstine 

at SouthCarolina.AAO@gmail.com.

■ 4-5. Everything Therapeutic: Houston. Health and Biomedical 

Sciences Building at the University of Houston College of 

Optometry, Houston. Hosted by: University of Houston College 

of Optometry. Key faculty: Bruce Onofrey. CE hours: 16. To reg-

ister, email optce@central.uh.edu.

■ 6-9. Indian Health Service: Biennial Healthcare Meeting. 

Marshall B. Ketchum University, Fullerton, CA. Hosted by: 

Marshall B. Ketchum University. CE hours: 25. To register, email 

Antoinette Smith at ce@ketchum.edu, call (714) 449-7495 or go 

to www.ketchum.edu/index.php/ce.

■ 10-12. Spring Congress. Embassy Suites Kingston 

Plantation, Myrtle Beach, SC. Hosted by: North Carolina State 

Optometric Society. CE hours: 18. To register, email Adrianne 

Drollette at adrianne@nceyes.org, call (919) 977-6964 or go to 

www.nceyes.org.

■ 8-12. VT/Learning Related Visual Problems. Listowel, Ontario, 

Canada. Hosted by: OEP Foundation. Key faculty: Robert 

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.

■ 8-12. The Art + Science of Optometric Care. Burlington, 

Ontario, Canada. Hosted by: OEP Foundation. Key faculty: 

Steen Aalberg. 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.

■ 9-12. VOA Annual Convention. Omni Homestead Resort,

Hot Springs, VA. Hosted by: Virginia Optometric Association. 

CE hours: 20 total, 16 per OD. To register, email Bo Keeney at 

office@thevoa.org, call (804) 643-0309 or go to www.thevoa.org.

■ 9-12. Georgia Optometric Association Annual Meeting. Omni 

Amelia Island Plantation Resort, Amelia Island, FL. Hosted by: 

Georgia Optometric Association. CE hours: 15. To register, email 

Vanessa Grosso at VanessaGOA@aol.com, call (770) 961-9866 

x-1 or go to www.GOAeyes.com.

■ 9-12. New Technologies and Treatments in Vision Care. 

Hamilton Princess & Beach Club, Bermuda City, Hamilton. 

Hosted by: Review of Optometry. Key faculty: Paul Karpecki 

(meeting chair). CE hours: 14. To register, email Lois 

DiDomenico at reviewmeetings@Jobson.com, call (866) 658-

1772 or go to www.reviewofoptometry.com/Bermuda2016.

■ 10. Dual Sensory Loss. Envision, Wichita, KS. Hosted by: 

Envision University. Key faculty: Walter Wittich. CE hours: 4. To 

register, email Michael Epp at michael.epp@envisionus.com, 

call (326) 440-1515 or go to www.envisionuniversity.org.

■ 10-11. Northwest Residents Conference. Pacific University 

Campus, Forest Grove, OR. Hosted by: Pacific University 

College of Optometry. Key faculty: 21 residents from affili-

ated programs in MN, NV, OR, PA and WA. CE hours: 10.5. 

Registration details: www.pacificu.edu/future-graduate-profes-

sional/colleges/college-optometry/continuing-education.

■ 11. Clinical Update Conference. Sheraton Omaha, Omaha, 

NE. Hosted by: Nebraska Optometric Association. Key faculty: 

Kyle Cheatham, Christopher Wolfe. CE hours: 8. To register, 

email David S. McBride at dmcbride@assocoffice.net, call (402) 

474-7716 or go to www.noaonline.org.

To list your meeting, please send the details to:
Adrienne Taron, Associate Editor: ataron@jobson.com
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 Merchandise Offered

 Practice For Sale 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

Featured Practices for Sale 

PRACTICE SALES

100% FINANCING AVAILABLE

(800) 416-2055
www.TransitionConsultants.com

NEW YORK – LONG ISLAND
This 50-year-old practice boasts an 

average annual gross of $1,500,000+

Located in a highly-desirable downtown

shopping district.  Spacious office with two 

fully equipped exam rooms.

