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IN THE NEWS
A new study suggests central corneal
thickness (CCT) increases as diabetic
peripheral neuropathy (DPN) becomes
more severe in patients with diabetes
because of an increase in stromal thickness. The study evaluated nine controls,
16 patients with mild DPN and nine with
severe DPN. Data showed CCT was
lowest in the control group and highest in
those with severe DPN; stromal thickness
also increased as DPN progressed.
Kumar N, Pop-Busui R, Musch DC, et al. Central
corneal thickness increase due to stromal thickening
with diabetic peripheral neuropathy severity. Cornea.
2018;37(9):1138-42.

The oxidative stress and apoptosis
seen in glaucoma patients may be
linked to elevated levels of serum bile
acids (SBA), according to researchers. A
new study found a statistically significant
difference between the SBA level in
those with and those without primary
open-angle glaucoma (POAG)—with
the median measurement of 13.4ng/mL
found in POAG patients and only 3.10ng/
mL in non-POAG patients. The investigators speculate that the connection may
lie in SBA’s clinical pathways.
Mridula J, Vijaya P, Gnanaharan J, Kamath S. Serum bile
acids in patients with primary open-angle glaucoma. J
Glaucoma. 2018;27(8):687-90.

Researchers recently found that
people with glaucoma, age-related
macular degeneration (AMD) or diabetic
retinopathy (DR) have a higher risk of
developing Alzheimer’s disease (AD).
The study found a 46% higher AD risk
in participants with recent glaucoma,
a 50% higher risk in participants with
established AMD and a 67% and 50%
increased risk in participants with recent
and established DR, respectively.
Lee CS, Larson EB, Gibbons LE, et al. Associations
between recent and established ophthalmic conditions
and risk of Alzheimer’s disease. Alzheimer’s & Dementia. August 8, 2018. [Epub ahead of print].
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Glaucoma’s Origins:
The Immune System?
The sight-threatening disease’s roots are unknown, but
researchers may have uncovered a telling detail.
By Bill Kekevian, Senior Editor

C

eliac disease, lupus and
multiple sclerosis are all
conditions that turn the
body’s immune system on itself,
attacking its own nerves, tissues or
other structures. Thanks to an unintentional discovery, glaucoma may
soon be listed among their ranks.1
The condition is the second leading cause of blindness in the world
and yet its only known modifiable
risk factor is elevated intraocular
pressure (IOP).2 That could all
change if this hypothesis plays out.
Although the new concept is still in
an early stage of research, a team
of investigators from Massachusetts Institute of Technology (MIT)
and Massachusetts Eye and Ear is
speculating that glaucoma be filed
under the autoimmune banner.
Blocking this autoimmune activity,
they feel, could be the key to treatment and perhaps even prevention.1
Using mice deficient in T-cells,
B-cells or both and a process called
adoptive cell transfer, the investigators have uncovered “compelling
evidence that glaucomatous neurodegeneration is mediated in part
by T-cells that are pre-sensitized
by exposure to commensal microflora,” the report reads.
The researchers found that, in
mice with glaucomatous damage,

T-cells infiltrated the retina when
IOP rose. Once these cells breach
the blood-retina barrier, they target
heat shock proteins, which help
cells respond to stress or injury. The
researchers suspect the T-cells attack
the proteins because they perceive
them as a threat due to prior
exposure to bacterial heat shock
proteins—the researchers could
not induce glaucoma in mice never
exposed to bacteria.1,3
The team looked at T-cell activity
in human patients with glaucoma as
well and found they have five times
the normal level of T-cells specific to
heat shock proteins, suggesting that
the same phenomenon may also
contribute to the disease in humans,
according to an MIT release.3
“This is the first report that, to
our knowledge, describes an unexpected link and the sequential roles
of elevated IOP, intact commensal
microflora and activation of T-cell
responses in the pathogenesis of
glaucoma,” the researchers stated in
the MIT release.1
1. Chen H, Cho K, Shen C, et al. Commensal microflorainduced T cell responses mediate progressive neurodegeneration in glaucoma. Nature Communications. 2018;9:3209.
2. Bulletin of the World Health Organization. World Health Organization. Glaucoma is second leading cause of blindness
globally. www.who.int/bulletin/volumes/82/11/feature1104/
en. November 1, 2004. Accessed August 21, 2018.
3. Trafton A. Study suggests glaucoma may be an autoimmune disease. MIT News Office. http://news.mit.edu/2018/
glaucoma-autoimmune-disease-0810. August 10, 2018.
Accessed August 21, 2018.
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News Review

AI Muscles in on Eye Care

R

esearchers in the United
Kingdom recently unveiled
an artificial intelligence (AI)
system that can correctly refer at
least 50 retinal conditions in 94%
of cases—stats that match or even
exceed experts in the field.1
The collaboration between
Moorfields Eye Hospital NHS
Foundation Trust, UK-based
Google DeepMind, University
Photo: Jay M. Haynie, OD

AI may soon help clinicians detect
patients such as this one with early AMD.

College London and Southampton
University published their findings
in Nature Medicine August 13th,
making waves in the eye care community.2
Because the volume and complexity of diagnostic imaging is
exploding beyond what experts
can manage, the team sought an AI
solution to ensure patients in need
are seen in a timely manner. Their
program, build on a deep learning architecture, analyzed 14,884
three-dimensional optical coherence
tomography (OCT) scans as training—and then proceeded to provide
referral recommendations on a
range of sight-threatening retinal
diseases. After experts analyzed the
same OCT scans and made their
own referral decisions, they found
the program showed a 94% accuracy rate.
The system’s ability to train
properly with so few scans removes

a major barrier to implementation,
according to the researchers: it
doesn’t need “prohibitive training
data requirements across multiple
pathologies.” But that’s not the only
barrier this system destroys. The
deep learning architecture it’s based
on uses OCT tissue segmentations
that act as device-independent
representations, meaning “referral
accuracy is maintained when using
tissue segmentations from a different type of device,” the study says.2
With these stumbling blocks out
of the way, the team plans to move
forward with clinical trials, in the
hopes of launching the system in
as many as 30 UK hospitals within
three years.1
1. Matthews S. Eye care revolution: AI programme with 94%
accuracy can now spot diseases that cause blindness (and
it’s as good as the world’s top consultants). Daily Mail. www.
dailymail.co.uk/health/article-6056259/AI-programme-spotdiseases-worlds-consultants.html. August 13, 2018. Accessed
August 14, 2018.
2. De Fauw J, Ledsam JR, Romera-Paredes B, et al. Clinically
applicable deep learning for diagnosis and referral in retinal
disease. Nature Medicine. August 13, 2018. [Epub].

Rethink Your Use of Lea Symbols

L

ea symbol charts are useful
in visual acuity assessment
in children, but different test
designs can lead to discrepancies in
measured visual acuity as a result
of differential effects of crowding, a
new study finds.
The study compared habitual
visual acuity in a sample of young
children using two versions of the
single Lea symbol charts with different crowding features.
Researchers measured monocular
habitual visual acuity in a sample of
77 young children ages four to six
using crowded Lea symbol charts
with either flanking bars separated
from the central symbol by 0.5

4

optotype width or flanking Lea optotypes separated from the central
symbol by 1.0 optotype width.
Lea symbols with flanking optotypes resulted in higher visual acuity
than the Lea symbols with flanking
bars, believed to be a result of differences in the crowding effect. The
logarithm of the minimum angle of
resolution measured using the two
chart versions with different flankers and flanker-target separations
differed, on average, by a small
amount (about 1.5 optotypes). The
study notes that this difference is
unlikely to be clinically significant.
Researchers expected their results
to show the opposite effect, where

the Lea symbols with flanking
optotypes resulted in lower acuity values, not higher than the Lea
symbols with flanking bars.
The study concludes that flankertarget separation may be more important in determining the amount
of crowding and may override the
effect of flanker type when using
single flanked optotypes for testing
visual acuity in children. Still, the
researchers recommend using the
Lea symbols with flanking bars
because of the closer flanker-target
separation.
Sailoganathan A, Rou LX, Buja KA, Siderov J. Assessment of
visual acuity in children using crowded Lea symbol charts.
Optom Vis Sci. 2018;95(8):643-7.
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News Review

The Future of AMD Therapy: a Drop?

E

than controls.
This increased
over three days to
83.31±39.72µg/
retina and cleared
from the retina
over seven days. In
the pig’s eyes, the
CPP+ranibizumab
eye drop delivered 1.7±0.4µg/
mL and the
CPP+bevacizumab
eye drop delivered
1.1±0.3µg/mL, all
significantly higher
AMD patients such as this one may one day be able to use
levels than either
eye drops instead of injections to stave off further damage.
CPP, saline, ranibizumab or bevacizumab drops
without causing patients distress or
alone.
possible side effects such as retinal
Subjects that had an anti-VEGF
tearing. In addition, by removing
intravitreal injection and those rethe need for injections, patients
ceiving CPP+anti-VEGF eye drops
could take ownership of their treathad significantly lower areas of
ment program.
neovascularization than the nega“This study is encouraging in
tive control eyes.
that it shows the potential for feasiThe researchers note that eye
bility of a topical treatment, which
drops could deliver anti-VEGF
if efficacious would be much better
treatment to the posterior segment
for patients, as their overall treatment burden would be decreased,”
explains Jeffry D. Gerson, OD, of
Grin Eye Care in Olathe, KS.
2018 Income in Review
But as promising as these results
It’s that time of year again! We at Review want to hear about how your income is doing
in 2018 for our annual income survey.
may be, Dr. Gerson warns against
If you haven’t done so already, please take a few moments to respond to this very
over-enthusiasm for a few reasons.
important survey. In our December issue, we will have crunched the numbers and will let you
“The results in this study were
know how ODs across the country are doing, income-wise.
produced in animals—this was not
Here’s an incentive for sharing your thoughts with us:
a human study.” In addition, “preBy completing the survey, you’ll have a chance to win a
vious topical drugs in trials even in
$100 American Express Gift Card.
humans that originally looked to
You can respond anonymously. All personal and
be on the road to approval ultifinancial information is confidential and used for no other
mately failed in trials.”

ye drops may one day be
an option for age-related
macular degeneration
(AMD) treatment, according to a
new study.
Though previous efforts at
topical AMD therapy have met
with little success, researchers
have developed a topical delivery
of ranibizumab and bevacizumab
that, at least in an animal model,
provides the same outcome as
injected therapy.
The recent study investigated
cell-penetrating peptides (CPP)
as ocular drug delivery vehicles.
Researchers used drops with
CPP-mediated topical delivery to
transport anti-vascular endothelial
growth factor (anti-VEGF) therapy
into the posterior segment of rabbit
and pig eyes. They also tested the
CPP and anti-VEGF mix’s efficacy
using disease models in rodents
with pre-established models of
neovascularization.
In rabbits, the CPP+bevacizumab
drop delivered 4.0±2.3µg/retina
at 24 hours—significantly higher

purpose than this survey. It only takes a few minutes,
since there are only about 20 questions.
To take the survey, visit www.surveymonkey.com/r/9QPBG6T,
or scan the QR code.

6

De Cogan F, Lynch A, Berwick M, et al. Topical treatment for
AMD: Non-invasive delivery and efficacy of ranibizumab and
bevacizumab in rabbit and porcine eyes. Invest Ophthalmol Vis
Sci. 2018;59:1439.
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IMPROVED

VISION

STARTS WITH YOU
Successful cataract surgery often depends
on strong collaboration between patients,

optometrists, and surgeons. Alcon is here to
support YOU in building those partnerships.

Alcon Surgical Oﬀerings
• The AcrySof® family of IOLs has been implanted
over 100 MILLION TIMES1 – more than any other
brand – and provides exceptional quality, clarity,
and stability. 2-4
• Our full range of products helps you meet each
individual’s needs, including astigmatic and
presbyopic patients.
• We provide resources to support collaborative care
between the optometrist and ophthalmologist.

Visit myalcon.com/cataractresources
to order resources for your patients and your practice.

References: 1. Alcon sales data on ﬁle. 2. Wirtitsch MG, Findl O, Menapace R, et al. Eﬀect of haptic design on change in axial position after cataract
surgery. J Cataract Refract Surg. 2004;30(1):45-51. 3. Visser N, Bauer NJ, Nuijts RM. Toric intraocular lenses: Historical overview, patient selection, IOL
calculation, surgical techniques, clinical outcomes, and complications. J Cataract Refract Surg. 2013;39(4):624-637. 4. Potvin R, Kramer BA, Hardten DR,
Berdahl JP. Toric intraocular lens orientation and residual refractive astigmatism: An analysis. Clin Ophthalmol. 2016;10:1829-1836.
© 2018 Novartis 04/18 US-ODE-18-E-0547a
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AcrySof® Family of Single-Piece IOLs
Important Product Information
(AcrySof® UV, AcrySof® IQ, AcrySof® IQ Toric,
AcrySof® IQ ReSTOR®, and AcrySof® IQ ReSTOR®
Toric IOLs)
CAUTION: Federal law restricts these devices to
sale by or on the order of a physician. INDICATION:
The family of AcrySof® single-piece intraocular
lenses (IOLs) includes AcrySof® UV-absorbing IOLs
(“AcrySof® UV”), AcrySof® IQ, AcrySof® IQ Toric
and AcrySof® IQ ReSTOR® and AcrySof® IQ ReSTOR®
Toric IOLs. Each of these IOLs is indicated for visual
correction of aphakia in adult patients following
cataract surgery. In addition, the AcrySof Toric
IOLs are indicated to correct pre-existing corneal
astigmatism at the time of cataract surgery. The
AcrySof IQ ReSTOR IOLs are for cataract patients
with or without presbyopia, who desire increased
spectacle independence with a multifocal vision.
All of these IOLs are intended for placement in the
capsular bag. WARNINGS/PRECAUTIONS:
General cautions for all AcrySof® and
AcrySof® UV IOLs: Careful preoperative
evaluation and sound clinical judgment should be
used by the surgeon to decide the risk/beneﬁt ratio
before implanting any IOL in a patient with any of the
conditions described in the Directions for Use that
accompany each IOL. Caution should be used prior
to lens encapsulation to avoid lens decentration or
dislocation. Viscoelastic should be removed from the
eye at the close of surgery. Additional Cautions
associated with AcrySof® IQ ReSTOR® IOLs:
Some patients may experience visual disturbances
and/or discomfort due to multifocality, especially
under dim light conditions. A reduction in contrast
sensitivity may occur in low light conditions. Visual
symptoms may be signiﬁcant enough that the patient
will request explant of the multifocal IOL. Spectacle
independence rates vary with all multifocal IOLs; as
such, some patients may need glasses when reading
small print or looking at small objects. Clinical studies
indicate that posterior capsule opaciﬁcation (PCO),
when present, may develop earlier into clinically
signiﬁcant PCO with multifocal IOLs. Additional
Cautions associated with AcrySof® IQ
Toric, AcrySof® UV Toric and ReSTOR®
Toric IOLs: Optical theory suggests that, high
astigmatic patients (i.e. > 2.5 D) may experience
spatial distortions. Possible toric IOL related factors
may include residual cylindrical error or axis
misalignments. Toric IOLs should not be implanted
if the posterior capsule is ruptured, if the zonules are
damaged, or if a primary posterior capsulotomy is
planned. Rotation can reduce astigmatic correction;
if necessary lens repositioning should occur as
early as possible prior to lens encapsulation. Prior
to surgery, physicians should provide prospective
patients with a copy of the appropriate Patient
Information Brochure available from Alcon informing
them of possible risks and beneﬁts associated with
the AcrySof® IQ Toric, AcrySof® IQ ReSTOR® and
AcrySof® IQ ReSTOR® Toric IOLs. Do not resterilize.
Do not store at temperatures over 45° C. Use only
sterile irrigating solutions to rinse or soak IOLs.
ATTENTION: Refer to the Directions for Use labeling
for the speciﬁc IOL for a complete list of indications,
warnings and precautions.

News Review

Oxidative Stress May
Contribute to KCN

R

esearchers in Iran recently discovered low serum levels of certain
antioxidants in patients with keratoconus (KCN), pointing to a possible new therapy to help ward off early progression.
After assessing serum levels of zinc (Zn), calcium, magnesium, iron,
copper (Cu) and selenium (Se) in 50 patients with advanced KCN and 50
healthy controls, the researchers noted lower zinc, copper and selenium
in the KCN group. No statistical difference existed between groups for
calcium, magnesium or iron.
The study further explains that copper deficiency is known to cause oxidative stress in tissues and abnormal collagen synthesis; zinc deficiency also
impairs the breakdown of collagen and induces oxidative stress in tissues;
“these changes can be the underlying pathology involved in loss of corneal
rigidity, thinning and formation of a cone due to the weakened tissue being
unable to withstand intraocular pressure forces that finally result in KCN,”
the study says.
This was the first investigation to report systemic selenium levels—and
low ones at that—in patients with advanced KCN, the researchers said.
Selenium deficiency plays a role in the etiology of autoimmune diseases
such as thyroid dysfunction and various infections. In addition, other studies have suggested that “selenium–lactoferrin eye drops regulate oxidative
stress in the corneal epithelium and are recommended for treatment of dry
eye,” according to the study.
“These results suggest the possible role of antioxidant activity of Zn, Cu
and Se in the etiology of advanced KCN, which then suggests the possibility of treatment of KCN by supplementation with these trace elements,”
the researchers conclude. “If such treatment could slow the progression of
KCN, then the need for keratoplasty might be reduced.”
Bamdad S, Owji N, Bolkheir A, et al. Association between advanced keratoconus and serum levels of zinc, calcium, magnesium, iron,
copper, and selenium. Cornea. June 07, 2018. [Epub ahead of print].

What’s Behind Infection?

R

esearchers recently discovered a unique microbiome in human
limbal and forniceal tissue that differs from the structure and
composition of the ocular surface microbiome as a whole. The
team obtained conjunctival tissue from 23 patients undergoing pterygium
surgery and found a significant difference in bacterial community structure
between the conjunctival surface and limbal and forniceal tissue, but no
difference between the limbus and fornix. Limbal and forniceal samples
were dominated by Pseudomonas (79.9%), which was found in low relative abundances on the conjunctival surface (6.3%).
Ozkan J, Coroneo M, Willcox M, et al. Identification and visualization of a distinct microbiome in ocular surface conjunctival
tissue. Invest Ophthalmol Vis Sci. 2018;59(10):4268-76.

© 2018 Novartis 04/18 US-ODE-18-E-0547a
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Parasol® and Extend® Punctal Occlusion

New Juvenile
Glaucoma Plan

C

hildhood glaucoma is rare
but devastating, given its
lifelong impact. As with
most diseases, early diagnosis is key
to developing a targeted treatment
protocol and preserving visual
function as much as possible. That’s
why it’s so important for the Childhood Glaucoma Research Network
(CGRN) to give doctors precise and
accurate guidance on diagnosis.
A new classification system
CGRN developed aims to do just
that by unifying the nomenclature
“through a logical and systematically approachable path.” It’s
available at www.gl-foundation.org/
wp-content/uploads/2012/04/cgrnclassificationsystemlaminatedcard.
pptx.pdf.
This new system recognizes that,
for some, a glaucoma diagnosis may
be suspected, but not confirmed. It
categorizes patients as follows:
• Glaucoma following cataract
surgery or clear lens extraction.
• Glaucoma associated with
nonacquired systemic disease or
syndrome.
• Glaucoma associated with nonacquired ocular anomalies.
• Glaucoma associated with
acquired conditions.
• Primary congenital glaucoma.
• Juvenile open-angle glaucoma.
The system has already met with
approval, as it reached a consensus agreement at the Ninth World
Glaucoma Association Consensus
and has been adopted by the American Academy of Ophthalmology. ■
Thau A, Lloyd M, Freedman S, et al. New classification system
for pediatric glaucoma: implications for clinical care and a
research registry. Curr Opin Ophthalmol. July 19, 2018. [Epub
ahead of print].
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The June 2018 Focus on Refraction column, “Home on
the Range,” addresses a misconception among optometry
students: some falsely believe their mission is to find a
single, ideal refraction for each patient and prescribe accordingly. The column generated praise and disbelief, both
of which are expressed in the following letter.
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A Range of Emotions
I was so pleased by the very well-written article co-authored by Drs. Taub and Harris, and simultaneously so sad
that there is a need for such an article.
My colleagues and I—those of us older than 60—earned
the art and science of refraction and vision care in optometry school through the Optometric Extension Program
Skeffington papers and study groups.
It is a shame that with the emphasis on medical optometry, refraction—the essence, heart and soul of optometry—and functional vision care have lately been neglected
by most optometry schools.
New graduates have little experience with retinoscopes
and prescribe whatever they come up with using a phoropter without considering the subtleties of optometry that
differentiate our quality of patient care.
I was told that what I consider to be basic knowledge
(performing an optometric vision analysis) is now considered a niche practice. What a shame. Basic optometric
visual testing is now referred to as a “specialty.”
Thank you, Drs. Taub and Harris, but shame on you,
colleges of optometry.
—Errol Rummel, OD, Jackson, NJ
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Drs. Taub and Harris Respond
We are thrilled at the opportunity to write this column
and, at the same time, disappointed at how far optometry
has drifted from its core. Even though there has been a
push toward the medical side of the field, we must treat
each patient’s visual system as part of their entire body. Refractive care is not cut and dry and, time and time again,
we find ourselves sending our students back into the exam
room to perform more tests and spend more time with the
retinoscope.
We urge ODs to acknowledge this challenge and meet it
head-on. Do not simply allow your students, or yourselves
for that matter, to rely on an autorefractor to spit out
new prescriptions; this is a recipe for disaster. I (Dr. Taub)
learned this lesson from Dr. Rummel 15 years ago when
I worked for him, and have taken it with me through my
career.
Thank you, Dr. Rummel, for all that you do for your
patients. Keep fighting the good fight.
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CONTACT LENSES

DESIGNED
FOR SUCCESS
Todd Cohan, OD
Forsight Vision, Ltd.
Long Grove, IL
Dr. Cohan was compensated by Alcon for his participation in this testimonial

Successful practices make patients’ best interests their top priority.
This means a commitment to providing excellent vision correction
and to improving patients’ daily lives. In our ofﬁce, we help
patients achieve their vision and lifestyle goals by educating them
about their vision correction options and ensuring that they have
access to the latest innovations in contact lens technologies. It is
this commitment that drives patient satisfaction, new business, and
loyalty to the practice.

DAILIES TOTAL1® Multifocal contact lenses — and all Alcon
multifocal lenses — provides the crisp, clear vision that they
need at all distances.1,4,5 Next, I tell patients that with the
groundbreaking Water Gradient and SmarTears® Technologies,
DAILIES TOTAL1® Multifocal contact lenses provide outstanding
moisture,6-8 breathability9 and all-day comfort 2,3 that can make a
real difference in their lives, whether they are interested in fulltime or part-time wear. Most importantly, patients need the
opportunity to try DAILIES TOTAL1® Multifocal contact lenses for
themselves. My patients, whether they are new or experienced
contact lens wearers, are amazed by how comfortable
DAILIES TOTAL1® Multifocal contact lenses are.2,3 In fact, the most
common response I get from patients is that they feel like they are
not wearing lenses at all. The ‘wow’ that my patients experience
when they ﬁrst try DAILIES TOTAL1® Multifocal contact lenses is
priceless — for them and for me!

Today’s presbyopes want vision correction that keeps up with their
active lives, but unfortunately, many are
All Alcon multifocal contact lenses,
under the impression that spectacles or
The ‘wow’ that my patients
including DAILIES TOTAL1® Multifocal, are
readers are their only options. As an eye
experience when they ﬁrst try
fit using the same 2-step process that
care practitioner, it is up to me and my
supports high rates of ﬁtting success and
staff to help our patients understand that
DAILIES TOTAL1® Multifocal
makes it easy to ﬁt new wearers.10-12 The
multifocal contact lenses are an option
contact
lenses
is
priceless
combination of innovative lens technologies
that can provide the exceptional vision
— for them and for me
with a simplified fitting process makes
and freedom from glasses that they
DAILIES TOTAL1® Multifocal contact lenses
need. For me, the conversation with
my go-to lens for presbyopic patients.
presbyopic patients always starts with DAILIES TOTAL1® Multifocal
contact lenses, which combine the convenience and lifestyle
After recently ﬁtting a patient who is an avid tennis player with
beneﬁts of a daily disposable contact lens with vision and
DAILIES TOTAL1® Multifocal contact lenses, our office was
comfort that are truly exceptional.1-3 I have been fitting
promptly contacted by several of her teammates who wanted the
patients with DAILIES TOTAL1® Multifocal contact lenses since the
same vision, comfort and convenience that their friend was
day they became available, and they continue to be my ﬁrst
experiencing on and off the court. The secret to success with
choice for patients.
DAILIES TOTAL1® Multifocal contact lenses is simple: tell patients
I start by telling patients that DAILIES TOTAL1® Multifocal contact
lenses can give them the vision they want without the potential
lifestyle impacts of glasses or visual compromises with monovision.
I explain that the innovative Precision Profile ® Design of

about their unique benefits, use the easy fitting process and
then let the lenses speak for themselves! By offering
DAILIES TOTAL1® Multifocal contact lenses, we are giving patients
exceptional vision correction, and helping to build our practice.
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n August 29, the government of China took the
unprecedented step of calling for limits on the sale and use
of video games. The decision came
from President Xi Jinping himself.
The action—almost certainly an
overreaction—came in response to
the rise in myopia cases in Chinese
children. According to a World
Health Organization study cited by
China Daily, myopia rates among
Chinese youth are the highest in the
world at 70% for high school and
college students and nearly 40% for
primary school students.
The goal is to reduce the incidence of myopia at least 0.5% per
year. By 2030, the government
wants the myopia rate to fall below
3% for six-year-old children, according to the plan. “It also suggests that
less than 38% of primary students
and no more than 70% of high
school students should be wearing
glasses by 2030,” states a report
from China Global TV Network, a
state-run news outlet.
Both educational and recreational
activities that entail heavy near
vision work have been cited in the
literature on myopia pathogenesis.
A recent study on participation in
‘cram schooling’ among Taiwanese
children found a correlation with
higher myopia. But the connection isn’t strong. “We’re not sure
if it’s the near work that’s driving”
increased myopia rates, pediatric
ophthalmologist Aaron Miller,
MD, told the Washington Post, “or
what’s not happening because those
individuals are doing near work.”
Namely, time spent outdoors.

The Chinese regulations will be
implemented by a number of government agencies, and parents are
also encouraged to intervene and
change behavioral norms. “All of
society should take action to jointly
protect the vision of children so that
they can all have a brighter future,”
Xi Jinping is cited in China Daily
as saying. “The use of electronic
products for non-learning purposes
should not exceed 15 minutes and
should not be more than one hour
per day,” an official told Bloomberg.
As the parent of a young child, all
I can say is: good luck with that.
Making myopia reduction a priority is, of course, an admirable goal.
Maybe China’s authoritarian-leaning
culture can pull off such an ambitious bit of social engineering. It’ll be
fascinating to watch either way.
Western countries, meanwhile, are
diving headlong into virtual reality
gaming with perhaps too blasé an
attitude toward its ill effects. Headsets like the Oculus Rift and Magic
Leap are popularizing a radical new
use of digital screens—strapping
them an inch away from the eyes—
that doesn’t get enough attention as
a potential hazard.
This month’s cover story delves
into that brave new world. Such
devices place largely untested vergence demands on the oculomotor
system, reduce the blink rates needed
to preserve the tear film and bathe
the eyes in blue light that could harm
the retina. Optometrists would do
well to be at the forefront of patient
education on responsible use of this
new visual experience before usage
habits become ingrained. ■
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Through My Eyes

Narrow Focus, Wide Impact
Opportunities abound for ODs looking to add a specialty—now and in the future.
By Paul M. Karpecki, OD, Chief Clinical Editor

A

dding a specialty to your
practice helps you do more
for patients in need while
standing out in the community. The
fastest growing one in optometry is
dry eye, but ODs are also turning
their attention to specialty contact
lenses, vision therapy, low vision and
myriad other niches. Here’s what
these opportunities can do for you.

What it Brings to the Table
First and foremost, adding a specialty provides enjoyment. You wouldn’t
specialize in an area if you didn’t
have a passion for the patients and
the subject matter. We spend more
time at work than almost any other
sphere of life, so it’s worth maximizing our enjoyment of it. As the saying goes, find work you enjoy and
you’ll never work a day in your life.
A specialty also brings in esteem
and recognition. In this day of information on demand and social media,
patients are looking on the internet
for doctors who can help their condition and who specialize in the field.
Finally, you’re likely to see growth
and success as your practice expands
in all areas beyond the specialty. Dry
eye patients, for example, may have
other associated ocular conditions
such as glaucoma, cataracts and contact lens wear issues.