OHIO-MIAMI COUNTY 
Long established practice grossing $605,000 

on 4 days/wk by owner. Free-standing 

building with 3 exam lanes and more space 

for growth.

FLORIDA – BREVARD COUNTY
32-year practice grossing $700,000 annually 

with lots growth potential.  Freestanding 

building with three fully equipped exam 

rooms. EMR in place.

Call for Complimentary Practice Evaluation

CONTACT US TODAY

classifiedsopti
FIND MORE PRACTICES FOR SALE ON

WWW.EYEDESIGNS.COM 
800.346.8890

CUSTOM INTERIORS + FURNITURE

CREATE 
BUILD 

INSPIRE

ASCRS BOOTH 2453
AOA BOOTH 918
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 Continuing Education

 

 

•    

 

Graduates of Medical  
Optometry Residencies

www.abcmo.org

Contact Lenses
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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! 

 

-
 

  

2 VISION SITE PRACTICES FOR SALE

 Equipment and Supplies

Save hundreds for just shopping on line. 

Go to EBAY and search the words 
PRETESTING TABLES and start  

or 
EMail: 

Motorized Pretesting 
Tables FOR LESS! 

Products and Services

IT STILL EXISTS!
 with like new 3,500 

square foot free standing building, custom  
designed and built to be an eye care facility.  
Immediate opening for an Associate or Partner-
ship leading to purchase in a unique state with no 

 
 

Grossing $700K plus with high net and phenomenal 
growth.  Will sell or lease building. Extensive web-
site with e-commerce included. Only 1/2 hour to 

Call 302-994-2299 or e-mail  

Looking to 
increase sales?

Place Your Ad here.
Contact us today for 
classified advertising:

888-498-1460
E-mail: sales@kerhgroup.com CONTACT US TODAY

classifiedsopti
FIND MORE PRACTICES FOR SALE ON

 Practice For Sale
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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 

BOX 81, CONGERS, NY 10920-0081. SUBSCRIPTION PRICES:  US: ONE YEAR $56; TWO YEARS $97, CANADA: ONE YEAR $88, TWO YEARS $160, INT’L: ONE YEAR $209, TWO YEARS 

$299. FOR SUBSCRIPTION INFORMATION CALL TOLL-FREE (877) 529-1746 (USA); OUTSIDE USA, CALL (845) 267-3065. OR EMAIL US AT REVOPTOMETRY@CAMBEYWEST.COM. 
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History
A 25-year-old black female pre-
sented via the emergency room 
with acute eye pain. She explained 
that she had been putting on her 
makeup in the morning when she 
felt something fly into her right eye.  
Unable to get it out, she reported 
for care. She was in considerable 
distress, but did not report any 
altered vision. She reported no pre-
vious ocular history or allergies.

Diagnostic Data
Her best uncorrected visual acuities 
were 20/20 OD and 20/20 OS at 
distance and near. External exami-
nation was normal with no evi-
dence of afferent pupillary defect. 
The anterior segments of both eyes 
were normal. The pertinent finding, 
in the right eye, is demonstrated in 
the photograph (Figure 1). Appla-
nation intraocular pressures mea-
sured 19mm Hg in both eyes. Her 

dilated fundus examination was 
normal.

Your Diagnosis
Does this case require any addi-

tional tests? What does this 
patient’s history and clinical 
findings tell you about her likely 
diagnosis? To find out, please visit 
www.reviewofoptometry.com. ■

Retina Quiz Answers (from page 116): 1) d; 2) d; 3) b; 4) a; 5) c.

Patient Gets a Hole in One
By Andrew S. Gurwood, OD

Fig. 1. Can you tell what’s causing this patient’s ocular pain? How would you manage 
this patient?

Next Month in the Mag
In June, Review of Optometry will present its 7th annual retina 

report. Topics include:

• How to Understand and Identify Proliferative vs. Nonproliferative 

Diabetic Retinopathy

• Nutritional Strategies to Prevent Age-Related Macular 

Degeneration: Consensus and Controversy

• Dilation Dilemmas: Why Aren’t ODs Doing it Routinely?

• Optometric Study Center: Can You Identify These Vitreous 

Anomalies? (earn 2 CE credits)

Also in this issue:

• Essential Procedures: How to Perform Punctal Plug Insertion in 

Dry Eye Patients

• Viral Conjunctivitis Treatment Do’s and Don’ts

• Case Report: Hypertensive Crisis
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*When the ECP followed the fitting guide for the 3-Zone Progressive™ Design of PureVision®2 for Presbyopia lens.

REFERENCES: 1. Data on file. Bausch & Lomb Incorporated. Rochester, NY; 2013. 2. Data on file. Bausch & Lomb Incorporated. Rochester, 

NY; 2015. 3. Thirty-nine ECPs (from 10 countries) refitted 422 existing soft contact lens wearing presbyopes into PureVision®2 Presbyopia 

lenses. Patients returned for follow-up visits after 1-2 weeks. ECP assessment of lens performance including ease of fit, and patient satisfaction 

with lenses in real-world conditions, were measured using a 6-point agreement survey.

Bausch + Lomb ULTRA, MoistureSeal, PureVision, and 3-Zone Progressive are trademarks of Bausch & Lomb Incorporated or its affiliates.  

©2016 Bausch & Lomb Incorporated. UFP.0146.USA.16

INTTRROOODDUUCCINGG

Exceptional comfort unites with  

a proven multifocal design

Provide your patients 

clarity through consistency
Learn more at  www.Bausch.com/UFP

MoistureSeal® technology

• Helps maintain 95% of lens  
moisture for a full 16 hours1

3-Zone Progressive™ Design 

• Provides outstanding near, 
intermediate, and distance vision2

• Offers easy, predictable fitting 
where 80% of patients were 
successfully fit in one visit2,3*

Bausch + Lomb ULTRA
®

 for Presbyopia
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DRY EYE CAN BE RELENTLESS

CALM THE STORM WITH LASTING RELIEF

For the 75% of dry eye patients worldwide with evaporative dry eye (MGD) symptoms1...

Your recommendation counts.

Make sure your patients 

get the lasting symptom 

relief they need by offering

them SYSTANE® BALANCE 

Lubricant Eye Drops.2

Relief that lasts© 2014 Novartis       05/14       SYS14005JAD-B

SYSTANE® BALANCE Lubricant Eye Drops: 
Protecting the Ocular Surface by Increasing Lipid Layer Thickness (LLT)

LIPID LAYER

AQUEOUS LAYER

MUCIN LAYER

CORNEAL EPITHELIUM

MEIBOMIAN
GLAND

References: 1. Akpek EK, Smith RA. Overview of age-related ocular conditions. Am J Manag Care. 2013;19
(5 suppl):S67-S75. 2. Korb DR, Blackie CA, Meadows DL, Christensen M, Tudor M. Evaluation of extended tear stability 
by two emulsion based artifi cial tears. Poster presented at: 6th International Conference on the Tear Film and Ocular
Surface: Basic Science and Clinical Relevance; September 22-25, 2010; Florence, Italy.

SYSTANE® Brand products are formulated for the temporary relief 
of burning and irritation due to dryness of the eye. 

SYSTANE® BALANCE 

Lubricant Eye Drops forms 

a protective matrix that is 

designed to replenish the lipid 

layer for long-lasting relief from 

the symptoms associated with 

evaporative dry eye (MGD). 

This unique formulation is 

designed to work on all 3 layers 

of the tear fi lm, specifi cally 

increasing LLT. This helps create 

a protective environment for the 

ocular surface.2
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