Your Options
Dry eye centers are popping up
everywhere, and 90% or more are
run by optometrists. In the United
States, there are an estimated 30 to
50 million people with dry eye dis-

ease, but only about 1.5 million are
currently being treated with therapeutics.1 We can help these patients
dramatically today: advanced diagnostics such as osmolarity, MMP-9
testing and meibography can help us
catch dry eye earlier and allow us to
initiate treatment.
Once diagnosed, patients have
pharmaceuticals available to treat
dry eye, superficial punctate keratitis and flare-ups and treatments
for obstructed meibomian glands,
including lid debridement and highly
effective hydrating compresses. For
the biofilm that develops in almost
all forms of dry eye disease, we have
blepharoexfoliaton and new lid
scrubs.
Even our most basic therapies—
artificial tears—are more advanced
than ever. Other advances include
180-day dissolving punctal plugs,
neurostimulation and omega fatty
acids with GLA/EPA/DHA. Dry eye
specialty clinics are now packed with
myriad treatment options to help
every patient, no matter their clinical
signs and symptoms.
Retina is another specialty opportunity to better serve a large patient
base. Age-related macular degeneration (AMD), for example, is similar
to dry eye in its prevalence: likely to
double in the next decade or two.
As with dry eye, tools now exist for
early diagnosis, such as dark adaptometry, better imaging with optical
coherence tomography and better
monitoring technology. Even multiple treatment options exist such as
nutritional supplements with carot-

enoids, AREDS formulations for
intermediate AMD, spectacle lenses
that block high energy visible light,
anti-VEGF injections for wet AMD
and even intraocular implants for
advanced AMD.
Low vision is another key player
in advanced AMD therapy—and an
entire specialty for some practices.
In fact, any patient not correctable
to 20/20 might benefit from a low
vision intervention.
Patients with diabetic retinopathy
(DR) also benefit from doctors who
can better communicate among the
professions (e.g., endocrinologists,
primary care providers, retina specialists), monitor appropriately and
refer should proliferative DR signs or
diabetic macular edema present.
Almost every aspect of optometry stands as a potential specialty
for your practice: glaucoma, vision
therapy, contact lenses, pediatrics—the list goes on. If you select
an area of particular focus, take the
time to educate yourself extensively.
Visit other doctors who already
specialize in the field—work with a
retina group if you want to focus on
patients with diabetic retinopathy,
for example—join societies specific
to that area and gain extensive experience.
Any area of eye care with a substantial need can be an important
focus that will differentiate your
practice, enhance your day-today enjoyment and help countless
patients. ■
1. Steinberg et al. Equity Research Americas, May 18, 2017:1-38.
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Chair Side

The Softer Side of Vickers
Just kidding—these poems are brutally honest.
By Montgomery Vickers, OD

I

haven’t had time to write poetry
since I moved to Texas, and
everyone who knows me knows
just how much poetry means to me.
Quit laughing, I am serious. As an
example of my passion, here are a
few of my recent poems:
Ode to My Staff
Thank you for the things you do.
Thank you for what you don’t do.
It’s too bad I need to let you go,
Because of what you won’t do.
Your Lens
These are your lenses we have made
for you.
If you can’t see, why’d you choose
Number one instead of number
two?
Bumps
There are bumps on your eyelid
That don’t mean a thing.
There are bumps on your eye
That make your eyes sting.
Bumps in the day and bumps in the
night
All you know is something ain’t
right.
So you try every eye drop they sell at
the store,
And when those don’t work you try
even more.
You soak it and rub it and nothing
will work.
Then you call me on Sunday, you
lousy jerk!

“You told me they’d be here but
never said when.”
“I’m leaving for Holland on the very
first plane.”
There’s a problem at the lab and let
me explain.
Something was broken and the
order was lost.
The lab’ll work on it, no matter the
cost.
So please just be patient. They’ll be
here soon.
Maybe next May, but probably next
June.
My Retinal Haiku
Sunny nowadays
A sighted, blurred eyeball sees
Nothing but floaters
Your Kid’s Eyes
Your kid can’t see,
That’s what I say
But you’re on your phone
Just texting away.
Please turn it off and put it down
Before I stomp it to bits
On the cold, hard ground.

To stare at computers
And then feel the strain,
To feel like puking again and again,
To rub your eyes all day long,
To do your work and get it all
wrong.
Don’t give me low reviews for goodness’s sake
When you are the fool that made
the mistake!
Final Thoughts
All that we do, we do for love.
To protect your sight, a gift from
above.
We are not perfect. We won’t try to
be.
But what you get is what you can
see.
That last one really had me tearing up. Writing poetry can be a great
release—maybe you should give it
a try. Just don’t track me down to
swap lines. ■

Online
So you want your prescription
To buy it online.
OK by me if
you think it’s
fine

My Glasses
“Where are my glasses?” you asked
with a grin.
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Clinical Quandaries

Mission: Uncorrectable
When a patient can’t achieve 20/20 vision, give it your all to find a solution.
Edited by Paul C. Ajamian, OD
I have a one-month post-op
cataract patient who told me
on two successive visits that something was wrong with the vision in the
right eye. The anterior segment was
normal, and best-corrected acuity
20/25+1. What’s next?

Q

During the course of a busy
day, it’s easy to ignore slightly
reduced visual acuity. “Don’t,”
emphasizes Dr. Ajamian, Director
of Omni Eye Services of Atlanta.
“Any time patients tell you there
is a change in vision, investigate.”
Refract carefully and document that
you dilated the patient to come up
with an answer. Doing so will protect
yourself from legal consequences.
Dr. Ajamian has consulted on
a number of cases over the years
where doctors got into hot water by
not taking vision loss seriously.

A

Front to Back
Dr. Ajamian advises a methodical
sweep of the eye from ocular surface
to optic nerve. First, look at the cornea. With such small acuity loss to
account for, the cause could be dry
eye, map-dot-fingerprint dystrophy
or other forms of ocular surface
disease. Even if the slit lamp exam
of the cornea appears normal, don’t
forget to look at the topography.
Though you need to keep an
open mind when investigating, stick
with the most plausible scenarios
first. Dr. Ajamian says he’s seen
well-meaning clinicians order MRIs
to try to explain reduced acuity,
but something simpler and cheaper
like topography would suffice.
Especially in a post-surgical patient,

Fig. 1.This macular OCT scan demonstrates
increased average thickness OD,
confirming a thorough search.

you may encounter some induced
astigmatism. “Even if topography
is normal, consider the ‘hard lens
trick’ that has rescued me many
times,” adds Dr. Ajamian. Put a
trial hard lens on the eye and overrefract; if the cornea was the issue,
vision will return to 20/20.
Next, make sure both the anterior
and the posterior chambers are clear.
Carefully examine the crystalline
lens—or, in the case of a pseudophake, the posterior capsule— using
direct illumination, as well as retroillumination off the fundus. Milky
nuclear sclerosis is the only cataract
that can cause confusion because of
the disparity between the clinician’s
view in (clear) and the patient’s view
out (reduced).
The fundus should be the next
area of concern, and a dilated stereo exam using a 78D or 90D lens

is the best way to rule out issues
here. It affords you a more accurate look at elevation, cup-to-disc
ratios and other essential elements
of a fundus exam.
Optic nerve damage can also cause
vision loss, so practitioners should
not forget to look for cupping, pallor and nerve fiber layer loss such
as wedge defects. Check optic nerve
function by carefully ruling out an
afferent pupillary defect and perhaps
evaluate color vision. Visual fields
and electrodiagnostic testing will be
useful in many cases.
Every patient that cannot read the
20/20 line needs an explanation or
a plan to explore the issue further.
That plan may be as simple as having them follow up in a week or two
to retake acuity. Not everyone is at
their best every day, and subjective
acuity is variable. “Keep in mind the
visual axis, examine carefully all the
structures in its path and you will be
able to explain the unexplained in
most cases,” says Dr. Ajamian. “If
you can’t, document your concern
and get specialty help when needed.”

Unmasking the Culprit
“Our patient insisted that something
wasn’t right, and we dilated and saw
what appeared to be early cystoid
macular edema,” says Dr. Ajamian.
A macular optical coherence topography scan confirmed this, and the
patient was started on a topical
nonsteroidal anti-inflammatory drug
BID and prednisolone acetate 1%
QID for at least six weeks (Figure 1).
Any delay in treatment could have
spelled disaster.” ■
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The Essentials
Essentials

True Colors
Diagnosing and monitoring ocular disease isn’t always black-and-white.
By Bisant A. Labib, OD

C

olor vision testing is a staple
to screen for congenital
color vision defects; it’s also
helpful to detect or monitor disease
progression in patients with various neuro-ophthalmic conditions.
Often, a color vision test can be a
cost-effective and readily accessible
technique to identify and monitor
certain ocular diseases and enable
earlier intervention.

The Options
Color vision tests are comprised of
two categories:1
Pseudoisochromatic plates, such
as the Ishihara and Hardy-RandRittler tests, distinguish between
the different types of dichromatism,
such as protanopia and deuteranopia (red-green), or tritanopia
(blue-yellow).1,2 Widely available,
inexpensive and easy to perform and
interpret, these are the most commonly used color tests in clinical
practice.1,2
When clinicians use color plate
testing, they should record not only
the number of plates identified but
also the speed in which the patient
identifies the plates.4
Color arrangement tests, such
as the Farnworth-Munsell 100 hue
test, involve patients categorizing
colored objects with a fixed chroma
in sequential order.1 While providing
more detail and a higher sensitivity,
they are more time-consuming.1,2

The Nerve
Because color discrimination is
mediated through cones that absorb

result, color testing may be beneficial in monitoring ocular hypertension patients and their probability of
developing glaucoma. Because the
color deficiency progresses as glaucomatous damage does, it can also
offer a quantifiable measurement of
retinal ganglion cell damage.3

A New Use
POAG may create blue-yellow color
vision defects.

light stimuli and transmit that
sensory information to the optic
tract and, ultimately, the occipital
cortex, the optic nerve is sensitive
to changes in color.3 Thus, defects
in the optic nerve or photoreceptors
can alter color perception, leading to
dyschromatopsia. Optic nerve disease will affect color vision more so
than any other disease.2
In a study evaluating color vision
defects in the presence of optic neuropathies, macular diseases, media
opacities and amblyopia, preserved
visual acuity (VA) with loss of color
vision was strongly correlated with
optic neuropathy. While profound
vision loss in macular disease and
amblyopia also leads to reduced
color vision, this is likely due to the
poor VA and trouble identifying the
color plates.2
In patients with primary openangle glaucoma (POAG), color
vision defects are more likely to
affect the blue-yellow spectrum.
Often, color deficits will present
prior to a visual field defect. As a

Color vision testing may also be an
inexpensive alternative to optical
coherence tomography (OCT) for
diabetic macular edema. Studies
using the Farnworth-Munsell 100
hue test uncovered blue-yellow
defects in diabetic patients, and
researchers have developed a computerized color vision test that
shows promise. It reveals a correlation between the degree of color
vision abnormality and macular
thickness volume on OCT.5
Color vision screening can offer
great clinical insight on disease identification and progression. While it
is sensitive to optic neuropathies, it
may also show future promise in the
detection of macular diseases. As
such, optometrists should not overlook this valuable tool. ■
1. Zhao J, Davé SB, Wang J, et al. Clinical color vision testing and correlation with visual function. Am J Ophthalmol.
2015;3(140):547-52.
2. Almog Y, Nemet Y. The correlation between visual acuity and
color vision as an indicator of the cause of vision loss. Am J
Ophthalmol. 2010;149:1000-4.
3. Papaconstantinou D, Georgalas I, Kalantzis G, et al. Acquired
color vision and visual field defects in patients with ocular hypertension and early glaucoma. Clin Ophthalmol. 2009;3:251-7.
4. Behbehani R. Clinical approach to optic neuropathies. Clin
Ophthalmol. 2007:1(3):233-46.
5. Shin YJ, Park KH, Hwang JM, et al. A novel color vision test
for detection of diabetic macular edema. Invest Ophthalmol Vis
Sci. 2014;55:25-32.
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Coding Connection

Playing with Fire: OCT-A Coding
Know the reimbursement rules before you invest.
By John Rumpakis, OD, MBA, Clinical Coding Editor

I

n today’s world of outcomebased care and intense scrutiny
of medical necessity for clinical
testing, questions of reimbursements
and subsequent economics have
become integral when considering
purchasing or leasing a new piece
of diagnostic equipment. They may
be just as important to consider as
whether or not the new technology
will improve patient care.
It’s better to know in advance
how to code specific procedures,
and what you can and cannot bill
for when buying new equipment;
guessing after the fact can get you
into trouble.

Fueling the Flames
As an example, let’s look at the
somewhat recent release of optical
coherence tomography angiography
(OCT-A). When this technology was
first introduced in the literature in
2008, it was recognized as a groundbreaking diagnostic device for the
earlier detection of disease and more
effective management of disease
states.1 The first OCT-A instrument
became commercially available in
the United States in September 2015
and has the potential to replace
intravenous dye-based angiography
for most macular diseases.
As with any new technology, most
clinicians have a strong desire to
incorporate the latest and greatest
into their practice. This is where the
“reimbursement noise” starts to hit
the chat rooms and blogs—clinicians
begin informally discussing ways
to bill for the new diagnostic tests.
Unfortunately, most of the rhetoric

in these forums is not factual; it’s
simply the result of creative billing
by many to enhance reimbursements. This, of course, is driven by
the higher cost of the new technology and the desire to reach the
break-even and profitability curve
more quickly.
On a popular OD website, one
clinician recommended that ODs bill
OCT-A as follows:
• 92134 – (regular OCT of the
retina)
• 92499 – Enhanced angiography
portion of OCT
Many who follow this website
believed this was a legitimate way
to bill for OCT-A and were quite
happy with the increased reimbursement they received, even if the additional portion was being paid by the
patient. Positive stories and feedback
on this post fed the flames, and the
behavior soon became common.

Extinguish the Hype
This coding path had a major flaw.
The American Medical Association
publication of the CPT clearly
defines the coding of OCT-A to be
exactly the same as coding for OCT:
92134. This code alone is the proper
way to code the procedure—no
enhancements or embellishments,
and no increased reimbursement.
The February 2011 CPT Assistant
discusses CPT 92134: “For the posterior segment, two distinct areas
are imaged using the new technology, the optic nerve and the retina.
The evaluation of the images differs.
Consequently, codes 92133 and
92134 have been added to report

scanning computerized ophthalmic
diagnostic imaging of the optic nerve
and retina, respectively [...] Code
92134 describes scanning computerized ophthalmic diagnostic imaging
of the retina.”2
Furthermore, local coverage determinations by CMS regional carriers
also provide guidance and acknowledge that using CPT code 92134 is
appropriate for OCT-A. Using any
additional codes is duplicative, inappropriate and unwarranted.
This reimbursement issue clearly
affects the decision-making process
when acquiring new technology in a
practice. While you may not like it,
this is the prevailing rule as of today,
and upcoding this procedure to a
carrier or, worse yet, charging it to
the patient is problematic for a multitude of reasons that can all lead to
greater audit exposure and monetary
fines. If you are coding and billing a
procedure with the knowledge that
you are doing so incorrectly, that is
tantamount to doing so with intent
and is thus considered fraud, not
waste and abuse; fraud convictions
are generally criminal, not civil.
Knowing the rules is paramount,
not only when crunching the numbers to justify purchasing a new and
exciting diagnostic tool but when
considering its day-to-day use as
well. ■
Send questions and comments to
rocodingconnection@gmail.com.
1. Fingler J, Readhead C, Schwartz DM, Fraser SE. Phasecontrast OCT imaging of transverse flows in the mouse retina
and choroid. Invest Ophthalmol Vis Sci. 2008;49(11):5055-9.
2. American Medical Association. CPT Assistant. February 2011.
https://commerce.ama-assn.org/store/catalog/productDetail.
jsp?product_id=prod1170021.
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Practice Management
41st Annual Technology Report

Retool Your Office Tech
to Boost Efficiency
These tips can help you get more out of EHR, patient communication tools and new
diagnostic devices. By Brian Chou, OD

W

ith more business threats emerging by the
day—including online ophthalmic product
sales, remote vision testing, greater regulatory burden, increasing costs and the deluge
of new OD graduates—it is more important than ever
for optometrists to get the most out of their practice.
The first step is resourcefully finding the most efficient office workflow, which could include everything
from spending money on the greatest bang-for-the-buck
to reducing wasted motion, eliminating double entry of
data and ensuring staff productivity. Using new technology, such as electronic health record systems (EHRs)
and new diagnostic devices, can help.
Two decades ago, optometrists were regularly using
paper records, manual keratometers, direct ophthalmoscopes and rigid contact lens polishing units. While
these aren’t extinct, they are well on their way to joining
tangent screens and Schiotz tonometers in the optometric boneyard. Doctors are now bringing new diagnostic
technology—such as meibography, specular microscopy,
optical coherence tomography angiography (OCT-A),
fundus autofluorescence imaging, pattern electroretinogram (ERG) and macular pigment optical density—into
their practice for a multitude of reasons. These new
technologies can improve the medical care, create a
new revenue stream, elevate the patient experience or
enhance efficiency, or a combination of all of these.
But sometimes the most important technology has
nothing to do with diagnostics. An office management system is often at the heart of today’s optometric

practice, and it can make or break the experience for
patients, clinicians and staff alike. Let’s take a closer
look at how newer technologies can boost practice efficiency and keep your practice booming.

Proceed with Caution
One of my former practices offered patients ultrawidefield retinal imaging, macular pigment density
measurement and retinal nerve fiber analysis—all
advanced technology, even by today’s standards. Each
measurement was offered to patients for an additional
fee during preliminary testing. However, patients balked
at having to elect these “a-la-carte” services at a high
price, which inevitably caused operational inefficiency.
In retrospect, the fallacy was that this approach
created choice overload for the patient; they felt they
were being pressured and nickeled-and-dimed. The
patient had to discern what was unnecessary and what
had compelling value for their health, burdening staff
and doctor time that could be better spent elsewhere.
Asking the patient to choose whether to have three
additional tests created eight different permutations
of selection and caused an inconsistent workflow and
more errors when charging the patient.
As this example shows, advanced diagnostics alone
are not enough; they must also be orchestrated well.
When multiple elective tests exist, consider bundling
them together rather than having your staff sell each
one individually. Alternatively, build them into your
exam at no additional fee. Removing patient choice
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Practice Management
Image: Topcon Medical Systems

Fig. 1. This chart shows communication between various instruments in an automated refraction system.

inherently creates greater efficiency with fewer moving
parts that can fail.
My current practice, for example, provides digital
retinal imaging and fundus OCT for all patients during their routine examination for no additional cost.
This creates consumer surplus and elevates their level of
care with absolute consistency. The resultant efficiency
means I can spend more time discussing the results and
giving treatment recommendations. Although acrossthe-board retinal imaging and OCT are novel, I believe
it will eventually become commonplace, if not standard
in our industry.

Repetition = Opportunity
Futurists have projected that artificial intelligence and
robots will one day take away jobs. If this becomes a
reality, the consensus is that the most exposed jobs are
those that are “routine, repetitive and predictable.”1
In the same way, tasks within the optometric practice
that fit such a description arguably present the greatest
opportunity for using EHR and new diagnostic technology to bring greater efficiency.
Thinking through the patient cycle can help you
identify several such opportunities, from scheduling and
appointment confirmations to patient in-take and case
history, preliminary exam measurements, the examination, prescription fulfillment and ordering, billing and
collections and post-encounter administration such as
delivery notifications and surveys.

System Check
The backbone of any modern optometric practice is the
computerized system for recording patient demographic
information, scheduling, payment history and exam
findings. Today, with more than 40 EHRs available in
our industry, optometric practice owners have many
choices to pattern their workflow. Which EHR to use is
a critical, but rarely easy, decision. Each EHR requires
a significant investment in time and money for training
and implementation.
After using four different EHRs extensively, I know
first-hand that the wrong EHR can create massive inefficiency, but the right one can boost efficiency. The
EHR in my previous practice (implemented by a private
equity–funded consolidator) tripled the number of
mouse clicks required to complete an examination. A
poorly matched EHR gratuitously hinders your ability
to interact with the patient, forcing you to increase your
level of interaction with the computer instead. Conversely, efficient technology frees up more time you can
spend with your patient.
If you’re searching for the right EHR, one place
to start is rating and review websites, including
ehrcompare.com, created by two optometrists,
Adam Parker, OD, and Kevin Lafone, OD. You can
also narrow the list of potential systems further by
speaking with vendors and colleagues, visiting exhibit
hall displays and trialing versions of their software to
evaluate the functionality and ease of use.
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Practice Management
refraction system—autolensometer, autorefractor, digital phoropter and digital visual acuity
chart—all of the instruments can
interface with each other and the
EHR (Figure 1).
My new practice has a complete automated refraction system where the digital phoropter
receives readings from both the
autolensometer and the autorefractor. The lensometer, autorefraction and manifest refraction
are all transferred from the
digital phoropter, which acts as
a hub, to the EHR through an
instrument interface. Like many
other optometrists, I have found
this increases my efficiency by
reducing the amount of time
needed to record measurements,
all while also eliminating transcription errors and significantly

Image: Eye Designs Group

Another important consideration is evaluating the list of
instruments with which your
desired EHR can integrate.

Create the Perfect
Network

Once you have an EHR system in place, you’ll be able to
interface with certain diagnostic instruments, whether they
are existing instruments or
those you acquire over time.
Interfacing for tasks that are
repeated frequently, such as
lensometery and refraction,
is a significant time-saver. An
interfaced automated refraction
system is particularly valuable
because refraction is crucial to
Fig. 2. A proposed layout of diagnostic instruments
every comprehensive exam and
in a pre-test area. Space planning can optimize
requires a significant amount of function and flow.
data exchange. By comparison,
improving consistency.
while non-contact tonometers can also be interfaced
“Arguably the most powerful use of efficiency with
with EHR, there is less value in doing so. IOP can be
regards to EHR is to have your software integrated with
recorded with just one value per eye, while refraction
an automated refraction system, along with the periphhas three values (sphere, cylinder and axis). With an
erals like an autorefractor/keratometer and automated
integrated, automated refraction system, for example,
lensmeter,” said Scott Shone, president of Ophthalmic
the autolensometer measures the glasses prescription
Instruments, an independent dealer of ophthalmic
and then transfers the data to the EHR, automatically
instruments, in an interview. “To be able to test a
populating the sphere and cylinder values into the
patient with the autorefractor and autolensmeter in the
appropriate fields. If you have a complete automated
pretest room, press a button and have that data transmitted to the automated refraction unit in the exam
What Hurts Can Also Help
room is a tremendous time saver.”
Because most optometric practices still heavily rely on mercantile
sales for revenue, it’s no surprise many optometrists are unhappy
Having such a set-up also allows the OD to “instantly
when patients fill their glasses and contact lens prescriptions elsecompare the patient’s old Rx with their new prescripwhere, including warehouse and online stores. But optometrists
tion,” he says. Customized programs can include the
shouldn’t be so quick to shun these resources—they may offer
full 21-point exam or any other refracting procedure
other opportunities to save and promote efficiency.
you prefer. “The icing on the cake,”Mr. Shone says, is
Many practice owners save time and money by purchasing
that once completed, the refraction, previous Rx, new
their business supplies online and from warehouse stores. You can
Rx, automated reference data and so on can all be
also tap into this third-party vendor system by hiring freelancers
downloaded into the EHR program. “Not only does the
for graphic design, website and app development, digital marketinformation send over in a matter of seconds, but this
ing and on-hold telephone voice-overs, to name just a few. Most
eliminates any transcription errors as well.”
vendors have adapted to allow business owners to order or troubleshoot online, reducing time spent on hold waiting for service.
While online patient ratings and reviews can strike a nerve with
some clinicians, they can be invaluable when researching services
that your business may need.

Plan Your Space
The list of pre-exam measurements requires careful
thought, as does the layout of diagnostic instruments.
Ideally, the patient should not have to sit down and
stand up multiple times. Because all of my patients

34 REVIEW OF OPTOMETRY SEPTEMBER 15, 2018

030_ro0918_F1.indd 34

9/10/18 11:19 AM

Visit us at
VEW 2018!
Booth
MS11039

Give your
patients
the best

SMART SYSTEM ®2 | 2020
ACCURACY t RELIABILITY t REPEATABILITY
See how the Smart System® 2 technology enables increased
quality of care, streamlines exams and improves engagement
with your patients at every level.
Over 50 different Vision Tests, including VA, contrast,
stereopsis, binocular balance and color vision.
Near, Intermediate and Distance Testing

Call today

1/847-763-0500
63 0500
Learn more about the Visual Acuity Testing
System which includes the best USA-based
customer service and technical support in
the industry !

DVD Functionality allows the user to play DVDs directly
providing immediate fixation on retinoscopies.
Patient Education includes 26 pre-loaded patient education
images with the flexibility for additional images and videos
Internal Marketing allows you to load PowerPoint slides, images
or videos to promote your practice and educate your patients.
LEA SYMBOLS® & LEA NUMBERS® is the standard in pediatric
vision testing.

Learn more at:
mstech-eyes.com/ebook/ssebook.pdf

YEARS

The First Choice in Vision Testing Systems
© 2018 M&S Technologies , Inc. Smart System and M&S are registered trademarks of M&S Technologies. All rights reserved.

RO0918_M & S.indd 1

Toll Free: 877-225-6101

mstech-eyes.com
M&S holds US Patents 7,354,155; 7,926,948; 8,425,040;
8,167,429; 8,419,184 & 8,550,631. Other Patents Pending.

Made in the USA

8/23/18 9:59 AM

Practice Management
undergo automated perimetry, autorefraction, fundus
photography and retinal OCT, these instruments are
all on the same instrument table, allowing sequential
capture while the patient remains seated throughout
the process. The autolensometer is placed on a fixedheight table since this does not need to raise or lower to
accommodate the patient’s height. Automated perimetry
is done before fundus photography so that the photographic flash does not cause an afterimage that can
confound the visual field measurement. Meanwhile,
my topographer is placed on its own instrument table
because only certain patients require this measurement,
thereby minimizing the burden on patients.
Admittedly, there is an advantage to building a new
facility, since patient traffic flow can be streamlined,
and electrical and cabling needs can be planned from
the start, rather than retrofitting an existing space,
which may pose more limitations. This is where a space
planner that works within the eye care industry can be
immensely helpful. They can produce drawings that will
help you plan how to place your various instruments to
maximize efficiency and patient flow (Figure 2).
For optometrists who have limited space within their
practices, combination units are often a wonderful
option. For example, my previous practice had a combined autorefractor, autokeratometer and a non-contact
tonometer. This space saver was highly efficient for my
prior workflow, especially considering it also integrated
with the EHR.
Instrument distributors can be a valuable resource
due to their familiarity with a cross section of instruments by different manufacturers, and they often know
everything about each instrument’s speed and integration capabilities. Such knowledge can help you make
the right choices when shopping for new equipment to
integrate into your practice.

Secondary Interfaces
In the previous decade, many eye care EHR manufacturers concentrated their development efforts on allowing users to qualify for federal incentives. Unfortunately,
many EHRs at the time lacked desirable functionality
for communicating with patients and delivering desired
practice metrics.
To provide these functions, a cottage industry of
secondary software interfaces that transferred data
out of the EHR databases into their software systems
sprung up. Today’s patient communication software—
customer relationship management systems—allow
appointment reminders, exam recalls, surveying, marketing and so forth through e-mail, text and phone

Call Them, and They Will Come
By Kevin Henne, OD
When adding technology to our practices, we’ve probably all been
guilty of seeing nothing but another monthly payment, for which
we will have to sell services and change our routines to recover the
monthly expense. We always need to evaluate our practice patterns
before a major purchase, but we also need to contemplate a host of
other cost concerns, such as principal and interest, buying vs. leasing,
property tax implications, Americans With Disabilities Act credit considerations, depreciation, service contract options, property taxes and
longevity of both the instrument and the technology’s relevance.
We can’t become bogged down by the paralysis of analysis—it’s
one of the main reasons a practice can stagnate after 15 to 20 years.
I was guilty of not investing in new technology at the rate I should
have been because I thought I didn’t want to be paying off expensive
equipment late in my career. But paying off expensive equipment is
easier when you are excited about the improved care it provides. It’s
also easier when you have a thriving, not withering, patient base.
Upgrade and Explode
ODs often cite a lack of patients as an excuse for not investing in their
practice—but optometrists don’t do a very good job of recalling the
patients they do have, either. If you are still sending recall cards, calling patients by telephone or pre-appointing, you are in the dark ages.
In today’s high-tech practice, a patient communication software
program is a must. In my own practice, finally investing in one caused
a significant overnight jump in patient load. In my 35+ years in practice, this is the single greatest surprise—and the best thing I have
ever done in practice. It is relatively inexpensive, and I believe you will
recuperate the monthly subscription fee in the first two hours of each
month that you use it. In addition, you can keep patients connected
with your office without spending your staff’s valuable time.
Keep the Ball Rolling
Most ODs add additional equipment, such as visual fields, topographers, OCT and retinal cameras, all in the name of better patient care,
but you have to have patient flow to justify these expenditures.
This is why the patient communication system was the lynch-pin
for my practice. Once I had the patient flow, I was able to delegate
more of the actual data collection to my staff, giving me time to
evaluate the data and ensure everyone was working to their highest
level of training. It also has allowed me time to discuss examination
findings with patients in greater detail and explore other topics related
to their care such as contact lenses, nutritional supplements and ocular health such as glaucoma and cataracts.
You can’t see patients if they don’t make appointments, and you
can’t add services if you don’t have patients. It’s all connected. Adding
technology can be the single most important improvement you make
to your practice—as long as you add the right technology. For my
practice, an improved communication tool made all the difference.
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voice messaging. Other secondary platforms can help
you gather practice management metrics, which can
make a big difference when looking to implement datadriven business decisions. All these operations facilitate
efficiency and reduce the burden on staff of having to
pull charts and call patients.
More EHR companies are now developing their software to incorporate the functionality previously handled
by these patient communication software and business
dashboard systems—a welcome trend for practicing
optometrists. For example, some EHRs now include
patient portals that give patients the convenience of completing registration forms online before their appointment or upon arrival to the office using a workstation
or tablet. The staff can then transfer the patient’s data
directly into the electronic record. According to Carlos
Rivero, regional account manager for My Vision Express
(Insight Software), this “reduces the double data entry
by the staff to enter demographic and health history
information into the system.”
Many EHRs now also include patient communication
modules that permit online patient scheduling and other
patient communication functionalities, such as text and
email appointment reminders, recall, optical status and
birthday messages. Some may even include automated
communication to patients who have not been in for
an annual exam in the past 12 months and do not have
active recall or an appointment scheduled in the system.

A Team Approach
When technology is used properly, it can tackle repetitive
tasks to reduce their burden. In optometric workflow,
achieving high efficiency is a customized endeavor that
requires careful implementation of the right EHR for
your needs. From there, you must also coordinate diagnostic instruments and secondary software to interface
with the EHR. The physical location of instruments,
including cable drops and electrical outlets, plays an
important role in overall efficiency as well.
All of this coordination doesn’t have to be on your
shoulders, however; your instrument and EHR representatives, office space planner and IT professional all
become an integral part of your office team, along with
your clinical staff, to help you achieve the most efficient
workflow and patient flow. ■
Dr. Chou practices at ReVision Optometry in San
Diego, where he directs a referral-based scleral lens and
keratoconus clinic.
1. Mahdawi A. What jobs will still be around in 20 years? Read this to prepare your future. The
Guardian. www.theguardian.com/us-news/2017/jun/26/jobs-future-automation-robots-skillscreative-health. June 26, 2017. Accessed July 25, 2018.
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OCT-A

for AMD, Diabetes and Beyond
Imaging retinal and choroidal bloodflow can have a significant impact on how you
diagnose and treat any number of ocular conditions.
By Steven Ferrucci, OD, and Jay M. Haynie, OD

O

ptical coherence tomography angiography (OCT-A) is a
relatively new, noninvasive imaging technique that obtains
images in rapid succession and evaluates for changes to
examine retinal and choroidal blood flow. The technology
also captures retinal and choroidal structure as well as vascular
function and, when superimposed, allows more direct clinical correlation. This information can help clinicians diagnose and treat
many retinal conditions such as age-related macular degeneration
(AMD), diabetic retinopathy, vein occlusions and other retinal
vascular diseases. Here’s a look at how this new diagnostic technology can augment your clinical acumen.

AMD
This condition is currently the leading cause of irreversible vision
loss in adults older than age 50, and approximately 11 million
people are currently diagnosed with AMD in the United States
alone. With increased life expectancy, this number is expected to
double by 2050.1 Although only roughly 10% are the wet—or
exudative—form, these account for the vast majority of severe
vision loss and legal blindness.1
For years, the standard for evaluation of AMD and associated
choroidal neovascular membranes (CNVM) has been fluorescein
angiography (FA). However, this only provides a two-dimensional
resolution of the retinal and choroidal vasculature and does not
visualize underlying vasculature obscured by fluid, hemorrhage,
retinal pigment epithelium (RPE) detachments or other areas
of hyperfluorescence.2 In addition, the modality itself can present a similar problem: the leakage of dye in an FA may obscure

Fig. 1. This patient’s initial lesion (above) regressed
substantially after three injections (below) but more
injections were recommended to see if it could be
reduced even further.
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Fig. 2. The apparent hemes in this patient’s right macula (left) are suggestive of newonset CNVM. Several small, scattered drusen are present in the left macula (right).

Fig. 3. The patient’s raster OCT shows subretinal fluid and apparent CNVM in the right
eye and drusen and RPE disruption without subretinal fluid in the left.

underlying vasculature; the dye can
also pool, as in a pigment epithelial detachment, leading lead to an
obscured view as well.
Traditional FA poorly visualizes
the choroidal vasculature, as the
hyperfluoresence is blocked by RPE
pigment. Further, the procedure
involves injection of a dye that may
have adverse effects ranging from
nausea and vomiting to anaphylactic
reactions and, rarely, death.
OCT-A is easier and faster to
acquire than FA, does not require
injections and provides cross-sectional and en face images of retinal
as well as choroidal features, allowing three-dimensional visualization
of choroidal neovascular lesions.
Diagnosis. OCT-A technology
allows us to evaluate not only the
size of the CNVM lesion, but also
its relative depth in the retina. With
this new knowledge, we now know
that not all CNVMs are the same.
Three primary subtypes exist. Type
1 lesions arise from the choroid,

penetrate Bruch’s membrane and
invade the RPE. Type 2 lesions
also originate from the choroid but
infiltrate between the RPE and the
retina. Type 3 lesions, also called
retinal angiomatous proliferation
lesions, likely arise from downward
proliferation of the deep plexus layer
of retina vessels to the RPE. Each of
these may respond better or worse to
treatment, depending on its morphologic features. Improved imaging of
these lesions with OCT-A may soon
lead to a better understanding of
the best treatment patterns based on
morphologic features.3
Type 1 CNVM lesions can be further broken down based on OCT-A
appearance. One study described
two clinical distinctions: a “medusa”
form, representing about 55% of all
lesions, where vessels radiate in all
directions from a large feeder vessel;
and a “sea-fan” form, about 25% of
all presentations, where the majority
of smaller vessels radiate from one
large feeder vessel. The rest of the

membranes did not have smaller vessels. However, the study found these
different morphologic patterns were
not predictive of the rate of RPE
detachments, atrophy or the number
of injections needed to treat.4
Type 2 CNVM lesions are
described as either “ medusashaped” or “glomerulus-shaped,”
and are characterized by intertwined
vessels with interspersed hypodensity.5 Currently, it is unclear whether
these different morphologies noted
on OCT-A will aid in treatment.
OCT-A also allows specialists
to identify and diagnose subclinical CNVM, although much debate
exists as to whether these inactive
lesions need treatment or close
monitoring until exudation appears.
Patients with subclinical CNVMs
were found to have a much higher
rate of exudation over the course of
a year—almost 15-fold higher than
eyes without such lesions.6 Therefore, close monitoring of these subclinical lesions is a must to treat at
the first sign of true exudation.
Treatment. OCT-A can be useful
beyond diagnosis and may be integral to monitoring response to treatment. Repeat OCT-A after a series
of anti-vascular endothelial growth
factor (VEGF) injections can provide
useful information and help clinicians decide if additional treatment
is warranted (Figure 1).
OCT-A can be useful in differentiating exudative AMD from
masquerading conditions such as
central serous retinopathy (CSR) and
polypoidal choroidal vasculopathy.
The presence or absence of a CNVM
deep in the choroidal space is instrumental in the differential diagnosis
between CSR and wet AMD, as the
clinical course carries a far different
visual prognosis for the patient.7
Case example. An 81-year-old
Hispanic male presented to the clinic
reporting a black spot in the right
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eye for about a month. The patient
had been to the clinic nine months
prior and diagnosed with Stage 2
dry AMD, with 20/25 OU acuity.
He was counseled on the importance
of supplementation—advice he did
not take, for unclear reasons. The
patient also has Type 2 diabetes
with no retinopathy. Upon examination the second time, his vision was
reduced to 20/150 in the right eye.
Fundus photos revealed a hemorrhage in the right eye suspicious for
exudative AMD (Figure 2). The left
eye revealed multiple small drusen,
consistent with stage 2 dry AMD.
Spectral domain (SD) OCT revealed
subretinal fluid (SRF) overlying a
RPE lesion, suggestive of a CNVM
in the right eye and multiple drusen and RPE disruption without
any SRF in the left eye (Figure 3).
OCT-A of the right eye further
revealed a large almost 3x3mm seafan like lesion in the outer retina
and the choroid, consistent with a
large Type 1 CNVM (Figure 4). The
patient was referred to the retinal
service for anti-VEGF injections.

Diabetes
OCT-A also plays a powerful role
in evaluating and following diabetic
retinopathy (DR) and macular ischemia. Diabetes is the leading cause
of functional vision loss in the working population and second only to
AMD as the leading cause of vision
loss in adults.8 Approximately 347
million people worldwide have
diabetes mellitus (DM), and the
prevalence is expected to rise to 430
million by the year 2030.8,9
ODs must remain proactive in
the fight against blindness from diabetes, and OCT-A is an important
diagnostic tool to catch signs of DR
as early as possible.
The early complications of DM
first occur in the capillary plexus of
the deep retina, which is better eval-

uated with OCT-A than traditional
FA. DR is characterized by microaneurysmal lesions, capillary nonperfusion and ischemia. The majority of
vision loss is secondary to diabetic
macular edema and ischemic maculopathy, the latter of which is associated with functional retinal damage
and vision loss and can be a predictive factor in DR progression.10
Treatment for these complications is
vital for preserving functional vision
in patients with DM.
Diagnosis. Traditional FA and
SD-OCT have been the standard
diagnostic tests for evaluating the
complications of DM, most notably ischemia and macular edema.
However, traditional FA may fall
short when evaluating the subclinical
stages of retinopathy that can be difficult to catch with slit lamp biomicroscopy or retinal photography.
OCT-A allows the clinician to
evaluate the retina’s microvascular
system in much greater detail than
traditional angiography. With the
ability to see subclinical microaneurysmal lesions and early ischemic
changes in the retina, clinicians can
be more proactive in discussing better systemic glucose control to slow
retinopathy progression. Earlier
intervention for those with early
capillary drop is associated with a
better long-term prognosis, as more
aggressive anti-VEGF therapy can
help prevent progression of ischemia.
Treatment. Evaluating the retinal
vasculature is a vital part of following patients with DM, and a noninvasive diagnostic test such as OCT-A
can help follow the patient more
frequently without the cumbersome process and risk of traditional
intravenous FA. In addition, some
patients with later stages of DM will
have poor venous access, making
FA more difficult. OCT-A allows
the clinician to follow progression in
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OCT-A
ischemic retinal disease without the
need for venous access.
In a clinical setting, OCT-A gives
us a better estimation of ischemic
retinal changes (non-perfusion) compared with intravenous angiography
due to the ability to image the capil-

lary plexus of the deep retina, which
is not visualized with traditional FA.
New software will one day allow
the clinician to monitor and track
the progression of non-perfusion
by comparing serial images over
time and measuring the area of

non-perfusion present in a particular location of the fundus (similar
to the RNFL and GCC progression used in our glaucoma patients
with traditional SD-OCT thickness
scans). This may prove beneficial for
patients receiving intravitreal anti-

Glaucoma Care and OCT-A:
A Promising Pair
By Carolyn E. Majcher, OD
Researchers have long thought that vascular perfusion compromise and dysfunction of vascular
autoregulation play a pivotal role in the pathogenesis of glaucomatous optic neuropathy. Now,
with the advent of OCT-A to noninvasively assess
ocular blood flow and capillary density, studies
Color disc photo (left), NFL thickness (middle) and radial peripapillary capillary
confirm the presence of decreased papillary, peri- plexus OCT-A (right) of an eye with POAG and loss of the inferior temporal NFL.
papillary and macular perfusion in glaucoma eyes
compared with normal eyes.1-4
The verdict is out on whether OCT-A detected perfusion abnormalUntil recently, the main factor limiting OCT-A in glaucoma manity is the cause or consequence of glaucomatous structural loss. One
agement was a lack of quantitative perfusion measures. Without it,
study shows progressive decrease of macular vessel density occurs
clinicians had to visually detect and monitor perfusion abnormalities
in primary open-angle glaucoma (POAG) eyes; however, it was not
over time. But the FDA’s recent approval of OptoVue’s AngioAnalytics
accompanied by progressive GCC thinning, suggesting vascular dysnow provides clinicians with quantitative peripapillary and macular
function may precede, and is not a consequence of, structural loss.8
vessel density data—another objective quantitative measure to
Vascular compromise likely plays a more substantial role in glaumonitor progression over time, in addition to nerve fiber layer (NFL)
coma development for some individuals then others, particular those
and optic nerve head morphology OCT analysis.5
with normal tension forms of the condition. In the future, OCT-A may
allow clinicians to identify and customize care for patients with sigUsing this software, researchers demonstrate significantly reduced
nificant perfusion dysfunction by selecting IOP-lowering medications
OCT-A radial peripapillary capillary density in all peripapillay sectors
that favorably influence retinal or optic nerve perfusion.
in glaucomatous eyes compared with normal eyes.6 The peripapilDr. Majcher is an assistant clinical professor at Rosenberg School
lary vessel density was highly correlated with glaucoma severity,
of Optometry, University of the Incarnate Word in San Antonio, Texas.
as determined by ganglion cell complex (GCC), NFL and rim area
measures.6 Others who investigated the performance of OCT-A
1. Dastiridou A, Chopra V. Potential applications of OCT-A in glaucoma. Curr Opin Ophthalmol.
AngioAnalytics vessel density measurements compared with conven2018 May;29(3):226-33.
2. Majcher C, Trevino R, Ramirez K, et al. Evaluation of OCT-A nerve and peripapillary vascutional OCT NFL thickness found the two are similar in their ability to
lature and vasculature-structure, vasculature-function relationships in glaucoma. ARVO 2018.
4
discriminate glaucomatous from healthy eyes. Their research also
Abstract #5056-B0007.
3. Trevino R, Majcher C, Sponsel W, et al. Diagnostic accuracy and correlates of OCT-A macusuggests that OCT-A vessel density measures are not significantly
lar vessel density in glaucoma. ARVO 2018. Abstract #5062-B0013.
4. Yarmohammadi A, Zangwill LM, Diniz-Filho A, et al. OCT-A vessel density in healthy, glauinfluenced by disc size, a factor known to affect NFL and optic nerve
coma suspect, and glaucoma eyes. Invest Ophthal4
head morphologic results.
mol Vis Sci. 2016;57(9):451-9.
In Your Clinic
OCT-A may prove clinically useful in
demonstrating short-term perfusion
improvement upon initiation of glaucoma therapy.7 Whether these effects
are due to vasoactive properties of the
medications themselves or increased
perfusion as an indirect result of IOP
lowering is yet to be determined.

GCC deviation map (left) and OCT-A superficial capillary
plexus (right) of the same eye. Note loss of the inferior
GCC and corresponding OCT-A vessel density loss.

5. Optovue. Optovue receives FDA clearance for
AngioAnalytics – the world’s first OCT angiography
metrics. June 11, 2018. www.optovue.com/news/
optovue-receives-fda-clearance-for-angioanalyticsthe-worlds-first-oct-angiography-metrics. Accessed
August 3, 2018.
6. Lommatzsch C, Rothaus K, Koch JM, et al. Vessel density in OCT-A permits differentiation between
normal and glaucomatous optic nerve heads. Int J
Ophthalmol. 2018;11(5):835-43.
7. Dosch E, Majcher C, Trevino R, et al. OCT-A
retinal vascular response of dorzolamide in healthy
eyes. ARVO 2018. Abstract #2862-B0280.
8. Shoji T, Zangwill LM, Akagi T, et al. Progressive
macula vessel density loss in primary open-angle
glaucoma: a longitudinal study. Am J Ophthalmol.
2017 Oct;182:107-17.
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Fig. 4. OCT-A reveals a large CNVM in the right eye, prompting an immediate referral.

Fig. 5. This fundus image shows
scattered dot/blot hemorrhages in the
left eye consistent with mild NPDR.

Fig. 6. OCT-A of the left eye reveals
microaneurysms with early alteration of
the FAZ.

VEGF therapy and may help the clinician titrate a maintenance dosage
of anti-VEGF usage for the degree of
ischemia and rate of progression.

Case example 1. A 57-year-old
female with a 12-year history of
Type 2 diabetes presented for her
annual dilated retinal examination.
Her visual acuity measured 20/20
in each eye, and she had no subjective symptoms. The dilated retinal
examination revealed a few dot
hemorrhages in the posterior pole
of the left eye (Figure 5) consistent
with mild nonproliferative DR. OCT
imaging revealed normal macular
thickness and foveal contour compared with normative data. OCTA, however, clearly showed more
aneurysmal lesions in the parafoveal
region, as well as a disruption of the
foveal avascular zone (FAZ) consistent with early ischemic maculopathy (Figure 6).
Because ischemic retinal changes
are indicative of a more rapid progression in retinopathy, she was
considered at a higher risk for vision
loss than you might expect with a
diagnosis of mild nonproliferative
DR. Because of the OCT-A findings,

Vein Occlusions
OCT-A can be helpful in determining ischemia in a number of retinal conditions, such
as vascular occlusive disease. Knowledge
of ischemia, as well as its extent, may
be useful in the prognosis and treatment
options available to these patients.
This OCT-A demonstrates a patient with
an ischemic branch retinal vein occlusion
in the left eye with macular edema. The
area of ischemia is most pronounced in the
superficial retina superior to the macula.
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Fig. 7. Scattered dot-blot hemorrhages,
retinal exudates and neovascularization
inferior to the optic nerve head in the
left eye.

this patient is being followed more
closely.
Case example 2. A 32-year-old
man with a 27-year history of Type
1 DM was referred for a retinal evaluation by his primary care physician,
although he had no symptoms of
visual loss and his visual acuity was
20/20 OU. Dilated fundus examination revealed dot-blot hemorrhages
with hard exudate in the posterior
pole area of the left eye, as well
as irregular vessels inferior to the
optic nerve head suspicious for neovascularization (Figure 7). OCT-A
confirmed a large frond of neovascularization of the disc consistent with
proliferative DR of the left eye (Figure 8). Traditional FA confirmed the
presence of neovascularization with
leakage of dye in the later phases of
the angiogram. He was treated with
intravitreal bevacizumab and panretinal photocoagulation. The neo-

Fig. 8. This OCT-A scan confirms
neovascularization in the left eye
consistent with proliferative DR.

vascularization regressed over time,
stabilizing his retinopathy.

Advances on the Way
Although OCT-A is still an emerging
technology in the clinic, it’s already
improving with several newer innovations, each with useful applications for certain disease types:
AMD. AngioVue, a new technology by Optovue, recently gained
FDA approval to assess flow area.
Users can manually measure an
area of abnormal flow by outlining
a region for vessel detection corresponding to a CNVM or another
lesion. The flow area is monitored
precisely to see if a lesion is increasing with time, requiring additional
treatment, or if an existing lesion
is decreasing with treatment, a true
measure of treatment response. New
software will allow for custom segmentation and propagation, which

Image: Bernard Szirth, OD

Fig. 9. Example of increasing FAZ over three visits in a patient with diabetes.

will enhance the removal of artifacts from the OCT-A analysis and
make it easier to quantify changes
throughout the retina and choroid.11
Diabetes. The primary disadvantage of OCT-A for this patient population is its limited ability to image
the midperipheral retina; however,
the initial scan dimension of 3x3mm
has grown to 6x6mm and even
8x8mm in size. An 8x8mm scan
will capture the optic nerve, central
macula and the posterior pole out to
the vascular arcades in a single scan.
Shifting patient fixation and acquiring a series of images has allowed
for an evaluation of the midperiphery, and newer OCT-A technology includes internal fixation and
montage software to stitch multiple
images together much like we currently have with retinal photography
and OCT imaging, although current
OCT software only includes one
internal fixation and must be moved
manually to gain off-center images.
OptoVue’s AngioVue will also
allow for an objective, qualitative
analysis of the vascular structure
of the retina and choroid and may
be instrumental in following our
patients with diabetes. FAZ tools
will be available to accurately measure the area of the FAZ in square
millimeters. This area can then be
followed sequentially over time for
changes, indicating worsening retinal
damage (Figure 9). Vessel density
mapping will calculate the percent
of the total area in and around the
macula occupied by vessels. As
capillary dropout increases, the vessel density will decrease, signifying
increasing ischemia and potential
need for intervention (Figure 10).
In addition to the current imaging
capabilities available on the Cirrus OCT-A (Carl Zeiss Meditec), a
new software version will provide
montage capabilities to obtain a
wider field of view. A 14x14mm
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Image: Bernard Szirth, OD

show even more
promise. Newer
models may provide larger scan
dimensions, montage software and
software to track
ischemic progresFig. 10. Decreasing vessel density in both eyes over two
sion.
sequential visits, associated with increasing ischemia.
OCT-A moves
optometry one step closer to a
image is a software montage of five
proactive profession that identifies
separate 6x6mm images captured
disease and intervenes before visual
by a technician (Figure 11). The
loss. This, in the end, could potenPlexElite swept-source OCT (Carl
Zeiss Meditec) with scanning speeds tially reduce the visual threat from
AMD, DM and other retinal vascuof 100,000 A-scans per second is
lar diseases in our clinical populaavailable for research purposes and
tion. ■
will also allow for wider scanning
Dr. Ferrucci is chief of optometry
abilities without needing montage
at the US Department of Veterans
software. Such improvements in
software and montage capabilities
Affairs in North Hills, Calif., and is a
will allow clinicians to use OCT-A
professor at the Southern California
to image the midperipheral fundus
College of Optometry at Marshall B.
without the risk of adverse reactions Ketchum University in Fullerton, CA.
to sodium fluorescein.
Dr. Haynie is in private practice in
Washington state.
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Fig. 11. A 14x14mm montaged image of
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Wearable Displays
41st Annual Technology Report

Reality Check:

Protecting Ocular Health
from Headset Hazards

Devices are expanding your patients’ visual landscapes. What are they doing to their
eyes? By Jerome Legerton, OD, MS, Liz Segre and Jay Marsh, MSME

T

he wearable display industry is developing
and commercializing headsets and eyewear
that enable applications with broad benefits
for health care, education, entertainment and
more. However impressive they are, these technologies
raise some concerns and opportunities for optometrists.
What impact could these devices have on eye health
and vision by potentially increasing blue light exposure,
presenting new peripheral focal demands and creating
untested strains on convergence and accommodation?
Eye care needs to define the categories of impact on
the eye and vision and invite good research to investigate the reality of the emerging extended reality. Practitioners also have an opportunity for intervention when
clinical signs and symptoms present.

A New Reality

Virtual reality headsets, such as the one seen here, fully
occlude a room’s light and fit close to the user’s face.

Extended reality (XR) is a term that encompasses virtual reality (VR), mixed reality (MR) and augmented
reality (AR).1 Research into the development of wearable XR devices cites concern for convergence-accommodation conflict.2 The developers also cited the issues
with size and weight of wearable headsets, along with
the heat generation inherent with displays, like other
light sources, that convert a portion of energy to heat.
Optometry is primarily concerned about high-energy
blue light exposure, visual task-exacerbated dry eye,
the role of sustained near-centered tasks on refractive
error development and the role of peripheral focus
or defocus on refractive error development.3-5 Other

concerns include visual field obstruction, the potential
for cybersickness, increased asthenopia and headache,
fatigue and sleep disorders.6-8
A paucity of data and controlled studies support
the concerns or estimate the risk levels from a safety
perspective. Using a near eye display is clearly different
from any normal visual task. Near eye display viewing
is not something the natural eye can accomplish without optics in the system or novel imaging technology.
Wearable displays represent a new manner of using
the eyes, along with a new set of visual and perceptual
stimuli.
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Wearable Displays
A goal of wearable display design
is to minimize the stimulus for
accommodation for the plane of the
display content. It is ideal if there is
no, or at least minimal, demand for
accommodation and, in the absence
of three-dimensional scenes, no
demand on convergence. The developers could argue that display use
free of a demand on accommodation
and convergence does not present
a new manner of using the eyes. Even so, the display
itself presents a proximal stimulus, the display content
is dynamic and 3D is and will be a common property of
display content.
The lack of controlled studies creates the need for conversation before drawing unsubstantiated conclusions
on one side of the controversy or the other. It would be
unfair and dangerous to move quickly from theory to
doctrine and doctrine to dogma with regard to the safety
or dangers of wearable display use.

How It Works
Wearable displays have two main components. The
first is the means of generating the display; the second is
the optics that allow viewing of the display. The digital
display in the headset or eyewear is electronic and delivered in the spectacle plane or the plane of the headset.
The optics are a means of providing the dioptric power
needed to see the display content.
Displays can be occluded or transparent. All VR systems use occluded displays, many in the form of headsets
that fully block the real world while providing wide field
of view displays. The displays are flat panels that may
one day be curved. The flat panel presents a challenge
to have adequate depth of focus in the optical system
because the corners of the display are a greater distance
from the center of rotation of the eye than the center of
the display when placed at the pupillary distance (PD) of
the user.
Transparent displays are produced by using a combiner. The combiner can be something like a beam splitter in a biomicroscope that allows a camera to capture
the same image that is being viewed by the practitioner.
This form of combiner requires focusing optics. Other
forms of optical combiners exist and wave-guides are the
most frequently used systems. Light is guided by nanochannels in the spectacle lens to reflecting elements that
direct each pixel of the display to the eye without a focal
demand. Most wave-guide displays do not require optics
to focus the light.

The distance from
the eye to the flat
panel display is
greater at the edge
than in the center,
resulting in a lower
focal demand at the
corners and edges
than in the center.

Light-field technology is another method of producing a transparent display that does not require optics
between the display and the eye. In an oversimplified
description, this employs layers of transparent displays
to produce pixels that can accommodate different refractive states and focal demands and does not require
focusing optics.9
Not all transparent displays impact the eye and
vision in the same way. Each must be studied clinically
to understand the relative impact regarding binocular
vision demands, field obstruction, cybersickness, asthenopia, headache, fatigue, blue light hazard, dry eye and
mood and sleep disorders.
The second display component is the optical element
that allows for viewing the near eye display.
All commercialized VR systems employ geometric
optics in the form of high plus lenses in their headsets,
similar to a Keystone stereoscope. The designers use
adaptive optics to control the distortions of high plus
lenses and manage the problem of the variation from the
center to the corners of the flat panel distance from the
eye. The inherent reduced size of the exit port or eye-box
limits users’ ability to make full versions when viewing.
This narrow range of eye movement may be an issue
with long-term use of VR headsets. Even so, humans
rarely make versions greater than 25 degrees due to the
phenomenon of head movement propensity.
Contact lenses and intraocular lenses (IOLs) are in
development to eliminate the need for optics in the
display system.10 One design incorporates a central
micro-lens to focus the display and incorporates a lightpolarizing or spectral filter that prevents the display light
from passing through the normal refractive correction
optic zone. The eye-borne optics are engineered for wide
field of view and extended depth-of-field.11 This optical
solution potentially allows any display otherwise requiring geometric optics to be viewed in the spectacle plane
without the geometric optics in the system. The eye-box
limitation of geometric optics in a VR system is thereby
eliminated, and the eye is free to make full versions.
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Commercialized XR display headsets and eyewear
products can be binocular or monocular. Of the binocular products, only a few offer limited pupillary
distance (PD) adjustments. The need for a range of
PD for the wearable display headsets and eyewear
is expected, due to the distribution of PD across the
population. The chromatic aberration of the highpowered geometric optic increases with the angle
of off-axis viewing, and a relative vergence demand
increases with a user’s PD that departs significantly
from the average or pre-set PD. Clinicians can help
patients understand the limitations of the XR devices
when they have a PD that is significantly wider or narrower than the mean PD incorporated in the device.
Most all XR display headsets and eyewear to date
do not incorporate individual prescriptions. Refractive
errors affect an estimated 68% of American adults,
with 66% wearing some type of eyewear (eyeglasses,
contact lenses, reading glasses).12 Users must wear
additional eyewear behind the headsets, wear contact
lenses or perform the task without their respective
refractive corrections when the prescription is not
incorporated in the headsets or display eyewear. Companies are producing refractive correction lenses for
placement between the geometric optics or displays
and the eye as an alternative to wearing conventional
spectacles in addition to the headset.13 The solution
of wearing contact lenses to manage refractive correction with wearable displays may support a forecast for
a new reason for consumers to wear contact lenses.
Providing refractive correction with XR devices is a
clear opportunity for eye care practitioners and strong
reason for adding a case history question regarding
the use of XR headsets and eyewear.

NuLids
transformational
dry eye therapy
™

Transforms your patients’ lives

Finally… A doctordirected at-home
treatment for dry eye
disease that is safe,
effective and easy
to use.

Are Wearables Bearable?
The most well-understood concern with binocular
wearable displays is convergence-accommodation
conflict.14 The display is in a fixed plane in a headset
or in the spectacle eyewear. While demand on accommodation is fixed, the binocular content can vary in
its stimulus for convergence. The disparity that produces stereovision, or 3D, can stimulate convergence,
which in turn stimulates accommodation. The fixed
plane of the display does not allow accommodation
without blurring of the image. The result is a conflict
wherein the image can be blurred and single or clear
and with a vergence demand.
This conflict is known to cause fatigue and discomfort for some users.15 Efforts to increase the depth of
focus of the optical system can mitigate this conflict

A multi-center study1 showed:
• 50% decrease in dry eye symptoms
• 65% improvement in TBUT
• 80% increase in meibomian glands
yielding liquid secretions.
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Wearable Displays

Above, wave-guide channels and
reflectors direct individual pixels of light
toward the eye to create a transparent
display that also allows simultaneous
viewing of the real world. At right, a
beam splitter as a combiner allows for
simultaneous viewing of virtual content
and the real world.

by allowing the eye to accommodate with convergence
without the concomitant blur, as an increased depth
of focus should keep the image clear with convergence
accommodation. Some wearable display systems are
expected to have more or less convergence accommodation conflict than others.16
Many questions will remain unanswered: Will we
find a higher incidence of symptoms in patients who
are also found to have weaker binocular vision measures? What intervention strategies do we envision
beyond suggesting discontinuation of use of the XR
devices?
Thus far, the eyewear form factor wearable displays have frames that house the display technology,
including the electronics and, in some cases, the power
supplies. Field obstruction results when the frame endpieces and temples are larger than conventional frame
designs and occlude a portion of the visual field. Safety
concerns may arise from the reduced peripheral awareness when performing activities while wearing display
eyewear that obstructs the visual field.

Computer Blues
The ophthalmic industry has embraced a concern for
risks of exposure to high-energy visible blue light.17
The wavelength of high-energy visible blue light that
was studied on explanted retinal tissue is 405nm.18 The
range of wavelength for the theoretical risk to photoreceptors includes 400nm to 430nm. liquid-crystal

display (LCD) and organic lightemitting diode (OLED) displays are
different from each other in that an
LCD display is back-lit, while the
OLED emits the light directly. The
blue light emitted in each case is centered in the range of 445 to 465nm
and not in the 400nm to 430nm
range.19
Sunlight and micro-displays are
not equivalent with regard to the
significant spike in the range of
theoretical concern. The spectral
power distribution comparison must
also be analyzed in the context of
the luminance to understand the
relative exposure of photoreceptors to the theoretically harmful
visible blue light. Sunlight, on an
average day, has a luminance of
35,000 candela per meter squared,
while the average display brightness
when used indoors has a luminance of 250 candela per
meter squared.20 The luminance difference alone in the
absence of the fact that the spectral power distribution
has more visible blue light in the 400nm to 430nm
range in sunlight suggests that the total retinal exposure
to high-energy visible blue light is greater in five minutes of average daytime sunlight than it is in more than
11.5 hours of wearable display use.21 The outcome is
similar for computer monitors that have a luminance in
the range of 250 to 500 candela per meter squared.22
The concern for visible blue light hazard will become
more relevant when display luminance increases above
the 1,000 candela per meter squared level and if the
band of blue light shifts to lower wavelengths. The
Laws and Regulations for Radiation Emitting Products
of the Food and Drug Administration provide guidance
for display products issues related to electromagnetic
radiation.23 Blue light hazard is not listed as a specific
consideration in this guidance.
The correlation of use of computer displays in general with sleep disorders is a current concern.24 The
same is expected with the use of wearable displays.
The wavelength of light known to suppress melatonin through the non-visual retinal pathway of the
intrinsically photosensitive ganglion cells is 460nm to
480nm.25 The wavelength emitted by electronic microdisplays, including those used in wave-guide and lightfield technology, fall in this range. Sleep disorders are
one known result of continual visible blue light expo-
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sure in this wavelength. The absence of exposure to
wavelengths in this range also causes sleep disorders
due to the need for circadian rhythm that is made
possible by alternate suppression and subsequent
production of melatonin. It is straightforward to create smart eyewear that reduces the blue light emission based on a pre-determined sensing or signal, to
shift the exposure to the visible red light to stop the
melatonin suppression in an effort to restore normal
circadian rhythm.
Incorporating technology that modulates the
chromaticity of the display output such as f.lux and
Apple’s Night Shift feature can also regulate the different bands of visible blue light toward these same
ends. Eye care practitioners may choose to investigate
the number of hours per day of their patients’ use of
XR headsets and eyewear and consider recommendations for reducing the time of exposure to visible blue
light or the use of contact lenses that filter the majority of the band between 400nm and 430nm while
exercising caution in over-filtering the band between
460nm and 480nm.

On the Blink
Dry eye symptoms or disorders are a concern with sustained visual tasks. One cause is a reduced blink rate
or quality that occurs with concentrated visual tasks.26
The reduced blink rate is correlated with greater
evaporation of the tears. Observations with the use
of VR headsets appear to support that they are sealed
and warm. It is possible the VR headsets may have a
therapeutic benefit due to the goggle effect, known to
increase the relative humidity around the eye is known
to have therapeutic value for evaporative dry eye.27
Even so, there is an opportunity to investigate signs
and symptoms of dry eye in patients who report multihour use of XR devices.
Cybersickness—also called simulator sickness—is
a form of motion sickness associated with VR environments.28 A disagreement with visually perceived
movement and movement sensed by the vestibular
apparatus is the likely cause.29 The otoliths and semicircular canals, along with proprioceptors within
muscles of the body, may not send the same movement
signals as the visual system during wearable display
use.30 The vestibular apparatus may signal a stationary
position while the visual content signals rapid motion
or shifts in the position of objects relative to egocentric localization. The experience of cybersickness
may be different with fully occluded VR systems than
with AR and MR systems that allow a peripheral lock
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Wearable Displays
on the real world. There is an opportunity to investigate vision therapy
strategies for patients who use XR
headsets and eyewear and report
symptoms of cybersickness.
Use of near eye displays may also
play a role in refractive error development. One study reported correlation between sustained near centered
tasks and development of myopia.31
The correlation of sustained near
tasks and myopiagenesis is without
a well understood mechanism. Correlation and causation are not the
same. The cause may be the absence
of outdoor activity in individuals
who engage in near work for long
periods. More research is needed
to strengthen the evidence basis for
the role of sustained close work and
myopiagenesis in general and to see
if a correlation also exists with wearable display use in particular.

Display blue light’s peak wavelength has
lower energy, and the relative intensity
of display light is significantly lower.

A second factor in myopiagenesis
is the peripheral focus, or defocus,
of the optical system of the wearable
display. The evidence of the role of
peripheral defocus in regulating myopia supports the value of a myopic
peripheral defocus while the central
image falls on the fovea.32 A myopic peripheral defocus occurs when
on- and off-axis peripheral imaging
is focused in front of the peripheral
retina and is held to be advantageous in reducing the progression
of myopia. The flat panel display in
conjunction with all geometric optics
including eye-borne optics results in
the peripheral retinal image of a VR
display being focused in front of the
retina, because the peripheral display
is further from the eye and, therefore, has a lesser focal demand while
being focused by the same dioptric
power.

Hiring
Optical Staff?
MoreʉOpticians, Insurance
Specialists, and other optical
staff find jobs on Local Eye
Site than anywhere else.
Save 20% on your job listing
with coupon code REVOPT
localeyesite.com
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Wearable Displays
The optical modeling of the current flat panel and
geometric optics supports that the use of wearable
displays is expected to inherently provide a therapeutic
myopic defocus image shell. Such an effect will be produced even when a curved display is available with curvature equivalent to the base curve of a spectacle lens,
since the periphery of the display will be further from
the eye than the center of the display.
In the long-term, the eye care community will benefit
from studying refractive error development in users of
XR systems to determine if there is therapeutic value or
otherwise.

What to Watch and What to Do
It’s the job of clinical researchers to evaluate the impact
these wearable displays may have on visual performance and eye health. The potential for harnessing
this technology for personal and professional use in
surgical visualization, situation awareness, patient
engagement while accessing electronic medical records,
visual rehabilitation, low vision and continuing education is significant. Consumers are already adopting the
technology at a high rate and will seek our care when
symptoms and challenges to adaptation occur. There
are pitfalls in making hasty causal conclusions whether
positive or negative with regard to the impact of the
technology. The XR industry has already spent billions
of dollars in research and development and is aiming
high. They are expected to do anything and everything
they can to mitigate real problems.
Controlled clinical investigations are needed, along
with peer-reviewed case studies, to provide an evidence
basis for conclusions about the technology that is
emerging and that will usher in a widespread change
in how our patients will be using their eyes and vision.
In the meantime, practitioners have an opportunity to
apply the art and science of vision care as intervention
for patients who struggle to adapt to the XR headsets
and eyewear, and who report symptoms or have clinical
signs related to the anticipated problems with convergence accommodation conflict, high-energy visible blue
light exposure, visual task-exacerbated dry eye, emerging myopia, cybersickness, field obstruction, increased
asthenopia and headache, fatigue and sleep disorders. ■
Dr. Legerton is the co-founder of SynergEyes and
Innovega.
Ms. Segre has served in eye care journalism for 24
years and is the founding editor of allaboutvision.com.
Mr. Marsh has a Masters in Mechanical Engineering,
Cal Poly Pomona and serves as the vice president, engineering for Innovega.
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SPECIALTIES

Why Refer When You
Can Retain?
Adding a specialty focus elevates your practice and dramatically improves your
patients’ lives. By Catherine Manthorp, Associate Editor

A

s optometry grows at an
impressive rate—new grads
outpace retirees every year—
it becomes more difficult to
stand out from the crowd. If yours
is a typical practice, what draws
patients in beside proximity and the
insurance plans you accept? Those
may have been enough to help you
get by in the past. But sooner or
later, you will need more.
There are plenty of ways ODs can
spice up their practices. You could
buy that expensive piece of equipment you have been eyeing. Perhaps
you could look into bringing a
ground-breaking new treatment or
another doctor on board. Maybe
you could even add a specialty.
Specializing allows ODs to differentiate and expand their practices, increase their profit margins
and meet more patient needs. Some
specialties build on the services a
practice already offers. Others completely reinvent a practice. But all
come with a few basic requirements.
Practice management guru Gary
Gerber, OD, of Treehouse Eyes and
the Power Practice, says integrating

a specialty into a primary care practice should be done carefully and
with plenty of forethought to ensure
positive clinical outcomes.
Dr. Gerber says the biggest lesson he has learned and continues to
preach is that clinicians interested in
specializing cannot dabble. You will
be doing your patients and specialty
more harm than good, he says,
because dabbling prevents patients
from receiving the quality of care
they need. If you are going to call
yourself a specialist, you better make
sure you can live up to the title.
Clinicians must learn the ins and
outs of the trade and its patient
demographic, and staff must be
appropriately trained as well,
according to Dr. Gerber. You must
also understand the time commitment, the equipment investment
and the billing process, he notes. By
putting in the work before providing
care, Dr. Gerber says clinicians are
able to plan ahead, better manage
and balance competing priorities
and pave the way for a successful
specialty practice without disrupting
the current establishment.

This article discusses several specialties and the fundamental steps
clinicians can take to master each,
beginning with simpler undertakings and progressing to some of
the more ambitious pursuits. What
makes one easier to integrate than
another? Minimal added expense for
maximum gain, services that appeal
to abroad swathe of patients and
clinical services that build on your
existing knowledge base.

Dry Eye
Nearly 35% of Americans are
affected by dry eye, according to
Peter Cass, OD, of Beaumont, TX,
and Nevada’s Douglas Devries,
OD. This number, however, is conservative because symptoms are
misjudged, hard to understand and
easily confused with those of other
conditions, the doctors noted during
their lecture on starting a dry eye
clinic at the AOA annual conference
in Denver earlier this year.
While the percentage of the population affected by dry eye is increasing, Jennifer Lyerly, OD, of Cary,
NC, says clinicians rely on the same
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the commodification of soft contact
(MiBo Medical Group)
lenses that causes patients to look
are all used by specialists
toward online lens suppliers.
to treat MGD, says Dr.
Dr. Collier recommends cliniLyerly.
cians gain as much knowledge about
Once your office is
specialty lenses as possible prior
geared up and your staff
to investing their time, money and
is trained, Drs. Cass and
resources into building a practice
Devries note that specialthat may not be of any personal
ists should standardize
interest or value to them. Brooke
the process of screening
Messer, OD, of Edina, MN, says
and examining patients
clinicians can do so by making conwith a questionnaire
nections, forming relationships and
like the Standard Patient
taking advantage of resources, such
Paul Karpecki, OD, performs a slit lamp exam on a
Evaluation of Eye Dryas conferences and CE courses.
dry eye patient. An early interest in dry eye led Dr.
ness (SPEED), which
Dr. Messer suggests establishing
Karpecki to devote much of his professional career to
quickly evaluates the
a rapport with specialty lens labs
the discipline, helping him make a name for himself.
frequency and severity
and their consultants to learn more,
of symptoms on a scale
understand the warranty process and
simple solutions—like prescribing
from 0 to 28, 0 indicating the least
order the right products for a larger
artificial tears and daily disposable
severe form of the disease. These
number of patients. Dr. Collier says
lenses—and fail to provide personal- patients will likely need long-term
one of the biggest mistakes he sees is
ized care that offers long-term relief.
clinical observation and care, so
when a specialist acquires a little bit
Drs. Cass and Devries argue that
establishing baselines is important
of knowledge about many products
specializing in dry eye is cost-effecfor measuring progress.
rather than a lot of knowledge about
tive, is profitable and pays for itself.
a few products. He suggests honTo properly motivate a dry eye
Specialty Contact Lenses
ing your craft on a lens design you
patient to comply with treatment
Fitting custom lenses builds pracregimens and prevention strategies,
tices, increases referrals, better serves understand and making it your “primary weapon” so you can become
it is important to first educate all
an existing yet underserved patient
an expert in one thing instead of a
members of a practice about dry
population and is rewarding on
generalist in a lot of things.
eye so they can facilitate effective
a personal and professional level,
patient education, according to Dr.
says Cory Collier,
Lyerly. She adds that tasks should be OD, of Lakewood
delegated; technicians must be able
Ranch, FL. It is also
to explain the purpose and function
an extension of a
of different devices, take images and
clinician’s ability to
perform treatment procedures, while manage corneal and
clinicians are in charge of identifying ocular surface condicandidates for treatment and intertions.
preting images.
Many specialty
Dr. Lyerly suggests focusing on the contact lens patients
high rate of meibomian gland dyshave medical condifunction (MGD) among patients—
tions that require sepa study suggests 86% of dry eye
arate follow-up care
patients have associated MGD—by
and management,
investing in devices that photograph
creating additional
and treat the glands.1 TearScience’s
streams of revenue,
according to Dr.
LipiView and LipiScan meibogCollier. It is also an
raphers and LipiFlow treatment
ideal way to insulate Dr. Collier helps a specialty contact lens patient insert a
device, BlephEx (Rysurg), intense
your practice from
pulsed light and MiBo Thermoflo
custom lens.
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completes more fittings
and masters the common
symptoms of less severe
conditions should they
start treating conditions
that have progressed,
according to Dr. Messer.
Each specialist determines their own fitting
fee, which could amount
to several hundred dollars, and how much to
mark up their lenses
based on the value they
place on their time
and expertise, says Dr.
Collier.

Photo: Kathleen Foster Elliott, OD

To provide quality care, the entire
practice needs to be on board. Staff
must be trained and prepared to
interact with different patient groups
and ocular conditions and educate
patients about lenses, fitting and
wear and care, says Dr. Messer.
Maybe most importantly, staff needs
to understand how custom lenses
benefit the patient and the practice,
notes Dr. Collier.
Because most primary care offices
already have the fundamentals,
Dr. Collier says the equipment
investment is minimal. To ensure a
practice has the necessary tools, Dr.
Messer notes that it is worth investing in a corneal topographer, an
OCT capable of anterior segment
imaging and a specular endothelial
microscope. You will also need fitting sets for GPs and scleral lenses.
When acquiring patients, Dr.
Collier suggests using a mixture
of internal and external marketing
strategies. Staff must be able to identify candidates from their current
patient pool and educate clinicians
who do not offer specialty contact
lens services, or work with those
who do, on the signs of a specialty
lens patient, he says.
Dr. Collier recommends reserving
initial visits for consults to assess
a patient’s condition, and educate
them about it and the process so
both parties feel comfortable, are
on the same page and have similar
expectations. Basic fitting and lens
information, tips, resources, costs
and responsibilities should be outlined in a brochure or contract, and
patients should be given the chance
to ask questions and express concerns, notes Dr. Messer.
When beginning the process of fitting custom lenses, Dr. Messer says it
is smart to start with and learn from
patients who have a milder version
of the condition for which they are
being treated. Only after a clinician

Dr. Elliott performs retinoscopy on a baby that
remains in a car seat to ensure a smoother exam.

Pediatrics
One in four children has an undiagnosed vision problem that could
lead to adverse effects ranging from
chronic headaches to school difficulties, according to the AOA.2 Kathleen Foster Elliott, OD, of Tulsa,
OK, says caring for these underserved patients is important because
80% of learning occurs visually, and
untreated vision problems in children could be life-threatening.
Specializing in pediatrics is also
low-cost and profitable, Dr. Elliott
notes, because most primary care
offices already have the necessary
equipment, and clinicians are able to
schedule family members and more
appointments of shorter lengths.
However, to treat this young
patient demographic, staff must be
trained to interact with children
and educate parents, according to
Dr. Elliott. Accommodating kids
can be tricky; they need their own
waiting room amenities (toys, coloring books, videos, kid-sized chairs),
appropriate diagnostic equipment—
and unconditional patience from
everyone in the office.
When stocking their practices
with appropriate frame sizes, designs
and brands, Dr. Elliott says clini-

cians should take into account the
flat nose bridges typical of children.
Along the same lines, she notes
that clinicians should be mindful of
purchasing tools suited for young
patient care, including cyclopentolate eye drops to ascertain an
exact prescription and lens bars to
perform retinoscopy. Dr. Elliott also
recommends investing in the Spot
Vision Screener (Welch Allyn), which
can serve as a portable autorefractor for adults, to pick up early signs
of amblyopia, refractive error, strabismus and astigmatism in patients
as young as newborns. Using their
newly acquired equipment, Dr.
Elliott notes that specialists will be
able to perform appropriate exams,
such as a cycloplegic exam to obtain
an accurate refraction and diagnose
accordingly.
Due to children’s short attention
spans, Dr. Elliott suggests performing eye exams in an infant and
toddler room and keeping patients
occupied with toys or cartoons on
a laptop or the Acuity Pro (VisionScience Software), which also
enables clinicians to use an eye chart.
Dr. Elliott recommends letting young
kids sit on their parents’ laps and
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keeping babies in their car seats to
accommodate them comfortably
and alleviate fear. Pending parental
approval, Dr. Elliott says clinicians
could implement a reward system
for children who are on their best
behavior throughout the exam.
Dr. Elliott recommends specialists develop relationships with local
family doctors and pediatricians to
educate them on when to refer, raise
awareness about their pediatric services and improve patient flow.

Photo: Heidi Sensenig, OD

To become an expert, Dr. Bakhru
suggests clinicians find a specialist
to shadow or complete an in-state
residency to better understand the
specific model. Clinicians can also
connect with other practitioners and
expand their knowledge through CE
courses, Dr. Sensenig notes. Understanding vision therapy from the
inside out is especially important if
a clinician plans on working with
traumatic brain injury patients.
As soon as a clinician has the
specialty knowledge they need,
they are ready to join a practice
Vision Therapy
interested in vision therapy. Some
Adding this specialty can differdoctors do their own vision therapy,
entiate your practice as a referral
Dr. Sensenig says, while others hire
center, expand your patient base,
vision therapists. According to Dr.
add an income stream and better
Bakhru, vision therapy in a private
serve existing patients, according to
Heidi Sensenig, OD, of Reading, PA. practice is only profitable if a theraVision therapy is unique because it is pist sees patients while a specialist
one of a few eye specialties that only performs exams and evaluations, or
if the specialist sees multiple patients
ODs learn in school, notes Rima
at once for therapy.
Bakhru, OD, of Park Slope Eye.
If a vision therapist is brought on
MDs are simply not a competitive
board, they must be trained to care
factor, and honestly, most ODs are
for patients under the direction of
not either; the field is small.
the specialist, says Dr. Sensenig. One
Dr. Sensenig says changing lives
way they can master their trade is by
for the better and success stories—
shadowing the specialist or another
including a 10-year-old boy who
vision therapist, notes Dr. Bakhru.
earned his first A on a reading test
As vision therapy is integrated, Dr.
and a 28-year-old woman who is
Bakhru recommends holding staff
able to play with her son without
meetings to ensure all members of
getting a headache for the first time
the practice understand therapy prosince her concussion—are the most
grams and billing processes.
compelling reasons to specialize in
Although specializing in vision
vision therapy.
therapy requires an investment in equipment, Dr.
Sensenig notes that a practice can start with the basics
and add products and equipment as necessary down the
road. Dr. Bakhru suggests
purchasing flippers, prisms
and vectograms and looking into modern technology,
including the Sanet Vision
To improve their peripheral vision, a patient may
Integrator (HTS Vision),
use a Marsden Ball during therapy.
the Computer Orthoptics
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This specialty is tougher
VTS4 (HTS Vision) and virtual
than some others because
reality accessories from Vivid
clinicians need to be adept at
Vision. A one-time equipment
spotting early diabetic retinopcost of around $30,000 quickly
athy, and their knowledge of
pays for itself, and the revenue
systemic health and endocrine
from therapy sessions, products,
function must go above and
exams and evaluations increases
beyond what is expected in
the profitability of becoming a
general optometric care. It also
vision therapy specialist, accordputs the pressure on you to be
ing to Dr. Bakhru.
the quarterback of care among
Dr. Bakhru notes that it is
the patient’s general practitioimportant to carefully design
Dr. Diecidue reviews an OCT scan of the retina for any
ner, endocrinologist and retina
room features—window placeindications of diabetic retinopathy.
specialist.
ment, chair type, equipment
Dr. Johnson says taking advantage
setup—when considering treatment
therapy process to their interests and
of the training manufacturers offer
effectiveness in spaces where clinineeds goes a long way toward makstaff and the information they give
cians care for patients. She recoming a successful experience possible.
patients helps practices and patients
mends using clear doors so parents
alike understand diabetes and its
can check on and reassure their
Diabetes
children.
Data from the World Health Organi- ocular effects. He recommends proDr. Sensenig suggests hiring some- zation shows that nearly 425 million viding additional information and
one who can effectively market your people worldwide have diabetes, and further educating patients through
handouts and conversations.
practice and optimize your website,
that is not even including those who
Dr. Chous suggests clinicians
social media pages and general inter- have prediabetes.3 Paul Chous, OD,
advertise the services they are offernet presence. In addition, Dr. Bakhru of Tacoma, WA, adds that at least
ing to current patients and other
recommends visiting local schools
half of many offices’ patients could
diabetes care providers to attract a
and doctors’ offices to raise awarehave abnormal blood glucose levels
larger patient base. When treating
ness about your services and educate and be at significant risk of developpatients, Dr. Chous says it is imporstaff on the signs and symptoms of a ing diabetes-related eye diseases.
tant to help those who are high-risk
child experiencing binocular vision
As the number of prediabetic and
problems so they are able to point
diabetic patients and the demand for monitor and reduce modifiable risk
factors—such as what they eat and
them in the right direction.
services grows, so does the profitdrink, how often they exercise and
Patient education should begin
ability of specializing in diabetes,
how many hours they sleep—and
during the initial evaluation, says Dr. notes Ansel Johnson, OD, of Blue
pay attention to factors—includIsland, IL.
Bakhru. She recommends explaining glycosylated hemoglobin levels,
To acquire the necessary knowling the therapy process in a simple,
duration of poor glucose control and
reassuring way to the parent and the edge, Dr. Johnson suggests finding
insulin use—that increase the risk of
a mentor and joining the American
child while performing the exam.
eye diseases like diabetic retinopathy
Association of Diabetes Educators.
Letting parents watch the exam and
and macular edema.
Dr. Chous notes that while the
see the results helps convince them
majority of diabetes equipment is
that therapy is necessary to correct
low-cost, most primary care offices
Myopia Management
their child’s vision problems, notes
already have the basics. He says
This one shouldn’t be hard to speDr. Bakhru.
investing in imaging technology gives cialize in, right? Wrong. The stakes
According to Dr. Sensenig, one of
clinicians the ability to detect ocular
are higher than you may realize and
the most important parts of openchanges caused by diabetes earlier
it’s a time-consuming endeavor.
ing a vision therapy clinic is creatand predict the onset of associated
One in four, or 10 million, chiling an environment where patients
eye diseases. Dr. Johnson recomdren in the United States is myopic,
feel at home and comfortable that
mends purchasing an OCT, extended according to Kevin Chan, OD, of
their needs are the first priority. Dr.
Treehouse Eyes. Dr. Chan notes that
Bakhru says identifying with patients color vision testing, a central VF, an
ERG and nutritional supplements.
childhood myopia is seen so often
on a personal level and tailoring the
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Dr. Chan examines a young myope.

its treatment options to parents, he
says. He adds that it is important
for specialists to be proactive about
communication so they can keep
parents informed and up-to-date on
options for their children.
Clinicians must then obtain technology that helps meet the goal of
myopia management: slowing down
axial length growth. Dr. Chan says
quality technology can objectively
measure changes in axial length to
a finer degree. He adds that having
a reliable, accurate and reproducible way of measuring length helps
demonstrate how well a treatment
is working. Dr. Chan recommends
clinicians invest in a corneal topographer and look into open field
autorefraction, peripheral autorefraction and wavefront aberrometry.
To acquire patients and establish
a reputation, Dr. Chan suggests
combining social and digital marketing, using testimonials, treating local
physicians’ kids and doing consumer
research. Because there are no FDAapproved treatments at this time, Dr.
Gerber says an attorney who specializes in healthcare and consumer law
should vet all marketing ideas.
Dr. Chan says thorough myopia
management consultations and
assessments could take at least an
hour with parent discussions adding half an hour, while
follow-ups could
take twice as long as
routine contact lens
appointments. Ultimately, Dr. Gerber says
the time spent caring
for a myopic patient
amounts to six to eight
times the time spent
caring for a regular
patient. For these reasons, Dr. Chan encourages clinicians to
schedule appointments
for myopic patients on

H-Series

that clinicians usually default to
advising parents to order a stronger prescription for their child—a
temporary remedy for clearer
vision before the child’s prescription changes again. Relying on
this course of action may do kids
a clinical disservice, says Dr. Chan,
and can potentially put them at an
increased risk of irreversible ocular
consequences like myopic retinal
detachment in adulthood.
As the number of myopic patients
increases—a study suggests half of
the global population will be myopic
by 2050—so does the need for specialized care.4 Myopia management,
however, is time-consuming and
requires unique expertise, technology and resources, according to Dr.
Chan. He advises clinicians who
want to commit to managing myopia to be prepared to give up other
areas of their practices to ensure
quality care and patient satisfaction.
Dr. Gerber says untreated progressive myopia may come with clinical
consequences, and dabbling only
reinforces the problem and its risks.
The first order of business is
learning everything there is to know
about myopia management from the
clinical and business perspectives,
according to Dr. Gerber. Staff must
be trained to explain myopia and

Vertical and compact
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the same days.
Due to a lack of understanding
about the consequences of myopia,
Dr. Chan notes that it is important
to communicate the differences
between refractive changes and eye
complications with patients and
parents and focus on the long-term
benefits of myopia treatment. He
also suggests specialists conduct pretesting for younger patients instead
of technicians to engage young, anxious patients and establish a rapport.

Photo: Nathan Stevens, OD

or fellowship. Dr. Schmidt adds
that students who are interested
in specializing in glaucoma should
complete a residency to witness
care protocols for every form of the
disease—from how it presents to
how it progresses to medical and
surgical management. Specialists
can continue to acquire knowledge
and brush up on their skills through
programs and CE courses, he notes.
Dr. Schmidt recommends allocating time and resources to train and
educate staff on what glaucoma
is, whom it affects and its blinding
Glaucoma
nature. He says technicians or assisAbout half of patients with glautants should be hired and trained
coma are undiagnosed and underto administer tests and explain the
treated, according to Eric Schmidt,
OD, of Omni Eye Specialists. As the importance of eye drops, compliance and follow-up to patients.
prevalence of glaucoma grows with
Starting a glaucoma practice
an aging population, he says ODs
is costly, as investing in the right
will have to step in to satisfy the
equipment to properly treat patients
larger demand for treatment.
is key. According to Deepak Gupta,
Dr. Schmidt adds that glaucoma
OD, of Milford, CT, spending
practices are profit centers because
between $50,000 and $60,000
each patient is seen so frequently
on the first round of purchases
and requires consistent testing.
buys an applanation tonometer, a
Because the need for services
gonioscope, a fundus camera and
is increasing and the majority of
a threshold VF analyzer. Dr. Gupta
practices already see glaucoma
patients, Dr. Schmidt suggests group also recommends investing in a
nerve fiber analyzer—an OCT costs
practices appoint the doctor most
between $60,000 and $80,000—
knowledgeable about glaucoma
and a corneal pachymeter.
as the specialist. He recommends
To begin the patient acquisition
acquiring knowledge and hands-on
process, Dr. Schmidt notes that
experience through a mentorship
specialists should broadcast
their services to current
patients and local practices.
He says it is important to
establish your specialty practice as safe and trustworthy
when setting it apart from
others and encouraging
referrals from doctors.
Dr. Schmidt says the
hardest part of treating glaucoma is ensuring
patients understand the
In a glaucoma specialty practice, a handheld
disease and its sight-threattonometer makes taking IOP readings a breeze.
ening implications. Educat-

ing patients through conversations,
brochures and videos is important
for compliance; patients who understand the sight-threatening nature
are more likely to adhere to treatment and see better results.

Low Vision
Some would argue that this specialty should be listed first, as every
practice has patients not correctable
to 20/20 who yearn to see better.
Leaving no stone unturned in the
pursuit of better vision is also a fundamental part of what it means to
be an OD. Yet low vision remains
intimidating to many, sometimes
out of concerns that it is too much
work or fear of interprofessional
friction as doctors compete for
patients. Inadequate insurance
coverage for visual aids also adds
complexity to the experience, as
out-of-pocket costs for patients can
sometimes be high.
Beside the overwhelming need for
services—research shows that just
under 255 million people worldwide suffer from vision impairment— Richard Shuldiner, OD,
of Corona, CA, says reasons to
specialize in low vision include the
professional satisfaction of helping someone who feels helpless,
the ability to build and differentiate your practice and the financial
rewards.5 To reap the benefits, however, clinicians have to know where
to start. This is where things get
challenging.
Dr. Shuldiner says specializing
in low vision is difficult because
there is no standard process. At the
very least, specialists must be able
to conduct low vision exams, be
knowledgeable about rehabilitation
devices and techniques and understand what it takes to be a low
vision doctor and care for patients
with vision impairment, according
to Dr. Shuldiner. He adds that it is
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which measures the impact
of vision impairment on
reading, visual information and sight, mobility,
daily activities and driving.
After qualifying a
patient, Dr. Shuldiner
then performs a one-hour
exam and prescribes a
custom-made device, such
as a telescope, microscope,
prism or filter.
Specialists bill for visits
This elderly patient wears bioptics to drive, but is
based on time spent intermore independent and self-sufficient as a result.
acting with patients rather
than medical complexity, notes
important to shadow local experts
Dr. Malkin. Medicare covers low
and take advantage of learning
vision as a rehabilitation service for
opportunities to ensure the best,
patients with medical diagnoses,
most efficient quality of care.
but Dr. Malkin says patients must
Staff must have a similar compay for the refraction cost. Thus,
prehension of low vision to answer
she adds that it is important to disquestions, provide information and
cuss all options and coverage plans
promote patient satisfaction and a
with patients.
reputabe practice, says Alexis Malkin, OD, of Baltimore, MD.
Specialists should put their newly Follow Your Bliss
These specialty focuses are by no
acquired knowledge to work by
means an exhaustive list. In a sense,
purchasing low vision equipment
anything can become a specialty if
for their offices. Dr. Malkin says
you care enough about it.
essential items include an ETDRS
Provided you are passionate
chart, a contrast sensitivity chart, a
continuous text reading card, mate- about pursuing a specialty and have
access to a large enough patient
rials to test patients’ spot reading
population to make becoming a
abilities and visual-assistive equipspecialist financially worthwhile,
ment.
you will be well on your way to
Dr. Shuldiner recommends clinicarving out a niche in your practice
cians market their specialty pracin no time. ■
tices to the public rather than eye
care providers so patients know
1. Nichols KK, Foulks GN, Bron AJ, et al. The international workwhat low vision is and that services
shop on meibomian glan dysfunction: executive summary. Invest
exist and are available.
Ophthalmol Vis Sci. 2011;52:1922-9.
2. American Optometric Association. School days: time for comOnce a patient expresses an
prehensive eye exams. www.airoptix.com/contact-technology.
interest in low vision services, Dr.
shtml#ultra-smooth. Accessed September 15, 2018.
3. NCD Risk Factor Collaboration. Worldwide trends in diabetes
Shuldiner notes it is then up to the
since 1980: a pooled analysis of 751 population-based studies
specialist to determine if the patient with 4.4 million participants. Lancet. 2016;387(10027):151330.
qualifies for and can be helped by
4. Holden BA, Fricke TR, Wilson DA, et al. Global prevalence
low vision care and set practical
of myopia and high myopia and temporal trends from 2000
through 2050. Ophthalmology. 2016;123(5):1036-42.
expectations of cost, options and
5. Bourne RRA, Flaxman SR, Braithwaite T, et al. Magnitude,
what can and cannot be done. Dr.
temporal trends and projections of the global prevalence of
blindness and distance and near vision impairment: a systemic
Malkin adds that patients must
review and meta-analysis. Lancet Glob Health. 2017;5(9):888report their functional history,
97.
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Pediatrics

Master Pediatric Spectacle
Wear Challenges
Uncooperative kids, anxious parents and unusual clinical challenges raise the stakes.
Here’s how to succeed. By Sarah Galt, OD, Katherine Weise, OD, MBA, and Cathy Baldwin, LDO

D

octors, technicians and opticians all play a critical role in the potential success of a child’s visual
performance—and some kids require a little
more creative thinking by every care provider on
the team. These unique spectacle wear challenges help to
illustrate the many methods you can employ—including
new frame technology, innovative lens design and motivating techniques—to ensure your pediatric patient’s
spectacle success.

Everyday Challenges with
Real World Solutions
Most pediatric patients are prescribed spectacles and instructed
to return for follow up to check
their response to the glasses after
two to three months of wear. In
cases where visual acuity has not
improved with spectacle wear and
amblyopic factors continue to linger, one culprit is often to blame:
patient compliance.
Non-compliance typically
involves parents, peers, spectacle
fit, prescription or some combination of all of these. It is important
to anticipate these reasons during your exam and address them
when spectacles are first prescribed to increase the likelihood

of good spectacle wear habits from the beginning. If we
don’t, the child could completely miss the opportunity
for improved visual development and be stuck with poor
vision in one or both eyes. These cases exhibit the top
reasons for non-compliance in the pediatric spectaclewearing population:
Pessimistic parent. A three-year-old black female was
referred by her pediatrician for reduced acuity OD. She
had anisometropic hyperopia OD>OS with reduced
best-corrected acuity OD. She was a cooperative child,
but as three-year-olds will do, she
got antsy by the end of the exam.
At this point, her mother said, “If
you don’t sit still, they are going
to give you glasses.” This negative
take on glasses laid the groundwork for an uphill battle in compliance right out of the gate.
Solution: Your most formidable
tool in combating a situation such
as this is good communication
with both the patient and parent.
When you announce that glasses
are the best vision correction
option, it is important that the
parent understands why glasses
are prescribed, how they will help
their child see better and what
Fig. 1. This child’s small pupillary distance and
to anticipate when first trying
round head presents a fitting challenge.
the glasses. Reassure the parents
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Pediatrics
that you only prescribe glasses
new style, the child refused to
when: (1) they are absolutely
wear them.
necessary and (2) they will
Solution: There are phases in
improve the child’s quality of
school-aged children when everylife.
one seems to want glasses, and
The final prescription may
other times when no one wants
take one or two additional visglasses. The Children’s Attitudes
its every three months to moniabout Kids in Eyeglasses study
tor for stability or to verify
showed 24 paired photos to 80
that the objectively measured
kids (8.3 years +/- 1.3 years)
refractive error is measured
and asked a series of questions
consistently.
about participants’ perception
Once you have finalized the
of the children in the photos.1 In
prescription, these tips can help
response to, “Which child looks
you increase compliance and
smarter?” children were more
maximize vision potential:
Fig. 2. Compared with the child in Figure 1, this
likely to choose the spectacle
• Make a trial frame of the
patient was fit with glasses that placed the pupils
wearer. The participants showed
“opposite prescription” for the in the center of the frame and with less wasted lens
no significantly different percepparent. This allows them to see space temporally.
tions of kids wearing glasses for
for themselves that vision may
all other questions.
be functional, but far from perfect.
Nonetheless, kids are often driven by peer pressure,
• Try a game of I-spy with new glasses, pointing out
and negative attention due to glasses wear can thwart
objects in the distance that, prior to correction, the child
compliance quickly. Words of encouragement during the
could not see.
glasses fitting and dispense, citation of age-appropriate
• Explain the importance of wearing glasses: there can TV personalities, sports icons and even wearing fun
be no negotiating. Glasses should be worn at all times or glasses yourself during the exam can increase positivity
risk permanent vision deprivation. Parents should under- about their new prescription and encourage wear.
stand that glasses wear can be as important as using a
Perfect prescription, imperfect fit. A seven-year-old
car seat.
Hispanic female was referred from a school screening for
• Give the child some of the responsibility. Some usereduced visual acuity OU. She had anisometropic high
ful phrases include: “When they’re not on your face, put
hyperopia and high astigmatism OS>OD. The child was
them in your case” and “There are only two times when
given a prescription that fully corrected the anisometroyou don’t have to wear your glasses. Can you guess? If
pia and the astigmatism, but the hyperopic prescription
you’re not in the tub and not in the bed, where should
was cut symmetrically by one diopter to maximize adapyour glasses be? On your head.”
tation to high cyl glasses. At follow-up, her visual acuity
• Find the patient’s motivation. If the glasses help
had only slightly improved. While her mother stated that
improve binocular vision and stereopsis, this might be
the child did try to wear her glasses, the glasses fit poorly
just what the athlete and athlete’s parents want to hear.
and fell off of her nose. The patient’s face was slightly
The fear of not passing a driver’s license vision test can
too wide for child frames, but her pupillary distance was
be a significant motivation for older patients. Find out
too narrow for the adult frames (Figure 1).
your state’s vision requirements for driving and try to get
Pediatric Prescribing Resources
your amblyopes to that level at a young age. Otherwise,
For specifics on refractive error prescribing recommendations,
it may be difficult to develop good vision by the time
visit www.aoa.org, following the prompts: Home > Optometrists >
they are old enough to drive.
Tools & Resources > Clinical Care Publications > AOA Optometric
Peer pressure. A five-year-old Hispanic female was
Clinical Practice Guidelines.
referred by her pediatrician for reduced visual acuity
Another valuable resource for prescribing is www.pedig.jaeb.
OU. Her isoametropic high mixed astigmatism was fully
org. This public website of NIH-funded research shares results
corrected with glasses, which was prescribed for full-time
from many clinical trials involving amblyopia and other pediatric
wear. Upon returning for visual acuity check, her mother
ocular conditions that will help guide prescribing decisions.
reported that the child loved her glasses the first day she
got them! However, after a single day at school with her
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Pediatrics
Solution: During our exam, it is easy to think that
getting the correct prescription may be the most meaningful aspect of our care. However, if we are unable to
fit a pediatric patient in spectacles that are comfortable,
stable and provide adequate optics, the prescription is
fruitless. Children are unique and have many features
that can challenge an ideal spectacle fit. For example,
a flat bridge and round cheeks can keep glasses from
staying in place, or a high level of physical activity can
increase the risk that glasses are broken during wear.
When prescribing for the pediatric population, you or
your optician should help them select frames based on
stability, durability and protection. These pointers can
help you master pediatric fitting:
• Consider spring hinges, frames that do not rest on
cheeks and frames that do not put the entire weight of
the frame on one location.
• For highly astigmatic glasses, choose round frames
to avoid asymmetric edge thicknesses.
• For highly hyperopic glasses, avoid frames that
sit close to the eyes to avoid lashes hitting the centers.
Metal frames or frames with nose pads can help pull the
frame out a bit for those with extra long eyelashes.
• For high myopes, avoid large or semi-rimless frames
that increase edge thickness and lens weight.
• For all high prescriptions, vertex distance and pupillary distance should follow the carpenter’s rule: measure
twice, cut once.
• Avoid choosing glasses with the assumption that
the patient will grow into them. Kids will generally not
grow enough in one year to warrant changing the frame.
• Avoid using adult frames on kids when the pupillary
distance is small and
the patient’s head is
round or wider in
the spectacle area.
The patient’s eye
should be centered
horizontally to
avoid decentration
(Figure 2). Temples
should not touch
the sides of the head
until right before the
ear. If you can stick
Fig. 3. As the neonate aphakic patient a pencil or your
with micro-ophthalmia ages, the
finger between the
difference in eye size becomes more
temple of the frame
prominent. A magnifying plus lens
and the side of the
may make the eyes appear more
patient’s face, it’s
equal.
too big.

Tricky Prescriptions
There are times when a child reports they can see just
fine without glasses or can see no better with them—
and they may be right. Anisometropic patients, those
with high astigmatism and even high myopes often need
glasses to help with more than simply clearer vision:
• Anisometropic patients who have one eye with
minimal prescription and one eye with a significant
prescription often have no visual complaints. However,
covering the better-seeing eye helps to show the child
what it would be like if he lost his better-seeing eye.
Polycarbonate or Trivex lenses are required for these
children for extra protection.
• Patients with significant astigmatism often see
20/30 with and without glasses. Here, patient and parent education is key once again. Explain that with continual wear, vision will get noticeably better with time
and with the right prescription.
• Patients with highly hyperopic glasses may see
worse in their glasses. Explain that the eyes are doing
too much work without glasses, like carrying around
five-pound dumbbells. The glasses will help the child see
more comfortably, not just more clearly. If, after one to
two follow ups with minimal to no glasses wear, consider prescribing one drop of atropine 1% in each eye
on a Saturday and Sunday. Explain to the parent that
this restricts the child’s ability to accommodate through
their prescription, which helps them avoid working
their eyes too hard. It also helps to demonstrate to the
child that the glasses improve blurry vision. This may
allow for adaptation to the feeling of the glasses, as well
as the diffraction and peripheral changes that come with
moderate to high hyperopic prescriptions.

Extra Bells and Whistles
The optometric oath indicates that we have committed to offering our patients the spectrum of available
options for eye care. The average progression of myopia is about 0.50D per year in the school-age group,
but that’s just an average.2 In addition, kids can easily
lose or break their glasses. While many ODs consider
these good reasons to offer basic packages for kids that
include a sturdy, warrantied frame and polycarbonate,
shatter-resistant lenses, some upgrades might serve the
patient better:
• Anti-reflective coating. Reducing glare into and
off of the lenses may make the difference between good
compliance and no compliance. A thorough literature
search can help you decide if this age group could
benefit from AR coating that blocks blue light. Some
blue and ultra-violet light is good when used to help
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Pediatrics
the body manufacture
vitamin D and when such
high-energy visible light
helps boost alertness.
Light also influences the
circadian rhythm. Some
of the eye’s components
have diurnal variations
associated with high
lights (like being outside)
and low darkness
Fig. 4. This four-year-old boy has
(turning lights out before
long hair to hide the absence of
bed), which seems
ears. Thanks to specialty frames,
important in accurate
the glasses fit perfectly on this
eye growth. On the other
active boy.
hand, excessive use of
devices that emit blue
light may affect vision in a less positive way, such as when
the eyes are strained from extended use. Blue light has
also been shown to suppress melatonin, the hormone that
promotes sleepiness, suggesting that blue-light emitting
devices used before bed have the potential to impact the
body’s circadian rhythm.3-5
• Trivex lenses. These are shatter resistant, thinner and
lighter—all of which can improve the cosmesis of high
prescriptions.
• Photo-sensitive or prescription sunglasses. These may
seem like an extravagance, but the clear media of the eye
in this age group may make childhood the most vulnerable age for sun exposure.

Unique Challenges with Creative Solutions
Kids with special needs and facial features that make for
a poor fit with conventional frames present an entirely
different set of challenges. You have to get creative and
search the best prescribing recommendations to find the
life-changing result your patient needs. These cases help
illustrate some of the necessary out-of-the-box solutions:
Unilateral trauma. A two-year-old African American
female was referred for evaluation following trauma that
included a fork to her right eye. This resulted in high
anisometropic refractive error post lens extraction. Her
left eye had a minimal refractive error, which allowed
her good visual function. As such, the patient had been
without correction since surgery four to five months prior.
Examination determined that she had a refractive error of
+15.00D OD.
Polycarbonate spectacles were prescribed for protection
of the phakic eye as well as to correct refractive error. A
cable temple and a sturdy bridge were chosen to distribute the weight of the high plus spectacles. Because of her

1

Dramatization. Not a real patient.
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Pediatrics
recent high refractive anisometropia, the patient was
instructed to patch her phakic left eye.
With many aphakic patients, our aim is the get them
into extended wear contact lenses for best optical benefits. Even with aphakic contact lenses, it is important
to maintain polycarbonate spectacle lens over-wear for
protection.
Aphakia and micro-ophthalmia. A neonate African
American female patient with a history of recent lens
extraction and micro-ophthalmia OS presented for a
contact lens fit (Figure 3). During her early years, contact lenses will be used to maximize the visual potential
OS. But when she is old enough to care about the visible
difference in size between her eyes, the power of the
contact lens in the aphakic eye can be modified so that
a hyperopic polycarbonate lens can be placed in front of
the left eye. The result will be relative magnification of
the smaller eye to balance the appearance of the size of
the eyes.
No earpieces, no problem. A four-year-old Asian
male presented with his mother for evaluation of an eye
turn that required glasses. The patient, who had been
adopted from China at 18 months of age, had no ears.
Even when he eventually received ear prosthesis, they
would be quite fragile. Without any commercial frames
that do not require stabilization with earpieces, custom
spectacles were made (Figure 4). The patient’s glasses
had a plastic cable that vaulted over and behind his
head.
Sensory sensitivity vs. spectacles. A six-year-old
female with a sensory disorder presented for evaluation after having suffered a concussion. She had never
worn spectacles before and was found to have a moderate hyperopic prescription. The patient was currently
undergoing occupational therapy to work on wearing
shoes, blue jeans, shirts with tags and jackets—all of
which were uncomfortable for her. She could not stand
to wear the prescribed glasses for more than a few minutes at a time, yet was still symptomatic while reading
uncorrected.
We called the patient’s occupational therapist and
worked together on a plan to increase spectacle wear
time. At a follow up visit seven months later, the patient
could now wear sandals, blue jeans and glasses for a
few hours at a time—a huge step forward. Comanagement and communication with the patient and her
mother during examination and at dispense turned the
challenge of a sensory disorder into a spectacle wear
success.

wear in pediatrics patients, including bendable frames,
Flexon metal (Marchon Eyewear), straps behind the
head and silicon “keep-ons” to fit behind patients’ ears.
However, these needs cannot be met without a clinician
who is informed about options and knows how the
patient can best access these technologies. If you do not
serve a large pediatric population, it may not be profitable for you to keep many styles in your optical. Attend
local society meetings to find out which opticals near
you carry and can fit pediatric and specialty pediatric
frames. The exhibition hall at conferences and trade
shows can be a great place to browse a high volume of
pediatric frames.
Children are not little adults—a truth in the exam
room and optical space. If you take the time to get the
right pediatric prescription, take the additional time
and effort to prescribe the perfect fit. No one ever says,
“Wow, that prescription looks great!” Understanding
new frames technologies, being smart with lens design
and discovering what motivates your patients will allow
you to be successful beyond your exam room. Those
glasses are not only your walking billboards, they are
the springboards to your patients’ future successes. ■
Dr. Galt recently completed her residency in pediatric
optometry at the University of Alabama at Birmingham
(UAB) School of Optometry. She is currently working at
a multidisciplinary pediatric private practice in Denver.
Dr. Weise is director of the Pediatric Optometry Service at UAB Eye Care. She served as the Correction of
Myopia Evaluation Trial (COMET) investigator, studying nearsightedness in children through the NIH from
1997 to present. She is the co-protocol chair on another
NIH-funded trial studying myopia and atropine, and is
the team eye doctor for UAB Blazers football.
Ms. Baldwin is a licensed dispensing optician trained
at Duke University. She also served as the NIH-funded
COMET Optician at UAB for more than 10 years.
1. Walline JJ, Sinnott L, Johnson ED, et al. What do kids think about kids in eyeglasses? Ophthalmic Physiol Opt. 2008;28(3):218-24.
2. Gwiazda J, Hyman L, Hussein M, et al. A randomized clinical trial of progressive addition lenses
versus single vision lenses on the progression of myopia in children. Invest Ophthalmol Vis Sci.
2003 Apr;44(4):1492-500.
3. American Academy of Pediatrics. Council on Communications and Media. Media use in schoolaged children and adolescents. American Academy of Pediatrics Policy Statement. 2016. http://
pediatrics.aappublications.org/content/early/2016/10/19/peds.2016-2592. Accessed July 27,
2018.
4. Heiting G. Blue light: it’s both bad and good for you. All About Vision. www.allaboutvision.com/
cvs/blue-light.htm. Accessed July 27, 2018.
5. Gringas P, Middleton B, Skene DJ, Revell, VL. Bigger, brighter, bluer-better? Current light-emitting
devices – adverse sleep properties and preventative strategies. Front Public Health. October 13,
2015. www.frontiersin.org/articles/10.3389/fpubh.2015.00233/full. Accessed July 27, 2018.

Frame Technologies
Many newer technologies exist to improve spectacle
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Substance Abuse

How Drug Abuse
Affects the

Eye

Drug use can be identified from a set of ocular sequelae. Learn to recognize the signs
and how to respond with this guide.
By Nicholas Karbach, OD, Natalia Kobrenko, OD, Marc Myers, OD, and Andrew S. Gurwood, OD

I

t’s no secret
until an individual
that Americans
ingests in excess
are in the midst
of 5g of caffeine
of a substance
that toxicity is
abuse crisis.
observed.3
According to the
Lid and cornea
NIH, more than
This patient displays toxic conjunctivitis secondary to methamphetamine use.
impact. Excess
33,000 Americans
caffeine is associdied from opioid overdoses in 2015 alone.1 That same
ated with eyelid myokymia.5,6 In animal models, during
year, approximately two million Americans suffered
prenatal development ingested caffeine caused decreased
from substance abuse disorders related to prescription
total corneal thickness; it changed the thickness of each
opioid pain relievers, 591,000 from heroin use alone.2
corneal layer in chicken embryos via changes in structure
The cost can be devastating, but substance abuse is a
and the amount of collagen fibers.7,8
modifiable lifestyle factor. As primary care physicians,
Caffeine consumption increases pupil size and amplioptometrists can play a role in recognizing damage or
tude of accommodation and can even dampen spontanedysfunction to either ocular structures or the compoous pupillary oscillations up to six and a half hours after
nents of the visual pathway these drugs cause and couningestion.9
seling patients in these circumstances.
Glaucoma. Although previous reports indicated that
This article reviews commonly used legal and illicit
coffee consumption (and by extension, caffeine) raised
substances, and how each are associated with the forma- intraocular pressure (IOP), more recent studies could
tion, or exaggeration, of disease or damage.
not elicit a statistically significant change.10-16 The rise in
previous studies was likely secondary to water absorpCaffeine
tion.15,16 In fact, more recent research lauds the potential
The average cup of coffee or tea (in the United States)
use of caffeine to decrease ocular hypertension and
contains between 40mg and 150mg of caffeine.3,4 Overattenuate neuroinflammatory responses, particularly
the-counter commercially available caffeine supplements
in reducing the loss of retinal ganglion cells in ocular
contain between 100mg and 200mg per unit.3,4 It is not
hypertensives.17,18
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Posterior segment. Additionally,
caffeine consumption is associated
with decreased choroidal thickness
at least four hours after ingestion.19
Highly caffeinated energy drink
consumption can cause intraretinal hemorrhages and acute loss of
vision, which may be irreversible.20
Similarly, excessive energy drink
consumption can lead to transient
macular ischemia via choroidal
vasoconstriction, which causes bilateral central scotomas.21 With the
increased frequency of these types
of occurrences, these retinal findings
have been termed “coffee and donut
maculopathy” or “energy drinkers’
maculopathy.”22 With these ocular
effects in mind, it is recommended
that daily energy drink dosage
should not exceed 400mg/day.23

Alcohol

Table 1. Drug Characteristics
Drug

MOA

Alcohol

Route of
Admin.

Systemic Effect

Immediate Ocular
Effect

Promotes inhibitory Oral
neurotransmission

CNS inhibition

Horizontal gaze-evoked
nystagmus

Caffeine

Dopamine,
noradrenaline and
serotonin release

Oral,
topical

CNS stimulation,
increased
vigilance and
metabolic activity

Increased saccadic
velocity, myokymia,
pupil dilation, increased
accommodation,
changes in corneal
curvature, increased
tear production,
choroidal thinning,
retinal vasoconstriction

Nicotine

Nicotinic
acetylcholine
agonist

Oral,
smoke

Tachycardia,
hypertension

Smoke-related dryness,
delayed corneal healing,
increased cataract
progression, increased
risk of AMD progression
and severity

Marijuana

CB1 and CB2
receptor
stimulation

Oral,
smoked

Tachycardia,
hypertension,
psychotropic
effects

Decreased IOP,
conjunctival injection,
decreased saccadic
accuracy

The most commonly abused subCocaine
Dopamine and
Injection, Euphoria,
Pupillary dilation
stance in the United States, alcohol
norepinephrine
inhalation sympathetic
accounts for 3.5% of deaths annupotentiation
simulation
ally.24,25 It should go without saying
Pupillary dilation,
Meth
Catecholamine
Injection, Euphoria,
that excess consumption creates
decreased
potentiation
inhalation
increased
adverse effects which include liver
accommodation
concentration,
cirrhosis, neurotoxicity and carcinosympathetic
genesis.25
simulation
Macular degeneration. When
Pupillary constriction,
Heroin
Opioid receptor
Injection, Analgesia, CNS
it comes to ischemic heart disease,
exo posture
stimulation
inhalation depression,
alcohol consumption has a J-shaped
respiratory
curve, meaning the dose-risk associadepression
tion shows a clear benefit in moderate drinkers but an increased risk as
consumption increases to abusive
levels.25 That J-shaped curve applies
to age-related macular degeneration
(AMD) as well.25 Some studies show
a protective effect against AMD in
moderate wine drinkers but a 20%
increase in the development of AMD
when alcohol consumption exceeds
three drinks per day.25,26 The pathophysiology of this double-edged
Macular degeneration, as demonstrated in these fundus images, is associated with
effect is uncertain, but researchers
the abuse of a number of illicit substances, including alcohol.
theorize that the benefit of moderate
drinking comes from raised levels of high-density lipoCataract development has been linked to alcohol
proteins.26
abuse through a proposed mechanism of metabolic
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Ocular surface and anterior segment. Cigarette smoking increases the risk of dry eye disease (DED), due to the smoke acting as a direct
irritant to the eyes.36,37 In patients already suffering from DED, smoking increases burning
and foreign body sensation.37,38 Smoking lowers tear break-up time, lowers mean Schirmer
scores, decreases corneal and conjunctival
sensitivity and increases punctate staining.39,40
Decreased corneal and conjunctival sensitivity is associated with significant loss of goblet
cells, squamous metaplasia and altered tear
These eyes display branch retinal artery occlusion. Tobacco use in
proteins in smokers.37,41
particular can contribute to problems in the eye’s vasculature system.
One mechanism responsible for dry eye
byproducts such as acetoaldehyde which reacts with and
symptoms is lipid peroxidation of the outer
modifies lens proteins causing opacification of the cryslayer of the tear film, leading to tear film instability.40
26
talline lens.
Specifically, lipid peroxidation leads to nonuniform
Ocular motility disturbance. Alcohol also contains
spreading of tears and patchy lipid layer thickening;
ethanol, a central nervous system depressant, which
this, particularly of the nonpolar oils, alters the funcexerts its effects first on higher-order functions, such
tion of the mucin layer, which makes the corneal suras reasoning, judgement and memory, and then on
face unwettable.37,42
Cigarette smoking is also associated with delayed
lower-order functions such as speech, gait and balance.
corneal epithelial healing, persistent clinical and subAs blood alcohol concentration (BAC) increases, mulclinical corneal abrasions and chronic keratitis and protiple cortical structures are implicated including those
gression of Fuchs’ endothelial corneal dystrophy.39,43,44
that control voluntary eye movements.27-44 Alcohol can
28
decrease maximum saccade velocity by 17% to 19%.
Similarly, current smokers have an increased risk of
Smooth pursuits are affected by increased saccadic
delayed treatment response in episcleritis and scleritis
intrusions. Doll’s head eye movements, a reflex originat- compared to nonsmokers.45 The nicotine found in
ing in the brainstem, remain unaffected.26,28 One study
tobacco products is associated with decreased central
shows an alcohol-induced effect on ocular alignment
corneal thickness via increased oxidative burden leadvia changes in distance and near phoric deviations.28
ing to endothelial cell apoptosis and reduced endothelial function.39,43
Patients with alcohol abuse issues often enter into pres29
byopia prematurely.
Cataracts. Smoking is a strong risk factor for the
Optic nerve and neurological impact. ‘Tobacco-alcohastened development of age-related nuclear cataracts
hol amblyopia’ is characterized by a central or paracenin a dose-dependent fashion.46-49 The pathogenesis of
tral scotoma, color vision defects and optic nerve pallor
cataract formation is hastened via direct oxidative damin heavy drinkers and smokers.30 Originally presumed to age, direct toxicity to the lens and reduced antioxidant
be caused only by tobacco and alcohol toxicity, it is now levels.39
Ocular and systemic issues. Smoking during pregknown that the dominant pathologic factor is vitamin
nancy increases risk of poor stereoacuity via interrupdeficiencies brought about by the nutritional neglect
tion of central fusion development in the fetus. It also
seen in heavy drinkers.30 Wernicke’s encephalopathy, a
neurological syndrome caused by alcohol abuse, can
increases the risk of strabismus; specifically, congenital
cause horizontal nystagmus, gaze nystagmus, and disc
esotropia and exotropia.50,51 Smoking exacerbates
31-33
edema.
Fetal alcohol syndrome affects ocular tissues Graves’ hyperthyroidism and thyroid orbitopathy.52,53
the most and can cause optic nerve hypoplasia, retinal
Glaucoma. Smoking is associated with increased
vessel tortuosity, strabismus, saccadic dysfunction,
IOP and reduced choroidal blood flow, leading to
coloboma, microphthalmia and corneal clouding.26,34,35
increased resistance to aqueous humor leaving the anterior chamber.54,55 Smoking is associated with increased
Tobacco
intraocular pressure and increases the risk of primary
Cigarette smoke’s inflammatory effects can impact both open angle glaucoma (POAG) compared with former
the eye’s vasculature and the ocular surface.
or non-smokers; heavy smokers have significantly
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higher risk.56,57 Additionally, the course and progression of POAG appears to be hastened by smoking.57
This is due to an increased inflammation and apoptosis marker levels in the aqueous humor and plasma.
While some evidence supports increased outflow facility secondary to nitric oxide derived from vascular
endothelial cell processes, this is offset by decreased
trabecular meshwork cell volume.58-60
Retina. Smoking impedes blood flow directly to the
macula and increases inflammation, promoting macular degeneration.61,62 Cigarette smoking coupled with
a genetic susceptibility increases the risk of AMD synergistically.63 It can also increase the risk of first-time
uveitis, bilateral uveitis, panuveitis and idiopathic
cystoid macular edema (CME) as well as CME after
cataract surgery.64 The smoking of any substance confers a threefold risk of retinal vein occlusion (RVO)
and creates circumstances that provoke or accelerate
cardiovascular disease risk.23 Any patient with an
occlusion or RVO should be educated on the cessation of smoking (anything) to prevent comorbidities
and further vascular damage.42

Marijuana
A paucity of evidence exists for the direct ocular side
effects of cannabis. Marijuana increases sympathetic
nervous system activity, increasing heart rate and
blood pressure via Delta 9-tetrahydrocannabinol
(Δ9-THC).65 Cannabinoid use is associated with similar ocular signs, including conjunctival hyperemia,
chemosis, severe corneal opacification and neurotoxicity.66
Glaucoma. Although cannabinoids are effective in
reducing IOP, their therapeutic use is precluded due
to short duration of action, receptor desensitization
and association with behavioral side effects.67 There
is ongoing research in isolating key active compounds
and endocannabinoid receptors in an effort to create
an effective therapeutic strategy, while avoiding retinal ganglion cell dysfunction and the functional side
effects.66,68
Visual performance. Cannabis has a direct effect
on short term memory and eye movements such as
decreased saccadic accuracy, and decreased smooth
pursuit eye movements, leading to trouble reading,
trouble tracking, decreased visual search capabilities, decreased ability to detect peripheral stimuli.69
Cannabis use also leads to color discrimination
distortions, changes in pupil size, reduced accommodative range, decreased acuity and increased photophobia.70,71 Chronic cannabis use is associated with
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potential to create vision-threatening
keratopathy.80 Management is often
made difficult due to problems with
compliance and follow up.83 Hospital
admission may be helpful to prevent
re-use in the acute infection period.80
Orbital inflammation. Nasally
inhaled cocaine is locally destructive
to the nasal mucosa and supporting
bony tissues due to vasoconstrictive
ischemia and toxic contaminants.84
This may lead to bony-destructive focal
inflammatory granulomatous lesions
as well as recurrent infections, which
Talc retinopathy, as shown in these fundus images, is associated with heroin use.
cause further erosion of the paranasal
sinuses orbital tissues.84
distortions in depth perception, color discrimination,
pattern recognition and visual perception.72 Evidence
Inflammatory effects may also create orbital comexists both for and against night vision with improveplications on the affected side such as extraocular
ment with cannabinoids.70,73,74 Although some studies
muscle inflammation, nasolacrimal duct obstruction,
find decreased dark adaptation abilities, others have
orbital apex syndrome, orbital cellulitis, optic neuropafound a decreased a-wave amplitude of the full-field
thy, optic perineuritis and central retinal vein occluelectroretinogram in scotopic conditions after acute
sion (CRVO).85,86 Vision loss from optic neuropathy
70,73,74
cannabis inhalation.
may occur via compressive, infiltrative or ischemic
mechanisms.86 Neuroimaging shows characteristic bony
Cocaine
destruction of the nasal and paranasal sinuses and nasal
This drug’s primary mechanism of action is inhibition
septum.86 Opportunistic infections, such as mucormycoof dopamine reuptake, making it a powerful agent of
sis or bacterial orbital cellulitis, may be visually devastatlong term addiction.75-77 With respect to the eye, the
ing and life-threatening.87
immediate effects of cocaine include mydriasis, lid
Retinal vasculature. Ocular vascular sequelae from
retraction, conjunctival blanching and decreased corany mode of intake may result from chronic cocaine
neal sensation.78,79
use secondary to its sympathetic effects created by
increased norepinephrine and resulting vasospasm,
Cornea. Cocaine abuse (whether via smoking or
hypertension and atherosclerosis. Reported retinal vassnorting) may lead to a condition called crack cornea,
cular complications include central retinal artery occlua well-reported syndrome of chronic corneal toxicsion, cilioretinal artery occlusion, intraretinal bleeding
ity ranging in severity from mild punctate keratitis
and CRVO.75 Additionally, cutting agents such as
to severe bilateral infectious ulcers.80,81 Although the
mechanism is unknown, it has several known contalcum powder (magnesium silicate) can deposit in retitributors. Snorted cocaine, absorbed through the nasal
nal arterioles after chronic intravenous administration
mucosa, produces bilateral keratitis (worse on the side
producing embolic sequellae.75,78 These particles appear
most frequently used for snorting) secondary to corneal as fine, refractile yellow-white crystals in the inner retinal layers and have been found in patients who inject
nerve devitalization.75 Smoked cocaine makes direct
contact with the cornea and acts like most topical anes- other illicit substances such as heroin and methylphenithetics, softening the cornea and indirectly reducing the date.88,89
blink reflex.80,81 Aerosolized adulterants such as talc,
Retinal complications include ischemic atrophy
sugar, flour, starch or procaine may cause surface dam- of the inner retinal layers as well as the formation
age as well.82
of peripheral retinal neovascularization (sea fans).88
From direct irritation of the ocular surfaces to expoDepending on the location of obstruction, this may
sure keratopathy, mechanical damage from rubbing,
result in vision loss, vitreous hemorrhage and tractional
secondary infectious keratopathy with common or
retinal detachment.88 Duration and severity of drug use
atypical organisms (Streptococcus mitis, Capnocytoseems to be the dominant factor in the severity of prephaga and Candida albicans), crack smoke has the
sentation and complications that arise.88
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Heroin
Opiates have been used for effective pain relief for
millennia.90 However, their proclivity for dependence
has led to widespread abuse of both prescription and
illicit opiate forms.91
Retina. As with other intravenously administered
illicit drugs, talc retinopathy can develop, appearing
as small white refractile particles visible on funduscopy, leading to focal retinal ischemia and peripheral
retinal neovascularization.34 Similar to cocaine, heroin—when inhaled nasally—can result in inflammation and infection, including fungal mucormycosis.92
Other ocular adverse effects of injected heroin are
endogenous infectious endophthalmitis and toxoplasmic chorioretinitis.92-98
Binocular system. While exo posture and pupillary
miosis are associated with opioid dependence, opioid
withdrawal is associated with eso posture and pupillary mydriasis.99-101 A comitant acute eso deviation
may develop and last for months after detoxification.99,100 This finding does not involve cranial nerve
VI pathology and is not correlated with a hyperopic
shift.99,100 There is no accepted mechanism for this;
however, some theories assert that overactive accommodative convergence is the driving force (spasm of
the near reflex).99 This seems to suggest that both
opioid use and withdrawal creates a disequilibrium
within the accommodative triad of miosis, convergence and accommodation, likely due to the disruption of normal mu opioid receptor activity in the
midbrain.99,100
Fetal development. Neonatal abstinence syndrome
is a multisystem disorder in infants who experience
opioid withdrawal from maternal opioid use. It has
strong associations with certain ophthalmic abnormalities including pendular horizontal nystagmus,
abnormal visual evoked potential, delayed visual
maturation and strabismus.102-105

Methamphetamines
Methamphetamine is a strong central nervous system
stimulant.106-109 It increases the amount of dopamine
and other catecholamines released by preventing their
breakdown and reuptake.107,110 Direct sympathetic
stimulation induced by methamphetamine causes
acute pupillary dilation as well as blurred vision secondary to decreased accommodation.107
Acute vascular complications may occur with
methamphetamine use due to acute blood pressure
elevation related to vasospasm and an increased heart
rate.107,110 This may manifest as hemorrhagic stroke,
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intracranial hemorrhage, intra-retment of patients with addiction and
inal hemorrhage or a non-ischemic
co-occurring conditions. Emergency
optic neuropathy–type presentaroom and primary care physicians
tion.106,107,110,111 Methamphetamine
will be familiar with the particulars of
use is also associated with episclethese guidelines and may be the most
ritis, scleritis and retinal vasculitis
appropriate referral sites depending on
resembling that seen in polyarterithe urgency of the situation.113 Depend106
tis nodosa.
ing on the severity of their substance
Cornea. Ulceration is prevaabuse disorder, patients can expect an
lent among methamphetamine
individually tailored treatment plan on
users due to a variety of possible
Perhaps due to its method of delivery,
the continuum ranging from intensive
mechanisms, including the pharsnorting, cocaine abuse can lead to
medical care to outpatient services. ■
macological effects of the drug, the corneal ulcers, as seen here.
Dr. Karbach is a clinical instructor at
effects of cutting agents and effects
The Eye Institute, Pennsylvania College
related to the route of administraof Optometry at Salus University.
tion.106,110 Corneal nerves have a high concentration of
Dr. Kobrenko practices at Bucks-Mont Eye Associdopamine receptors and may be target of neurotoxicity
ates and Visionworks.
mediated by excessive dopamine production.107 DamDr. Myers is senior staff optometrist at the Coatesage to corneal sensory nerves can result in a neuroville Veterans Affairs Hospital in Pennsylvania.
trophic keratitis and corneal ulceration.112
Dr. Gurwood is a professor at Salus University.
Elevation of the pain threshold during methamphet1. Rudd R, Seth P, David F, Scholl L. Increases in drug and opioid-involved overdose
deaths—United States, 2010–2015. CDC Morbidity and Mortality Weekly Report. 2016;65(50amine use may decrease the blink reflex and predispose
51):1445–52.
110
to exposure keratopathy. Diluent additives such as
2. Center for Behavioral Health Statistics and Quality. (2016). Key substance use and mental
health indicators in the United States: Results from the 2015 National Survey on Drug Use and
lidocaine may further weaken the epithelium and lead
Health (HHS Publication No. SMA 16-4984, NSDUH Series H-51). Retrieved from www.samhsa.
110
gov/data/.
to ulceration. Nasal inhalation brings methamphet3. Kerrigan S, Lindsey T. Fatal caffeine overdose: two case reports. Forensic Sci Int.
amine into both spatial and circulatory proximity to
2005;153(1):67-9.
4. Stohs S, Badmaev V. A review of natural stimulant and non-stimulant thermogenic agents.
the eye and may increase the risk of keratitis.110 ComPhytother Res. 2016;30(5):732-40.
pounding the issue, mental effects of the drug such as
5. Eyelid Disorders. National Eye Institute. www.nei.nih.gov/faqs/eyelid-disorders-myokymiatwitching-eye. Accessed December 11, 2017.
increased awareness, heightened concentration and
6. Banik R, Miller N. Chronic myokymia limited to the eyelid is a benign condition. J Neuroophthalmol. 2004;24(4):290-2.
irritability result in excessive and harmful rubbing and
7. Kujawa-Hadrys M, Tosik D, Bartel H. Changes in thickness of each layer of developing chicken
scratching of the eyelids and ocular surface if sympcornea after administration of caffeine. Folia Histochem Cytobiol. 2010;48(2):273-7.
8. Monika K, Dariusz T, Hieronim B. Ultrastructural changes in the developing chicken cornea
toms develop.110
following caffeine administration. Folia Histochem Cytobiol. 2010;48(3):371-6.

Systemic Impact
When an optometrist uncovers a substance abuse disorder with a direct bearing on the patient’s ocular and
systemic health, the opportunity arises to provide initial
counseling and an appropriate referral to a primary
care physician or counseling center. Familiarity with
the existing local network will be helpful here but the
patient’s primary care physician or the local emergency
room may be the most appropriate referrals depending
on the severity of the situation.
Initial counseling can be performed in the exam
room and should start with the basics: the patient has
a vision-threatening condition with modifiable lifestyle
factors. Explaining the connection between their behavior and their vision may strike a chord in the patient’s
mind and be the catalyst to changing their behavior.
The American Society of Addiction Medicine has
nationally established criteria for placement and treat-
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Alcohol Threatened My Life,
Optometry Saved Me
—Message from an optometrist in recovery
I’m John B. and I’m an alcoholic. I grew up in what I thought
was a normal household. I was first exposed to alcohol as a
teenager, when I realized my father was an alcoholic, and started drinking myself around 15 years old. When I finally graduated
high school (just barely), I enlisted in the Army and did a few
tours overseas. I trained to be an airplane mechanic, but in my
free time I would binge drink. I returned home a good mechanic
and a better drinker. That’s when I fell into a deep depression
and soothed with at least one bottle daily. This went on for a
long time and I started noticing trouble with my vision. So, I set
up an appointment with an optometrist.
He asked me about my health and if I smoke, take drugs or
use alcohol. I said no. From there he proceeded with rest of the
exam and told me I was a little nearsighted but otherwise OK.
He seemed like someone I could talk to, and I finally admitted I
did drink “once in a while” and asked if that caused my nearsightedness. He said no, but he asked how much I drink a day. I
told him a couple of beers (the standard answer) and he laughed
and in a good-natured way. The jig was up.
My exam was over, but the doc said, “Let’s talk about this
for few more minutes.” He revealed that he had an alcoholic
relative who struggled many years, to the point where he had
developed serious medical problems. He was ashamed of his
alcoholism, much like I was, and was reluctant to seek help. He
finally did, though. “It’s never too late,” the doctor told me. This
interaction turned out to be one of the most important moments
of my life. He directed me to a 12-step program that required
me to faithfully attend meetings with other alcoholics.
I’ve been sober now for three years. I have a great job, attend
meetings regularly and even reach out to other alcoholics. I
know it sounds funny, but an eye doctor actually saved my life! I
always wondered if he had special training in optometry school,
but all it really took was a little compassion, asking simple questions and being prepared to listen and respond.
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Uncover the symptoms of this deadly condition and know how to help manage the
patient. By Trenton Cleghern, OD

G

iant cell, temporal or cranial arteritis is a systemic
vasculitis involving mainly the medium-to-large
arteries of the head and neck. The
condition can affect blood vessels
elsewhere in the body, but tends to
involve the cranial and ophthalmic
arteries. Giant cell arteritis (GCA)
is an autoimmune condition of
unknown etiology. It is the most
common systemic vasculitis seen in
adults.1 GCA occurs in adults older
than 70 and has a wide variety of
symptoms and complications.2 It
is of particular interest to eye care
providers due to its potential for

visually devastating complications,
such as rapidly progressing bilateral
blindness.
Temporal arteritis is a topic that
is introduced as early as the first
or second year in an optometric
curriculum because of its dire, and
potentially deadly, consequences.
The condition can present in a
variety of ways, making diagnosis
a challenge. Patients may present
with only systemic symptoms, or
only ocular symptoms. This article
focuses on the clinical presentation
of GCA. This condition can simply
never be missed—for the sake of the
patient’s vision and life.
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Goal Statement: Giant cell arteritis is a rare, but urgent and potentially life-threatening, presentation that can have ocular consequences. This course details how to tell which patients are likely to
have it based on their history and symptoms as well as how to test
for it using both imaging and lab work, and reviews the optometrist’s
role in treating and comanaging these patients. It also details likely
comorbidities.
Faculty/Editorial Board: Trenton Cleghern, OD

The Basics
We know that GCA is a condition of older adults and that it is
extremely rare to occur before age
50.2 Research places the average age
of diagnosis approximately 72 to
77 years.2 Age is actually the greatest risk factor, though the risk does
rise after age 50.2 Similar to other
autoimmune disease, the risk of
developing GCA is more common
in women, with a ratio of three to
one, women to men.7 Temporal
arteritis is also more common in
Caucasian individuals, especially
those from Scandinavian countries
or of Scandinavian descent. The
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Optic nerve photos of a 65-year-old Caucasian patient with bilateral disc edema, headache and scalp tenderness. Presentations such
as this warrant immediate steroid therapy and blood work.

disease is rare in black and Asian
populations. It was once thought to
be rare in Hispanic populations, but
some recent evidence has questioned
that notion.3
GCA is a systemic autoimmune
vasculitis with an unknown origin.
It is typically a medium and large
vessel disease, but may also affect
small vessels. When larger vessels,
such as the carotid, subclavian or
aorta are affected, it is referred to
as large-vessel GCA.4 Immune cells
made of mostly T-lymphocytes and
macrophages invade the arterial
wall.5 Granulomatous changes can
then occur, leading to the formation
of giant cells. This causes vascular remodeling of the inner vessel
wall in the form of hyperplasia.
The remodeled lumen can become
occluded, which is the cause of the
ischemic events in GCA. The disease
process likely occurs from an inciting event in a susceptible individual.
Many environmental and microbial origins have been proposed,
including the herpes zoster viruses,
but none have been found to have a
causal relationship.6,7

Patients with GCA can present
with a variety of symptoms, creating a diagnostic challenge. Patients
may present to an eye care provider
with only vision complaints, or may
present to a general practitioner
with only systemic complaints. Of
course, the patient may have both
ocular and systemic complaints.
The patient’s symptoms can either
be acute or subacute, but tend to
be more subacute.7 The most common systemic symptoms in GCA are
headache, scalp tenderness, neck/
shoulder/pelvic pain, fatigue, malaise, weight loss, jaw claudication
and fever (Table 1).8

Systemic Symptoms
Headache is the most common
symptom in GCA.8 No pathogno-

monic features are associated with
the headache in GCA, except that
the complaint is new. If a patient
has chronic headaches, the patient
would describe a new type of headache. The pain is usually temporal,
occipital or diffuse. Headaches are
usually constant in GCA patients,
but may wax and wane. Patients
may describe the headache as throbbing, boring, dull or even burning.
Even though headache is the most
common symptom, patients need to
be specifically questioned because
they may not associate the headache
with other symptoms.8 The headache should resolve rapidly after the
institution of oral or intravenous steroids. When the headache does not
resolve after initial steroid treatment,
other etiologies must be investigated.

Table 1. Most Commonly Reported Symptoms in GCA
Symptom
Headache
Neck/torso/pelvic pain
Fatigue and malaise
Jaw claudication
Fever

Initial
33%
25%
20%
4%
11%

Throughout Course of Disease
72%
58%
56%
40%
35%

Seetharaman M. Giant Cell Arteritis (Tempeoral Arteritis) Clinical Presentation. Medscape. emedicine.medscape.com/article/332483-clinical.
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Table 2. Erythrocyte Sedimentation Rate Norms
Men
Age/2
Younger than age 50: less than 15mm/hour
Older than age 50: less than 20 mm/hour

Women
(Age + 10)/2
Younger than age 50: less than 20mm/hour
Older than age 50: less than 30mm/hour

Photo: Steven Bloom, MD

Scalp tenderness is sometimes included as part of the
headache complaint. However,
its presence can indicate an
inflamed superficial temporal
artery. Even light touches, such
as brushing one’s hair or putting on spectacles, can elicit
pain over this area. The superficial temporal artery should be
palpated in patients in whom
you have suspicion for tempoThis optic nerve image shows retinal ischemia
ral arteritis, even if the patient
consistent with AAION, the most common cause
makes no complaint of scalp
of vision loss from GCA.
tenderness.
GCA patients may also complain
found that one in six fevers in older
of neck, shoulder, torso or hip girdle adults with an unknown etiology
pain. Affected patients may have
were from temporal arteritis.10
fatigue, weight loss or malaise.
Other, less common systemic
Constitutionally, they will seem
symptoms include: maxillary pain,
very poor in most cases. Generally,
facial swelling, tongue or throat
GCA patients look and feel very ill.
pain, dysarthria, hearing loss, limb
In my experience, it’s unlikely these
claudication, stroke, carpel tunnel
patients will sit in your exam chair
syndrome and pericarditis.7,11 In
with a cheerful disposition. Jaw
large-vessel GCA, aortitis, aortic
claudication, or pain after prolonged dissection and aortic aneurysm
chewing, is a result of ischemia of
are possible complications. Large
the maxillary artery, which proartery GCA, compared with cranial
vides blood flow to the masseter
arteritis, tends to affect patients at
muscles in the jaw. Jaw or tongue
a younger age, produce fewer headclaudication, visual abnormalities
ache symptoms and are less likely
and temporal artery abnormalities
to have a positive temporal artery
are the highest specific clinical feabiopsy.12
tures. When compared with other
symptoms, jaw claudication had the
Ocular Symptoms
highest association with a positive
Approximately half of GCA patients
temporal artery biopsy.9 Patients
experience visual symptoms over
need to be specifically questioned
the course of the condition.13 Vision
about jaw claudication, because
loss can be transient or constant,
again they might not associate their
unilateral or bilateral. The vision
jaw symptoms with their presenting
loss is usually painless, although the
complaint.
patient may complain of pain elseFever is a non-specific symptom
where, such as headache, scalp tenthat GCA patients will sometimes
derness or other body aches. Patients
experience. Interestingly, one study
may have actual ocular pain as well

from associated ocular ischemia.
The patient may experience transient
vision loss. Sudden, persistent loss
of vision is often irreversible. Vision
loss in the fellow eye can occur in a
significant portion of patients.13 The
second eye can become involved in
one to two weeks, but it can happen
sooner.6 Once corticosteroid therapy
has been initiated, new or further
vision loss is fairly rare.
The most common cause of vision
loss in GCA is from arteritis anterior
ischemic optic neuropathy (AAION)
at around 80% of cases.6 AAION
is the result of vessel occlusion of
the short posterior ciliary arteries
or ophthalmic artery. Other causes
of vision loss include central retinal
artery occlusion (CRAO), branch
retinal artery occlusion (BRAO),
posterior ischemic optic neuropathy (PION) and cerebral ischemia.
CRAO accounts for about 10%
of vision loss in GCA.6 If a patient
at least 55 years of age presents
with bilateral CRAO, or unilateral
CRAO with no vascular risk factors, a GCA investigation should be
included in the work-up. BRAO and
PION are rare causes of vision loss
in GCA.6 Cerebral ischemia from
GCA occurs because of infarction in
the vertebrobasilar circulation.
Another symptom of temporal
arteritis patients, although rare, is
diplopia. About 5% of patients may
have diplopia from either sixth or
third nerve palsies.13 Sixth nerve
palsy with GCA is slightly more
common than third nerve.13 This
occurs from ischemia to either the
muscles, cranial nerves or even the
brain stem. When encountering an
older patient with an isolated sixth
or third nerve palsy, inquire about
GCA-related symptoms.

Clinical Evaluation
GCA patients can present clinically in a variety of scenarios. The
clinician must be able to perform a
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Examination Tips
When an adult older than 55 presents with
with optic nerve edema, question them
thoroughly about systemic symptoms
including headache, scalp tenderness,
jaw claudication, aches, fatigue and
fever. Never ignore headache complaints.
Temporal arteritis patients may only experience systemic complaints, but ocular
involvement can occur later. A laboratory
work-up should be initiated as soon as
possible. However, steroids should not be
withheld to obtain laboratory tests beforehand. In these cases, always evaluate both
eyes, even if the complaints are monocular.
This goes without saying, but the appearance of the fellow optic nerve can be quite
helpful in distinguishing non-arteritic AION
from arteritic AION.

This fluorescein angiography of a GCA patient shows choroidal ischemia temporally, optic
nerve leakage and cilioretinal artery occlusion.

thorough and detailed examination
if temporal arteritis is suspected.
Reduced acuity is a concerning
finding because of the high likelihood of permanent vision loss.5 The
extraocular motilities and cover
test must be performed to evaluate for a sixth or third nerve palsy.
This is a rare finding, but isolated
cranial nerve palsies without any
other ophthalmic signs of GCA have
been reported.7 Pupil assessment
is paramount to look for a relative
afferent pupillary defect (RAPD). If
both nerves are affected, there may
not be an RAPD. In this scenario,
the pupils may be sluggish to react
to light depending on the optic nerve
involvement. Color vision may
affected due to the damaged optic
nerves, so this should be included in
the work-up.
Visual fields, optical coherence
tomography (OCT) and fundus
photos are helpful to obtain during
the evaluation. Visual field defects in
GCA can vary and could be altitudinal, diffuse or enlarged blind spots.
It is imperative to obtain a visual
field to assess for any field loss, and

to have as a baseline. When optic
nerve edema is present, OCT of the
retinal nerve fiber layer is clinically
useful to obtain objective data. It is
easy to observe optic nerve edema
using the slit lamp, but an OCT of
the optic nerve provides a quantitative value to monitor for progression. As with visual fields and OCT,
fundus photographs of the optic
nerve and posterior pole should be
obtained to monitor for progression.
Nearly all the ophthalmic findings
in GCA are in the posterior segment;
however, anterior segment ischemia
can be present, as well as cells and
flare in the anterior chamber. Ocular ischemic syndrome is a rare but
documented sequela from GCA.13 If
ocular ischemic syndrome is present,
patients may manifest neovascularization of the iris, anterior chamber
inflammation and elevated IOP.18
Potential posterior segment findings
include optic disc edema, CRAO,
retinal hemorrhages and cotton wool
spots.17 The disc edema in AAION
is sometimes described as “chalky
white.”16 This term refers to the pallor that can happen quickly in the

disease process, sometimes in as little
as a few weeks. Cotton-wool spots
may be present as a result of severe
ischemia. Retinal hemorrhages associated with the disc edema typically
emanate from the optic nerve in a
radial pattern. If a CRAO is present
with concurrent optic nerve edema,
GCA is likely.

Lab Work
Blood testing plays a large role in the
evaluation of patients suspected to
have GCA. The two main lab tests
to aid in the diagnosis are the erythrocyte sedimentation rate (ESR) and
C-reactive protein (CRP). A complete blood count (CBC) can also
be extremely helpful. The hallmark
laboratory finding in GCA is an elevated ESR and CRP.5 Both the ESR
and CRP are acute phase reactants
that the body produces in reaction to
infection or inflammation. The ESR
is measured in millimeters per hour
(mm/hour) and the CRP is measured
in milligrams per liter (mg/L). Neither are specific to GCA, but when
both are elevated, the sensitivity and
specificity is greatly increased.
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This systemic autoimmune disease causes
shoulder and hip girdle pain. About 50% of
GCA patients also have polymyalgia rheumatica (PMR), and around 10% to 15% of
PMR patients develop GCA.7 The epidemiology mirrors that of GCA. Controversy exists
as to whether GCA and PMR are separate
diseases or different manifestations on
a spectrum of the same disease. PMR
responds well to low-dose corticosteroids
and a rapid response is considered pathognomonic.
For patients who do not respond to
steroids, another diagnosis should be
considered. The prognosis is excellent,
but relapses can happen if steroids are
tapered too quickly. Any patient with PMR
with complaints of loss of vision, headache,
scalp tenderness, jaw claudication or fever
need to be urgently investigated for GCA.
Biousse V, Newman NJ. Ischemic optic neuropathies. N Engl J
Med. 2015;372(25):2428-36.

A significant number of patients
can have a positive temporal artery
biopsy with a normal ESR and
CRP.14 In a study of 167 biopsyproven GCA patients, the ESR was
less than 50mm/hour in 11% of
patients and less than 40mm/hour in
5%.14 A normal ESR and CRP does
not rule out GCA, but an elevated
ESR and CRP raises the likelihood
of having the condition. A CBC can
reveal a normochromic normocytic
anemia, as well as an elevated platelet count. The liver enzymes, alkaline
phosphatase and aspartate aminotransferase can be elevated in some
GCA patients, but are not routinely
ordered in clinical practice.
ESR is age- and gender-dependent
(Table 2). The CRP is not age
or gender specific. A CRP under
10mg/L is considered normal.
Since GCA cannot be excluded
based on a normal ESR and CRP, a
temporal artery biopsy is necessary
for diagnosis. This biopsy is standard for diagnosing GCA. Patients

not be withheld to obtain
laboratory tests or temporal
artery biopsy beforehand.
At our clinic, we employ the
“shoot first and ask questions
later” philosophy with temporal arteritis. It is better to start
oral steroid therapy and soon
discover that is not GCA than
to withhold steroids and have
the patient suffer devastating
Fluorescein angiography for GCA patients
vision loss. Of course, we are
typically shows delayed choroidal and central
judicious to ascertain that
retinal artery filling, with possible choroidal
GCA is a legitimate concern
non-perfusion, especially in the peripapillary area. due to the serious adverse
effects of oral steroid therapy.
suspected of having GCA should be
High-dose oral steroids can elicit
referred to a neuro-ophthalmologist
significant side effects, but they are
or oculoplastic surgeon for a biopsy.
usually minimal during a short duraIf these disciplines are not available,
tion. In our practice, we typically
facial plastic surgeons, vascular surprescribe 80mg of prednisone to be
geons or neurosurgeons can perform taken as four 20mg tablets in one
the biopsy.
dose. Steroid therapy can also be
It is important to order the temgiven intravenously followed by an
poral artery biopsy because GCA
oral taper.
requires prolonged treatment with
In true temporal arteritis, patients
oral corticosteroids or immunosupwill sometimes need steroid therapy
pressants for six to 18 months. Keep for six to 18 months, so they are
in mind, temporal artery biopsies
most appropriately managed by
can produce false negatives due to
neuro-ophthalmology or rheumatol“skip lesions.” Therefore, a 1.5cm
ogy long-term. Somewhat recently,
to 2cm biopsy should be obtained to the immunosuppressant drug,
avoid these skip areas of the artery.
Actemra (tociluzumab, Genentech),
Another diagnostic option for GCA
has emerged an option for GCA
is color duplex ultrasonography
patients.14 In many cases, it is not
(CDUS). Scanning the head, neck
ideal for patients to be on steroids
and upper extremities with CDUS
for over a year, so that is where
is noninvasive and can provide
immunosuppressant drugs may play
information on arteries other than
a future role in GCA treatment.
the temporal artery. However, at
While GCA patients are best
this time more research needs to be
managed by neuro-ophthalmology
done to determine the effectiveness
or rheumatology, it is optometry’s
of CDUS, and thus temporal artery
responsibility as the primary eye
biopsy remains the standard.
care providers to recognize and treat
these patients in the initial presentaLong-term Management
tion of the condition. GCA suspects
When you have an older adult
require a shoot-first-ask-questionspatient with suspicion of GCA, clini- later approach. It is better to start
cians should not hesitate to start oral oral steroid therapy and soon dissteroid therapy. A laboratory workcover that is not GCA, than to withup should be initiated as soon as
hold steroids and see patients suffer
possible. However, steroids should
devastating vision loss. ■
Photo: Steven Bloom, MD

Polymyalgia Rheumatica
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1. In which of the following patient populations
would GCA be found most commonly?
a. Hispanic.
b. Caucasian.
c. African American.
d. Asian.
2. Which of the following arteries can GCA
affect?
a. Subclavian.
b. Aorta.
c. Carotid.
d. All of the above.
3. What is the most commonly reported
systemic symptom of GCA?
a. Headache.

b. Jaw claudication.
c. Body aches.
d. Fever.
4. Which of the following symptoms was
found to have the highest association with a
positive temporal artery biopsy?
a. Vision loss.
b. Headache.
c. Scalp tenderness.
d. Jaw claudication.
5. Which clinical finding is considered almost
pathognomonic for GCA?
a. AION.
b. Tongue infarction.
c. Unilateral headache.
d. Neck or shoulder pain.
6. Which of the following is not a recognized
ophthalmic complication of GCA?
a. CRAO.
b. Choroidal ischemia.
c. Facial nerve palsy.
d. Sixth nerve palsy.
7. Approximately what percentage of GCA
patients experience visual symptoms over the
course of the disease?
a. 10%.
b. 25%.
c. 50%.
d. 90%.
8. The most common cause of vision loss in
patients affected by GCA is:
a. AION.
b. CRAO.
c. CRVO.
d. Stroke.

9. Which of the following statements about the
ESR laboratory test is false?
a. It is age-dependent.
b. It is gender-dependent.
c. It is specific to GCA.
d. A patient can have GCA but have a normal
ESR.
10. Which of the following battery of tests
should be ordered for patients suspected of
GCA?
a. ESR, CRP, CBC.
b. ESR, CBC, ANA.
c. CRP, CBC, ANA.
d. CRP, CBC, RF.
11. The normal ESR values in a 65-year-old
male would be:
a. Less than 5mm/hour.
b. Less than 10mm/hour.
c. Less than 20mm/hour.
d. Less than 35mm/hour.
12. The standard for diagnosing GCA is:
a. ESR/CRP.
b. CBC.
c. Color duplex ultrasonography.
d. Temporal artery biopsy.
13. Which of the following conditions has a
strong association with GCA?
a. Diabetes mellitus.
b. Polymyalgia rheumatica.
c. Rheumatoid arthritis.
d. Sjögren’s syndrome.
14. Which of the following statements about
GCA is true?
a. It is the most common systemic vasculitis
in adults.
b. Men are more commonly affected.

96 REVIEW OF OPTOMETRY SEPTEMBER 15, 2018

091_ro0918_F7_OSC.indd 96

9/10/18 12:18 PM

Examination Answer Sheet
OSC QUIZ
c. The greatest risk factor is diet.
d. Patients usually have concurrent
rheumatoid arthritis.
15. The hallmark of polymyalgia rheumatica
is:
a. Jaw claudication.
b. Headache.
c. Rapid response to steroids.
d. Neck pain.
16. What is the defining feature of
headaches in GCA patients?
a. New headache.
b. Occipital.
c. Worse in the morning.
d. Do not respond to steroids.
17. Which is false regarding large-vessel
GCA as compared to cranial arteritis?
a. Tends to affect younger patients.
b. The aorta is commonly affected.
c. Higher likelihood of having a positive
temporal artery biopsy.
d. Produces fewer headache symptoms.
18. The vision loss in GCA can usually
be described by all of the following
characteristics except:
a. Sudden.
b. Painful.
c. Symptoms of flashes and floaters.
d. Can be constant or transient.
19. Which of the following procedures
or tests would be the least helpful in the
investigation of GCA?
a. Lab work.
b. Color duplex ultrasonography.
c. Temporal artery biopsy.
d. MRI of the brain.
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21. Understand how to identify the likely suspects for giant
cell arteritis.

1

2

3

4

5

22. Recognize the clinical presentations associated with
giant cell arteritis.

1

2

3

4

5

23. Craft a work-up protocol for suspected giant cell arteritis
patients.

1

2

3

4

5

24. Understand how and when to use steroids in suspected
cases of giant cell arteritis.

1

2

3

4

5

25. Understand the mechanism by which giant cell arteritis
can lead to vision loss.

1

2

3

4

5

26. Develop a plan to partner with other physicians and
follow-up.

1

2

3

4

5

Rate the quality of the material provided:
1=Strongly disagree, 2=Somewhat disagree, 3=Neutral, 4=Somewhat agree, 5=Strongly agree

27. The content was evidence-based.
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29. The presentation was clear and effective.
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20. What is the etiology of GCA?
a. Viral.
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Cornea+Contact Lens Q+A

Third Time’s the Charm?
Two graft failures later and a patient is running out of options.
Edited by Joseph P. Shovlin, OD
I have a 32-year-old keratoconus patient who has
already had two graft failures following full thickness grafting on
the left eye. He has some peripheral neovascularization circumferentially, but it is not excessive.
Is there any new information on
minimizing the risk of repeated
graft failures to help avoid a
third?

Corneal transplant surgery is considered the
most successful organ transThis patient is experiencing graft rejection, an
plant procedure, with 86% of immune-mediated cause of graft failure.
grafts surviving their first year,
says Scott G. Hauswirth, OD, of
coma, corneal melt, corneal ulcer,
the Ocular Surface Center at the
exposure keratitis and ocular surUniversity of Colorado School of
face disease, says Dr. Hauswirth.5
1
Medicine. However, high-risk
corneal transplant patients—those
High Risk, Low Odds
who have two or more quadrants
While the odds are not in his favor,
of corneal neovascularization or
this patient has a few options,
have experienced a previous graft
including an endothelial keratorejection—have a five-year success
plasty (EKP) and a Boston kerarate of less than 35%, he notes.2,3
toprosthesis (KPro) Type I. EKP
Assuming this patient experienced
quickly recovers best-corrected
two previous graft failures due to
acuity, has a lower risk of transgraft rejection—immune-mediated
plant rejection and does not
destruction of the corneal endorequire extensive suture removal,
thelium—he would be classified
according to Dr. Ibach. If the
as a high-risk corneal transplant
area over the visual axis is mildly
patient.
edematous but free of neovascuCorneal graft failure is widely
larization and scar formation, Dr.
defined as an unresponsive graft
Hauswirth recommends performedema with a loss of graft clarity,
ing a Descemet’s stripping endothenotes Mitch Ibach, OD, of Vance
lial keratoplasty. He says replacing
Thompson Vision.4 Causes of graft
the endothelium may help clear the
failure are either immune-mediated cornea to restore vision and is less
or non-immune-related, which
invasive than a repeat penetrating
include primary donor failure,
keratoplasty (PKP). In addition
endothelial decompensation, glauto the presence of scar tissue, Dr.

A

Photo: Christopher Rapuano, MD

Q

Hauswirth notes it is important to consider the posterior
topography of the graft,
which may affect adhesion
of the endothelial lenticle.6
Prior graft failure is one
of the leading reasons for
Boston KPro Type I use,
according to Dr. Hauswirth.7
Retention and success rates
with the Boston KPro have
increased, he notes; a study
suggests that the chances of
maintaining vision better
than 20/200 and a clearer
graft were greater with a
Boston KPro than a repeat PKP.8
Dr. Hauswirth says patients receiving a Boston KPro, however, must
be carefully monitored for glaucoma and maintain topical antibiotic
use and contact lens wear to reduce
the risk of corneal melt.7

Medicate, Monitor and Hope
An emerging treatment for patients
with advancing corneal neovascularization, which increases the risk
of graft rejection, is to use antivascular endothelial growth factor
agents such as Avastin (bevacizumab, Genentech), topical drops
and subconjunctival injections,
according to Dr. Ibach.9 He adds
that administering Avastin before
performing a PKP on a patient
with progressing neovascularization is prudent for graft survival.
A study evaluating 50 eyes that
received Avastin subconjunctival
injections immediately following
PKP found that 70% of the grafts
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Survival of the Fittest
To further improve the chances of
graft survival, it is important to
prevent rejection episodes, avoid
intraocular pressure (IOP) spikes
and fend off microbial keratitis,
says Dr. Ibach. He suggests clinicians regularly apply topical ste-

roids if IOP issues do not
present. In the event of an
acute rejection episode, Dr.
Ibach notes that aggressive
topical and oral steroids can
reverse the corneal edema and
immune reaction.
He also recommends clinicians use aqueous suppressants when treating a corneal transplant patient with
steroid-induced IOP spikes.
This patient has an acute corneal graft rejection
Finding the balance between
and a Khodadoust line, both of which could lead
using topical steroids for graft to graft failure.
health and glaucoma drops to
1. Williams KA, Esterman AJ, Bartlett C, et al. How effective
lower IOP can be a struggle;
is penetrating corneal transplantation? Factors influencing
long-term outcome in multivariate analysis. Transplantation.
Dr. Ibach encourages clinicians to
2006;81(6):896-901.
exercise caution when dealing with
2. The collaborative corneal transplantation studies (CCTS).
Effectiveness of histocompatibility matching in high-risk corneal
carbonic anhydrase inhibitors and
transplantation. The Collaborative Corneal Transplantation Studies
Research Group. Arch Ophthalmol. 1992;110(10):1392-403.
prostaglandin analogs to avoid
3. Abud TB, Di Zazzo A, Kheirkhah A, et al. Systemic immunoharming the endothelial cells.
modulatory strategies in high-risk corneal transplantation. J
Ophthalmic Vis Res. 2017;12(1):81-92.
He adds that microbial keratitis
4. Kelly TL, Williams KA, Coster DJ, et al. Corneal transplanis a threat throughout the life of the tation for keratoconus: a registry study. Arch Ophthalmol.
graft. For better outcomes, he notes 2011;129(6):691-7.
5. Price MO, Thompson RW Jr., Price FW Jr. Risk factors for various causes of failure in initial corneal grafts. Arch Ophthalmol.
that patients should be treated
2003;121(8):1087-92.
prophylactically with topical anti6. Anshu A, Price MO, Price FW Jr. Descemet’s stripping
endothelial keratoplasty under failed penetrating keratoplasty:
biotics immediately after surgery.
visual rehabilitation and graft survival rate. Ophthalmology.
Due to the presence and removal of 2011;118(11):2155-60.
7. Saeed HN, Shanbhag S, Chodosh J. The Boston keratoprosthesutures, however, epithelial breaksis. Curr Opin Ophthalmol. 2017;28(4):390-6.
8. Ahmad S, Mathews PM, Lindsley K, et al. Boston type I keradown and infection are still postoprosthesis versus repeat donor keratoplasty for corneal graft
failure: a systematic review and meta-analysis. Ophthalmology.
sible, according to Dr. Ibach.

Photo: Mitch Ibach, OD

While clinicians can take several
steps to minimize the risk of graft
failure, this patient
has already had two,
and, unfortunately,
his next corneal graft
almost assuredly will
not be his last, says
Dr. Ibach. This highlights the importance
of educating the
patient on signs and
symptoms of graft
rejection and failure
so both patient and
provider can work
Here is a patient with deep stromal neovascularization
together to monitor
before being treated with Avastin subconjunctival
and manage the graft
injections.
appropriately. ■

Photo: Mitch Ibach, OD

survived during the three years of
follow-up.10
Immunosuppression plays
another key role in improving the
chances of graft survival in highrisk corneal transplant patients,
according to Dr. Hauswirth. A
survey of Cornea Society members
found that, to suppress the immune
response in high-risk patients,
respondents preferred using either
Pred Forte (prednisolone acetate
1.0%, Allergan) or Maxidex
(dexamethasone 0.1%, Novartis)
six to eight times per day for
eight months as the postoperative
regimen.11 Oral cyclosporine, oral
tacrolimus and Cellcept (mycophenolate mofetil, Genentech)—which
suppresses dendritic cell maturation, reduces antibody formation
and induces T-lymphocyte apoptosis—also prolong graft survival
but require monitoring, says Dr.
Hauswirth.12-18

2016;123(1):165-77.
9. The Australian Corneal Graft Registry. 1990 to 1992 report.
Aust N Z J Ophthalmol. 1993;21(2 Suppl):1-48.
10. Dekaris I, Gabri N, Dra a N, et al. Three-year corneal graft
survival rate in high-risk cases treated with subconjunctival
and topical bevacizumab. Graefes Arch Clin Exp Ophthalmol.
2015;253(2):287-94.
11. Kharod-Dholakia B, Randleman JB, Bromley JG, et al. Prevention and treatment of corneal graft rejection: current practice patterns of the Cornea Society (2011). Cornea. 2015;34(6):609-14.
12. Hill JC. Systemic cyclosporine in high-risk keratoplasty. Shortversus long-term therapy. Ophthalmology. 1994;101(1):128-33.
13. Shimazaki J, Den S, Omoto M, et al. Prospective, randomized
study of the efficacy of systemic cyclosporine in high-risk corneal
transplantation. Am J Ophthalmol. 2011;152(1):33-9.
14. Joseph A, Raj D, Shanmuganathan V, et al. Tacrolimus
immunosuppression in high-risk corneal grafts. Br J Ophthalmol.
2007;91(1):51-5.
15. Sloper CM, Powell RJ, Dua HS. Tacrolimus (FK506) in the
management of high-risk corneal and limbal grafts. Ophthalmology. 2001;108(10):1838-44.
16. Allison AC, Eugui EM. Mechanisms of action of mycophenolate
mofetil in preventing acute and chronic allograft rejection. Transplantation. 2005;80(2 Suppl):S181-90.
17. Birnbaum F, Mayweg S, Reis A, et al. Mycophenolate mofetil
(MMF) following penetrating high-risk keratoplasty: long-term
results of a prospective, randomised, multicentre study. Eye
(Lond). 2009;23(11):2063-70.
18. Reinhard T, Reis A, Böhringer D, et al. Systemic mycophenolate mofetil in comparison with systemic cyclosporine A in
high-risk keratoplasty patients: 3 years’ results of a randomized, prospective trial. Graefes Arch Clin Exp Ophthalmol.
2001;239(5):367-72.
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Urgent Care

The Many Hats of Herpes
This virus can present in a variety of ways. Here, we enumerate them.
By David Schaeffer, OD, Natalie Townsend, OD, and Richard Mangan, OD

A

58-year-old African-American
male presented to the clinic
complaining of hazy vision
in his left eye for three weeks. He
was seen in urgent care two weeks
prior and was diagnosed with an
acute anterior uveitis in the left eye.
He was prescribed 1% prednisolone
acetate every two hours and 1%
atropine twice daily.
At presentation, his best-corrected
visual acuity (BCVA) was 20/20 OD
and 20/40 OS. The left pupil was
pharmacologically fixed, and there
was no afferent pupillary defect seen
in either eye. A slit lamp exam of the
left eye revealed a dendritic corneal ulcer with central
fluorescein staining and mild underlying anterior stromal edema without infiltration (Figure 1). The anterior
chamber was deep and quiet. Iris was dilated and without atrophy. Corneal sensitivity was absent with cotton
wisp in the left eye and present in the right. Preauricular
nodes were not palpable. Dilated fundus exam and
intraocular pressures (IOPs) were normal and equal.
We diagnosed him with herpes simplex epithelial keratitis (HEK) and prescribed him oral acyclovir 400mg
five times a day for 10 days and explained that he needed to taper the prednisolone rapidly, starting QID for
two days then decreasing by one drop every two days.

Fig. 1. This
patient
demonstrates
active herpetic
dendrite as
seen using
sodium
fluorescein
staining.

Hazed and Confused

This patient was seen three times over the following
two weeks. His epithelial defect closed and his vision
improved to 20/25 with correction. The anterior chamber remained quiet after the prednisolone had been
discontinued. One week after completing the oral acyclovir, the patient reported hazy vision in his left eye.
His acuity was 20/25, but a slit lamp exam revealed a
focal disciform area of stromal edema with bullae and
underlying keratic precipitates localized to the area of
swelling (Figure 2). No stromal neovascularization or
infiltrate was noted.
The anterior chamber was quiet. IOP was normal
and equal. On dilated
Table 1. Suggested Treatment Guidelines4
examination, the vitreous and fundus were
Condition
Antiviral
Topical Steroid
normal.
Dendritic Keratitis
Topical—therapeutic, then prophylactic for 7 days after ulcer healed
Contraindicated
The diagnosis of
Oral—therapeutic for 7-10 days
herpes simplex endotheGeographic Keratitis
Topical—therapeutic, then prophylactic for 7 days after ulcer healed
Contraindicated
liitis was made, and the
patient was restarted on
Oral—enhanced therapeutic for 14-21 days
topical 1% prednisolone
acetate QID in the left
Endotheliitis
Oral—therapeutic for 7-10 days, then prophylactic
4-8x/day
eye and oral acyclovir
Taper as indicated
400mg five times a day
Iridocyclitis
Oral—therapeutic for 7-10 days, then prophylactic
4-8x/day
for another 14 days,
Taper as indicated
then BID after that.
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The patient’s previous records noted two separate
incidences of herpetic eye disease, a dendrite in 2010 and
keratouveitis in 2011 with treatment the corneal findings
resolved and BCVA returned to 20/20. Acyclovir was
continued at prophylactic dosing 400mg BID.

Discussion
For a patient to present with three distinct anterior segment manifestations of herpes simplex virus (HSV) in
such a short period is atypical, but it makes for a great
review of some of the different ways ocular HSV can present and is treated. For brevity, this discussion will only
focus on some anterior segment conditions; however, it is
imperative that clinicians perform a dilated fundus exam
in any urgent case to rule out posterior involvement.
HSV is the most common infectious cause of blindness
in the developed world.1 Risk factors for HSV activation or recurrence include stress, ultraviolet exposure,
trauma, menstruation and illness.1,2 Herpetic eye disease
(HED) is typically unilateral and recurrent in the same
eye. Patients with history of atopy, immune-compromise
or immunosuppression can present with bilateral or more
recurrent herpetic disease.2
Ocular manifestations of HSV are typically presumptive and diagnoses are made on clinical exam.3 Most
conditions likely represent a combination of viral activity and host immune response.1 Confirmatory tests exist
but are typically not performed because they are costly,
impractical or unreliable.2 Methods include cytology,
culture or polymerase chain reaction of tissue scraping
or AC paracentesis.4 Basic serology is of limited value as
many are latently infected by HSV.1
Treatments are prescribed empirically based on clinical
presentation.

Presentations
Herpes simplex uveitis. Acute anterior uveitis (AAU)
is usually idiopathic and does not warrant diagnostic
testing. HSV accounts for up to 10% of all AAU.1-3
Suspicion of HSV uveitis increases in the presence of iris
stromal atrophy, elevated IOP, diffuse keratic precipitates (KP) or history of recurrent uveitis or other herpetic
disease in the same eye.1,3 Hyphema can be present in
up to 12% of cases, and corneal manifestations of HSV
may precede or follow uveitis.2,5 Differential diagnosis
for HSV uveitis includes other causes of uveitis, including
sarcoidosis, tuberculosis, Fuchs’ heterochromic iridocyclitis (FHI), Possner-Schlossman syndrome (PSS) and cytomegalovirus (CMV).1,2
Herpes simplex epithelial keratitis. HEK accounts for
up to two-thirds of HED and presents as an ulceration
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Urgent Care
whose center stains with
suggests combined topical
sodium fluorescein and edges
and oral antiviral treatment is
with rose bengal.6,7 Dependsuperior to a single treatment
ing on the time of presentamethod alone.4,9
tion, ulcers can be punctate,
HEK can be treated with
linear, dendritic or geographtopical antivirals (Table 2).
ic.6 Ulceration is exacerbated
Oral antivirals are techniby steroid use. HEK resolves
cally off label for HEK, but
on its own in 25% of cases,
research shows therapeutic
but can leave scarring, cororal dosing is equivalent
neal hypoesthesia or both.6,7
to topical treatment (Table
Differentials for HEK can
3).6 For geographic ulcers,
include neurotrophic or other
enhanced therapeutic dosages
infectious ulcers.
are indicated.4
Herpes simplex endotheliAdding epithelial debrideitis. This form can present as
ment with antiviral treatment
a focal or diffuse area of strois not superior to antiviral
mal edema with KPs underly- Fig. 2. Here the patient demonstrates disciform herpes
alone, according to the liting the area. Mild anterior
endotheliitis.
erature.6 Debridement with
chamber reaction, elevated
placement of an amniotic
IOP, or both, may be present or absent.4,7 Studies and
membrane may be an alternative when antivirals are
epidemiology on this specific condition are limited, as it
contraindicated or compliance is poor.10
has been included as a subset of herpes stromal keratitis
For HSV iridocyclitis, or any keratitis other than
(HSK) in the past though is now considered a distinct
HEK, oral antivirals are preferred over topical for supeentity.4,8 Differentials for HSV endotheliitis include
rior penetration and long-term use. Start them before
CMV endotheliitis, FHI and PSS.
initiating steroids.4,7
The Herpetic Eye Disease Study (HEDS) suggests that
Treatment
therapeutic oral antiviral dosing, when added to topical
The goal of therapy is to preserve vision, alleviate pain
steroid regimen, might be beneficial for treating HSV iriand prevent morbidity (Table 1). Both topical and oral
docyclitis, though the study sample was small.9,11 With
antivirals are available, and the choice between topical
endotheliitis, therapeutic dosing and topical steroids
and oral is determined on a case-by-case basis.
are recommended.12 For both conditions, steroids are
The safety profile of oral acyclovir and valacyclovir
tapered slowly over a month or longer to avoid rebound
is excellent—they are well tolerated long-term and are
inflammation.3,4
4,7
listed as pregnancy category B. However, adjusted
Cycloplegics aid to prevent iris synechiae.1,4 Topi4,7
dosing is necessary for patients with renal disease.
cal hypotensives can control elevated IOP, but IOP
Topical 1% trifluridine can cause corneal toxicity, and
responds well to steroid and antiviral treatment in HSV
treatment should not exceed 21 days. Topical Zirgan
uveitis and endotheliitis as apposed to FHI or CMV
(0.15% ganciclovir gel, Bausch + Lomb) does not show
keratouveitis.3
Prophylactic antiviral dosing should be used for all
similar toxicity as trifluridine, but long-term studies are
conditions needing steroids even after completing the
limited.4 While oral agents demonstrate good corneal
penetration and therapeutic aqueous humor levels,
therapeutic regimen to prevent other conditions from
available topicals do not. Topical 3% acyclovir ointblossoming.4 Long-term oral prophylaxis is recommendment shows good penetration and aqueous levels, but is ed for patients with recurrent disease or high risk for
not available in the United States.4,9 So far, no evidence
vision loss. The HEDS group noted significant reduction
in recurrence rates while on 12-month prophylactic acyclovir, especially those with a history of HSK. However,
Table 2. Topical Dosing
there was no improvement in recurrence rates after
Trifluridine 1% solution
Ganciclovir 0.15% gel
12-month prophylactic therapy was completed, which
Prophylactic 5x/day
3x/day
suggests indefinite prophylaxis is necessary for some
Therapeutic
9x/day
5x/day
patients.4,9,13
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Table 3. Oral Dosing
Prophylactic

Acyclovir

Valacyclovir

Famciclovir

400mg BID

500mg QD

250mg BID

Therapeutic

400mg 3-5x/day

500mg BID

250mg BID

Enhanced
therapeutic

800mg 5x/day

1g TID

500mg BID

Herpes can present in the eye in a variety of ways,
and those outlined here only scratch the surface. In the
above case, it is quite likely the patient’s uveitis was due
to HSV, which then bloomed into a dendrite while he
was on topical steroids without antivirals. There was
nothing from his previous note to suggest his uveitis
required antivirals at initial presentation, so close follow
up was important to catch his HSV. The rapid taper of
the steroids was initiated out of concern for exacerbating the dendrite but may have induced his conversion to
endotheliitis. It may have been better to reduce, not discontinue, the steroid for several weeks to prevent such
rebound.
Thankfully, with close follow up and appropriate
treatment adjustments, the eye returned to normal and
the patient was happy. For now, he will remain on prophylactic oral antivirals, perhaps indefinitely, as he has
shown multiple recurrences in the past. ■
Dr. Schaeffer is a resident optometrist at Bascom
Palmer Eye Institute at the University of Miami’s Miller
School of Medicine in Miami.
Dr. Townsend is the optometric residency director
at Bascom Palmer Eye Institute at the University of
Miami’s Miller School of Medicine.
1. Gaynor B, Margolis T, Cunnigham E. Advances in diagnosis and management of herpetic uveitis. Int Ophthalmol Clin. 2000;40(2):85-109.
2. Tabbara KF, Chavis PS. Herpes simplex anterior uveitis. Int Ophthalmol Clin. 1998;38(4):13747.
3. Siverio C, Imai Y, Cunningham E. Diagnosis and management of herpetic anterior uveitis. Int
Ophthalmol Clin. 2002;42(1):43-48.
4. White ML, Chodosh J. Herpes simplex virus keratitis: a treatment guideline. Hoskins Centers
Compendium of Evidence-Based Eye Care. www.aao.org/clinical-statement/herpes-simplex-viruskeratitis-treatment-guideline. 2014. Accessed April 4, 2018.
5. Wilhelmus K, Falcon M, Jones B. Herpetic iridocyclitis. Int Ophthalmol Clin. 1991;4(3):143-50.
6. Guess S, Stone D, Chodosh J. Evidence-based treatment of herpes simplex virus keratitis: a
systematic review. Ocul Surf. 2007;5(3):240-50.
7. Tsatsos M, MacGregor C, Athanasiadis I, et al. Herpes simplex virus keratitis: an update of the
pathogenesis and current treatment with oral and topical antiviral agents. Clin Exp Ophthalmol.
2016;44(9):824-37.
8. Prepose J. Herpes simplex keratitis: role of viral infection versus immune response. Surv Ophthalmol. 1991;35:345-52.
9. Sudesh S, Laibson P. The impact of the herpetic eye disease studies on the management of
herpes simplex virus ocular infections. Curr Opin Ophthalmol. 1999;10:230-3.
10. Sheha H, Tighe S, Cheng A, Tseng S. A stepping stone in treating dendritic keratitis. Am J
Ophthalmol. 2017;Case Reports 7:55-8.
11. A controlled trial of oral acyclovir for iridocyclitis caused by herpes simplex virus. The Herpetic
Eye Disease Study Group. Arch Ophthal. 1996;114:1065-72.
12. Porter S, Patterson A. A comparison of local and systemic acyclovir in the management of
herpetic disciform keratitis. Bri J Ophthalmol. 1990;74:283-5.
13. Acyclovir for the prevention of recurrent herpes simplex virus eye disease. The Herpetic Eye
Disease Study Group. New Engl J Med. 1998;339(5):300-6.
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Neuro Clinic

Led Astray
A variable presentation can make myasthenia gravis tricky. This patient took several wrong
turns before getting the right diagnosis.
By Michael Trottini, OD, and Michael DelGiodice, OD. Case by Dr. Trottini.

A

54-year-old Caucasian
female presented to the hospital with a complaint of
new-onset double vision for approximately one week. She reported
that it was constant and diagonal
with both a horizontal and vertical
component and worse when looking
to the left. She also stated that her
friends have been commenting that
her left eyelid would droop. When
the double vision first started, she
went to an urgent care center that
sent her to see an ophthalmologist,
but that clinician told her that her
eye exam was normal and that she
needed a neurologist to evaluate her
for a stroke. The patient then presented to the emergency department
(ED), where a neurologist diagnosed
her with a partial third nerve palsy.
She was admitted, and the neurologist ordered magnetic resonance
imaging of her brain and orbits as
well as magnetic resonance angiography of her brain. All testing came
back normal, at which point I was
consulted.
During her bedside examination,
her visual acuity was 20/25 OU.
Her extraocular motilities appeared
to be full. Her pupils were equal,
round and reactive to light with no
afferent pupillary defect (APD). Her
cover test revealed a right hypertropia worse on left gaze and worse on
right head tilt. I also noted an exotropia (Figure 1). External examination showed a variable ptosis of the
left upper eyelid that would range

from being in the normal posi10 XT
10 XT
(R. Tilt)
(L. Tilt)
tion to approximately 50%
5 RHT
1-2 RHT
closed.
8 XT
12 XT
10 XT
Although her right hyper(R. Gaze)
(L. Gaze)
1
RHT
1-2
RHT
5
RHT
tropia was consistent with a
right fourth nerve palsy, the
additional findings of the exotropia and variable lid ptosis
were highly suspicious for
Fig. 1. On this cover test, the patient presented
myasthenia gravis (MG). She
with a right hypertropia worse on left gaze and
denied dysphagia, dyspnea or
right head tilt.
any generalized weakness. Her
Re-examination three months
neurological exam was otherwise
later revealed some right hypertrounremarkable.
pia with some exotropia. However,
The most likely diagnosis, ocular
the cover test measurements had sigMG, required acetylcholine recepnificantly improved, and the patient
tor antibody (binding, blocking
stated that her double vision was
and modulating) testing, as well
essentially resolved. She was preas thyroid labs because thyroid
scribed 90mg Mestinon (pyridostigorbitopathy can often cause varimine, Bausch + Lomb) QID. Her
ous ocular motility deficits. In light
neurologist sent her for a chest CT
of her findings, she was discharged
to rule out a thymoma which was
with instructions to immediately
normal, and her internist is currently
return to the ED if she developed
evaluating her for thyroid dysfuncany swallowing or breathing diffition. She was instructed to follow up
culties before following up with me
with our office in three months.
to review her labs.

The Follow Up

Discussion

One week later, her labs revealed
elevated acetlycholine receptor
antibodies. T3, T4, TSH and thyroglobulin were normal; however,
her thyroperoxidase was elevated.
Her laboratory studies confirmed
the diagnosis of ocular MG. She was
referred her to neurology for MG
treatment and recommended consultation with her internist to evaluate
the elevated thyroperoxidase.

MG is a rare autoimmune disease
with an annual incidence that ranges
from 0.04 to 5.00 per 100,000.1
Acetylcholine molecules are released
at the neuromuscular junction, bind
to the receptors on striated muscle
and depolarize the postsynaptic
membrane, resulting in muscle
contraction. In patients with MG,
anti-acetylcholine receptor antibodies block the receptors and cause

106 REVIEW OF OPTOMETRY SEPTEMBER 15, 2018

Up to

12 CE
10 TH ANNUAL

2018

Credits*

WEST COAST
Optometric Glaucoma
Symposium
DECEMBER 14-15, 2018

Join our faculty of renowned ODs and MDs for a
highly interactive meeting covering the most
up-to-date information in glaucoma care.
Up to 12 CE credits for only $275.

MONARCH HOTEL
1 Monarch Beach Resort
Dana Point, CA 92629
949-234-3900

MEETING CO-CHAIRS:
Murray Fingeret, OD

SPEAKERS: Andrew Camp, MD
Ben Gaddie, OD

Robert Weinreb, MD

Alex Huang, MD, PhD
Richard Madonna, OD

THREE WAYS TO REGISTER
www.reviewsce.com/WCOGS2018
Email: reviewmeetings@jhihealth.com
Call Lois DiDomenico: 877-451-6514
Partially supported by an
unrestricted educational grant from

Administered by

Review Group Vision Care Education, LLC

*Approval pending

Bausch + Lomb

Review Group Vision Care Education, LLC partners with Salus University for those ODs who are licensed in states that require university credit.
See event website for up-to-date information.

Neuro Clinic
defective transmission at the neuromuscular junction, leading to muscle
weakness.1
Generalized MG involves the bulbar, limb and respiratory muscles.
Patients will typically complain of
weakness of the involved muscles
that worsens during periods of activity and improves with rest. Additionally, symptoms will generally
worsen throughout the day. When
the muscles in control of swallowing
are affected, patients are at risk for
choking. Additionally, patients can
develop respiratory failure, a lifethreatening emergency.2
In ocular MG, symptoms are
localized to the extraocular muscles, levator and orbicularis oculi.
Patients will typically present with
variable lid ptosis and double vision.
In patients with ocular MG, 50% to
80% will progress and develop generalized MG, 90% of which evolve
over the first two years.1
The clinical and ocular presentations of MG can vary greatly. The
extraocular motility deficits can
mimic various disorders, including
cranial nerve palsies, internuclear
ophthalmoplegia, external ophthalmoplegia and thyroid orbitophathy.
A suspicion for MG should always
be present when examining patients
with double vision or ptosis, as
many have coined it the “great masquerader.” Often, the clinician will
observe variability of the motility
and lid deficits during the exam and
from visit to visit.
The most common muscles
involved in ocular MG are the
medial rectus and superior rectus. If
a ptosis is present, place an ice pack
over the affected lid to observe if
the ptosis improves. Cooling may
reduce anticholinesterase activity,
increasing the amount of available
acetylcholine at the neuromuscular
junction.1
Clinicians should order laboratory

studies looking for anti-acetylcholine receptor antibodies. A positive
test result can confirm the diagnosis,
but a negative test does not necessarily exclude MG. In approximately 50% of patients with ocular MG
and 10% to 15% with generalized
MG, testing for these antibodies will
give negative results.3,4
Muscle-specific kinase (MuSK) is
a protein found in the neuromuscular junction and is essential for each
step in the neuromuscular synapse
formation.4 In approximately 40%
of patients who are seronegative
for anti-acetylcholine receptor antibodies, anti-MuSK antibodies will
be detectable. Patients who have
positive anti-MuSK antibodies are
typically middle-aged women, present with facial, neck and respiratory
muscle weakness and are at a much
higher risk for acute exacerbations.
If serology cannot confirm the
diagnosis, the patient should undergo single fiber electromyography,
which evaluates the electrical activity when stimulating skeletal muscle.
When testing the frontalis or orbicularis muscles, it has a sensitivity of
85% to 100% for ocular MG and a
sensitivity of 91% to 100% for generalized MG.1
Additionally, when MG is diagnosed, order a chest computed
tomography scan to rule out a thymoma, since it is present in 15% of
patients with MG.5
Thyroiditis is also frequently associated with autoimmune disorders
such as MG, and patients diagnosed
with MG should be evaluated for
any thyroid dysfunction.6,7

Treatment
Therapy depends on the severity of
disease. Mestinon, an acetylcholinesterase inhibitor, allows for a greater
concentration of acteylcholine at the
neuromuscular junction and better
neuromuscular transmission.4 In
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addition to Mestinon, immunosuppressants such as prednisone,
azathioprine and cyclophosphamide
can help to treat MG. For acute
exacerbations, especially when
respiratory muscles are involved,
treatments such as plasmapheresis
and intravenous administration of
immunoglobulins are common for
crisis intervention. The goal of this
treatment is to remove the antibodies targeting the neuromuscular
junction.
Because MG commonly causes
ocular symptoms such as diplopia
and lid ptosis, patients will often
present to the optometrist first. In
addition to significantly impacting
a patient’s daily quality of life, MG
can be a fatal disease. It is of the
utmost importance to always maintain a suspicion for MG whenever
a patient presents with diplopia,
ptosis or generalized muscle weakness. Patients often receive an incorrect initial diagnosis, as seen with
this case. It is not uncommon to see
these patients misdiagnosed with
cranial nerve palsies, internuclear
ophthalmoplegia or another neurologic disorder. A prompt diagnosis
will favor better outcomes, especially in patients with generalized
MG that affects their breathing and
swallowing. ■
1. Nair AG, Patil-Chhablani P, Venkatramani DV, Gandhi RA.
Ocular myasthenia gravis: a review. Indian J Ophthalmol.
2014;62(10):985-91.
2. Wendell LC, Levine JM. Myasthenic crisis. Neurohospitalist.
2011;1(1):16-22.
3. Peeler CE, De Lott LB, Nagia L, et al. Clinical utility of acetylcholine receptor antibody testing in ocular myasthenia gravis.
JAMA Neurol. 2015;72(10):1170-4.
4. Sieb JP. Myasthenia gravis: An update for the clinician. Clin
Exper Immunol. 2014:175:408-18.
5.Beydoun SR, Gong H, Ashikian N, Rison RA. Myasthenia
gravis associated with invasive malignant thymoma: two case
reports and a review of the literature. J Medical Case Reports.
2014;8:340.
6. Lopomo A, Berrih-Aknin S. Autoimmune thyroiditis and myasthenia gravis. Front Endocrinol. 2017;8:169.
7. Lin YP, Iqbal U, Nguyen Pa, et al. The concomitant association
of thyroid disorders and myasthenia gravis. Transl Neurosci.
2017;8:27-30.
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There’s a Killer on the Loose
Patient history and visual field testing can help ODs catch cases of glioblastoma
multiforme before it’s too late. By Carlo J. Pelino, OD, and Joseph J. Pizzimenti, OD

A

n 80-year-old white male presented to the eye clinic with
complaints of blurred vision
on his right side of one month’s
duration. This was especially noticeable when the patient attempted to
read. In addition, he reported mild
right-sided weakness for the past
five weeks. The patient’s medical history was positive for long-standing
hypertension and Type 2 diabetes.
His visual acuities were 20/20
OD, OS. He had a grade 1+ relative
afferent pupillary defect (RAPD)
in the right eye, and confrontation
fields revealed a right field deficit
in each eye. Threshold perimetry
revealed a right homonymous hemianopia (Figure 1).

An Unfortunate Turn of Events
These concerning signs and symptoms prompted emergent neuroimaging, which revealed a left optic
tract mass consistent with glioblastoma multiforme (GBM). The tumor
was compressing the left optic tract
and the crus cerebri (cerebral peduncle) of the midbrain, thus creating
the right RAPD and right-sided
weakness. He was referred for neurosurgical evaluation and treatment.
Gliomas represent the most common form of brain tumor. They
originate in the glial cells that support the brain’s neurons, including
astrocytes, oligodendrocytes and
ependymal cells. GBM is the most
malignant form of glioma, causing 3% to 4% of all cancer-related
deaths.1 The World Health Organization defines GBM as a grade IV

Fig. 1. Visual field defects may indicate signs of tumor progression in GBM and
should prompt further investigation.

cancer characterized as malignant,
mitotically active and predisposed to
necrosis.1,2
Optometrists are in a position to
detect early signs of GBM and perhaps help improve the paltry average
survival of 12 to 15 months.1

Hard Facts
GBM is a type of malignant brain
tumor that forms from the starshaped glial cells known as astrocytes. According to the American
Brain Tumor Association, about
80,000 new cases of primary brain
tumors are expected to be diagnosed
annually in the United States. Of
these, GBM will account for around
15%.3 GBM rarely metastasizes to
other parts of the body.
While GBM is not the most common brain tumor, it is the deadliest;
median survival is just 14.6 months
after diagnosis if a patient undergoes
standard therapy of tumor resection
with concurrent radiotherapy and

chemotherapy. As such, a desperate
need exists to identify new therapies
to prevent and treat GBM. The
development of proteomic, genetic
and epigenetic tools may one day
improve survival rates.3
Symptoms of GBM may appear
slowly and be quite subtle, at first.
Patients with GBM may present
with headaches, confusion, memory
loss, motor weakness and seizures.
Other patient complaints include
nausea, personality changes, difficulty concentrating, hemiparesis,
vision loss and aphasia.4

ODs on the Lookout
Ocular manifestations of gliomas
and GBM are similar to those of
other space-occupying lesions and
may include any of the following:
• Headache
• Blurred vision
• Visual field loss (defects correlate with site of tumor)
• Spatial neglect
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Neoplastic Disease
Cancer is responsible for approximately 25% of all deaths
in the United States and is the second most common cause
of death after heart disease. The American Cancer Society
defines cancer (or carcinoma) as a group of diseases characterized by uncontrolled growth and spread of abnormal cells.
Cancer has the capacity to invade surrounding normal tissue,
metastasize and kill the host in which it originates.2 Cancer
has environmental, chemical, cellular and genetic causes,
with the host genetic composition and immunobiological status contributing to the process.1,2 All multicellular organisms
have the potential to develop cancer.
Neoplasia is the process of abnormal growth that starts
from a single altered cell.8 A neoplasm is an abnormal mass
of tissue that results when cells divide more than they should
or do not die when they should. Neoplasms may be benign or
malignant, depending on their biological activity. Benign neoplasms cannot spread by invasion or metastasis—they only
grow locally. Malignant neoplasms are capable of spreading
by invasion and metastasis. By definition, the term “cancer”
applies only to malignant tumors.8

• Cranial nerve palsies
• Optic disc edema and atrophy
• Pupillary abnormalities, including RAPD
• Gaze-induced nystagmus
Clinical evaluation is crucial for
these patients, particularly a thorough review of systems, including
questions of weight loss, dizziness,
headache, muscle weakness, loss
of appetite, malaise, etc. Clinical
evidence of progression can actually
precede magnetic resonance imaging (MRI) evidence in both initial
and recurrent GBM, with seizures
being the most common preceding
symptom.4 One study of two cases
found distinct, progressive visual
field defects predated neuroimaging
identification of tumor progression.5
Thus, new or worsening field defects
may indicate signs of tumor progression in GBM and should prompt
further investigation.
Patients suspected of having GBM
or other space-occupying conditions
should undergo neuroimaging studies such as computed tomography,

Fig. 2. MRI of GBM in a different patient showing a ring-shaped zone
of contrast enhancement around a dark central area of necrosis.

MRI with and without contrast,
positron emission tomography and
magnetic resonance spectroscopy of
the brain (Figure 2).6
Obtaining tumor genetics with
electroencephalography, lumbar
puncture and cerebrospinal fluid
studies may also be useful for predicting response to adjuvant therapy.
Although no curative treatment
for GBM exists, the standard therapy consists of maximal safe surgical
resection, radiotherapy and concomitant and adjuvant chemotherapy
with temozolomide.3,6 The addition
of radiotherapy to surgery increases
patient survival, and adjuvant chemotherapy shows a significant survival benefit in more than 25% of
patients.7 However, clinicians must
balance these therapies with quality
of life issues, and in patients aged 70
or older, less aggressive therapy with
radiation or temozolomide alone
may be considered.
A patient diagnosed with GBM
should be treated and managed
by an interprofessional team that

includes neurosurgeons, neurologists, neuro-oncologists, neuroradiologists, neuropathologists,
radiation oncologists, physical
therapists, social workers and other
specialists with advanced training
and extensive experience in brain
tumors. ODs can and should be
vital members of that team, beginning with diagnosis and continuing
through comanagement and visual
field enhancement. ■
1.Louis DN, Ohgaki H, Wiestler OD, et al. The 2007 WHO
classification of tumours of the central nervous system. Acta
Neuropathol. 2007;114(2):97-109.
2. McLendon RE, Halperin EC. Is the long-term survival of
patients with intracranial glioblastoma multiforme overstated?
Cancer. 2003;98(8):1745-8.
3. Cornett PA, Dea TO. Cancer. In: McPhee SJ, Papadakis MA,
eds. 2010 Current Medical Diagnosis and Treatment. 49th ed.
New York: McGraw Hill Medical; 2009:1450-1511.
4. Hanif F, Muzaffar K, Perveen K, et al. Glioblastoma multiforme:
A review of its epidemiology and pathogenesis through clinical
presentation and treatment. Asian Pacific J Cancer Prevention.
2017;18(1):3-9.
5. Chittiboina P, Connor DE Jr, Caldito G, et al. Occult tumors
presenting with negative imaging: analysis of the literature. J
Neurosurg. 2012;116(6):1195-1203.
6. Xie K, Liu CY, Hasso AN, Crow RW. Visual field changes as
an early indicator of glioblastoma multiforme progression: two
cases of functional vision changes before MRI detection. Clinical
Ophthalmology (Auckland, NZ). 2015;9:1041-7.
7. Davis ME. Glioblastoma: overview of disease and treatment.
Clin J Oncol Nursing. 2016;20(5):S2-S8.
8. Vitucci M, Hayes DN, Miller CR. Gene expression profiling of
gliomas: Merging genomic and histopathological classification
for personalised therapy. Br J Cancer. 2011;104:545-53.
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Retina Quiz

Manic (Foveal) Depression
Can imaging unveil the underlying issue of this patient’s unilateral blur?
By Mark T. Dunbar, OD

A

73-year-old Hispanic female
presented with blurry vision
and distortion in her right
eye, which she said began about five
years earlier. She reported a slow,
steady progressive loss of vision in
that eye. The left eye is near-perfect
with only mild blurry vision but no
distortion. Her past ocular history is
unremarkable. Her medical history
is significant for hypertension, for
which she takes medication.
On examination, her bestcorrected visual acuity was 20/80
OD, 20/20 OS. Extraocular motility
testing was normal. Her confrontation visual fields were full-to-careful
finger counting and the pupils were
equally round and reactive; there
was no afferent pupillary defect. An
Amsler grid showed a large area of
central distortion in the right eye.
Her anterior segments were remarkable for 1+ nuclear sclerotic cataracts OU. Tensions by applanation
measured 14mm Hg OU.
On dilated fundus exam, she had
large optic nerves and moderatesized cups with good rim coloration
and perfusion in both eyes. The
macula in the right eye showed
changes, however (Figure 1). Optical
coherence tomography angiography
(OCT-A) and spectral domain OCT
were also performed (Figures 2 and
3). The peripheral was normal.

Take the Retina Quiz
1. What does the SD-OCT show of
the outer retinal layers?
a. Normal IS/OS junction.
b. Atrophy and loss of the photo-

Fig 1. This fundus photo shows the right
eye of our patient. Can you spot the
changes to the macula?

receptor interior and outer segment
junction.
c. Choroidal neovascularization.
d. Ganglion cell loss.

Fig 2. What do these OCT angiography
images reveal about the patient’s vision?

2. What does the OCT-A show?
a. Extensive leakage of the retinal
arteries and veins.
b. Extensive capillary dropout and
ischemia.
c. Distortion and dragging of the
retinal vasculature but no leakage.
d. Intraretinal neovascularization.

d. Peripheral retinal tear.
5. How should she be managed?
a. Observation.
b. Intravitreal anti-VEGF medication.
c. Intravitreal injection ocriplasmin.
d. Referral for pars plana vitrectomy and membrane peel.

3. What is the correct diagnosis?
a. Epiretinal membrane.
b. RPE hamartoma.
c. Wet AMD with CNV.
d. VMT with macular edema.

For answers, see page 130.

Discussion

4. What other findings do you
expect to be present on your clinical
exam?
a. Cystoid macular edema.
b. Posterior vitreous detachment.
c. Macular hole.

Our patient has a significant epiretinal membrane (ERM) in the right
eye causing reduced acuity and central distortion of her vision. On the
SD-OCT, we observed a complete
loss of foveal depression and significant retinal elevation of the macula.
The thickness map of the right eye
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Retina Quiz
Fig. 3. How
can these OCT
images of the
patient’s right
eye illuminate
the etiology
behind her visual
distortion?

measures 579µm of elevation compared with the normal thickness of
234µm in the fellow eye. Interestingly, we saw no intraretinal fluid
or cystoid macular edema as one
might expect with an ERM of this
size. What’s more, the photoreceptor interior and outer segment (IS/
OS) junction appears intact.
ERM are most commonly seen in
the elderly population.1 In autopsy
eyes, it was present in 20% of
subjects older than 75 and in only
4% younger than 60.1 An ERM
represents a fibrocellular member
that grows on the surface of the
retina. The membrane is made up
of glial cells, retinal pigment epithelial cells, macrophages, fibrocytes
and collagen cells.2 The initiating
event in the development of most
ERMs is often a posterior vitreous
detachment (PVD). The traction
on the retina from the PVD results
in a small break or dehiscence in
the ILM that starts the cascade.
Therefore, it’s not surprising that
up to 90% of patients with ERMs
also have PVD.1 Our patient also
had a PVD that was easily seen on
clinical exam, which was purposely
not disclosed. Other causes of PVD
include uveitis, trauma and prior
intraocular surgery.
Often, the highly reflective membrane can be easily observed on the
inner surface of the retina on OCT.
In our patient, it was not so easy
to see on the horizontal line scan,
probably because it is so tightly
adherent to the retina. However, on
the transverse cut, we see a lot of

superficial irregularities that stand
out.
Most ERMs will remain stable
and not affect visual function to
any great extent. Population studies
show that 16% to 33% of patients
with ERM will progress. For those
patients who develop symptomatic
ERM, pars plana vitrectomy with
membrane peel is the treatment of
choice. Surgical success is dependent on the extent and severity as
well as the level of the visual acuity.

Treatment
No definitive standard describes
when surgery is recommended for
ERM. For the majority, it is based
on symptoms. If patients are asymptomatic, most surgeons elect to
observe. When symptoms become
intolerant or begin to affect quality of life, surgery is recommended.
The SD-OCT may provide a good
barometer for detecting structural
changes within the retina, either at
the level of the IS/OS junction or
if patients develop fluid or cystic
changes within the retina. Once this
occurs, most retina specialists agree
that surgery is warranted.
Generally speaking, better visual
outcomes are achieved when there
is better preoperative vision. The
expectation for recovery of visual
acuity following surgery is considered to be approximately 50% of
what their preoperative acuity was.
For example, patients with 20/60
acuity from an ERM would expect
to achieve at least 20/30 or better as
a final outcome.

Regardless of the preoperative
acuity, most patients will achieve
some level of improvement. In
one study, 70% of ERM patients
had improvement in visual acuity
and over half achieved vision better then 20/40.1 Even though VA
may remain unchanged for some
patients after surgery, the perceived
visual quality may be much better
due to improvement in patients’
metamorphopsia.
Our patient did not have any
cystoid macular edema and the
IS/OS junction was intact so we
were optimistic that PPV and MP
would offer her the best chance for
improving vision and providing
relief of her metamorphopsia. However, given the size and density of
the ERM, we were cautious on just
how much she would improve. She
elected to proceed with pars plana
vitrectomy and membrane peel.
One month following the surgery,
her acuity improved to 20/40 and
her metamorphopsia was much better. She is scheduled for a follow up
exam in four to six weeks. ■
1. Dawson SR, Shunmugan M, Williamson TH. Visual
acuity outcomes following surgery for idiopathic epiretinal
membrane: an analysis of data from 2001 to 2011. Eye.
2014;28:219-24.
2. Smiddy W, Maguire A, Green W, et al. Idiopathic epiretinal
membranes. Ultrastructural characteristics and clinicopathologic correlation. Ophthalmology. 1989;96(6):811-20.
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Meetings + Conferences
October 2018
■ 3-4. Indiana Optometry’s Fall Seminar. Indiana Memorial Union,
Bloomington, IN. Hosted by: Indiana Optometric Association.
Key faculty: Mark Dunbar, Brett King, Neil Pence, Damon Dierker,
Austin Lifferth, Sara Weidmayer, Arthur Epstein. CE hours: 14. For
more information, email Bridget Sims at blsims@ioa.org, call (317)
237-3560 or go to www.ioa.org.
■ 4-6. Idaho Optometric Physicians Annual Congress. Coeur
d’Alene Resort, Coeur d’Alene, ID. Hosted by: Idaho Optometric
Physicians. CE hours: 32 total, 19 per OD. For more information,
email Randy Andregg at execdir@iopinc.org, call (208) 461-0001
or go to idaho.aoa.org.
■ 4-6. EastWest Eye Conference 2018. Huntington Bank
Cleveland Convention Center, Cleveland, OH. Hosted by: Ohio
Optometric Association. Key faculty: Paul Ajamian, Brad Sutton,
Stuart Richer, Danica Marrelli, Steve Ferrucci, Milton Hom. CE
hours: 250 total, 26 per OD. For more information, email Jordan
Quickel at jquickel@ooa.org or go to www.eastwesteye.org.
■ 4-11. AEA Cruises Taste of Bordeaux Optometric Cruise. On
board AmaDolce. Hosted by: AEA Cruises. CE hours: 10. For more
information, email Marge McGrath at aeacruises@aol.com, call
(773) 594-9866 or go to www.optometriccruiseseminars.com.
■ 6-7. Symposium on Ocular Disease. Swan and Dolphin Hotel,
Orlando, FL. Hosted by: PSS EyeCare. Key faculty: Stuart Kaplan,
Richard Castillo, David Masihdas, Deepak Gupta, Michael
Tolentino, Pinakin Davey. CE hours: 18. For more information, email
Sonia Kumari at education@psseyecare.com or go to
www.psseyecare.com.
■ 10-11. Michigan Optometric Association Fall Seminar. Lansing
Center, Lansing, MI. Hosted by: Michigan Optometric Association.
Key faculty: Marc Bloomenstein, Milton Hom, David Kading, Lillian
Kalaczinski, Christopher Wolfe. CE hours: 14. For more information,
email info@themoa.org, call (517) 482-0616 or go to themoa.org/
aws/moa/pt/sp/fall_seminar.
■ 11-14. 2018 Annual MOA Convention. Branson Convention
Center, Branson, MO. Hosted by: Missouri Optometric Association.
Key faculty: Christopher Wolfe, Jeffrey Walline, Wes DeRosier. CE
hours: 15. For more information, email Lee Ann Barrett at moaed@
moeyecare.org, call (573) 635-6151 or go to www.moeyecare.org.
■ 11-14. GWCO Congress. Oregon Convention Center, Portland,
OR. Hosted by: Great Western Council of Optometry. CE hours: 82
total, 26 per OD. For more information go to www.gwco.org.
■ 13-14. CE in Houston Featuring the 2018-2019 Benedict
in Practice Management and Administration. UHCO Health &
Biomedical Sciences Building, Houston, TX. Hosted by: University
of Houston College of Optometry. Key faculty: Sam Quintero. CE
hours: 16. For more information, email optce@central.uh.edu, call
(713) 743-1900 or go to ce.opt.uh.edu.
■ 14. Annual Applebaum Symposium. Marshall B. Ketchum
University, Fullerton, CA. Hosted by: Marshall B. Ketchum

University’s Southern California College of Optometry. Key faculty:
Mark Sawamura, Judy Tong, David Sendrowski, Justin Kwan. CE
hours: 8. For more information, email Antoinette Smith at asmith@
ketchum.edu, call (714) 872-5684 or go to www.ketchum.edu/ce.
■ 20-21. VOA Fall Conference. Hilton Richmond Hotel & Spa/
Short Pump, Richmond, VA. Hosted by: Virginia Optometric
Association. Key faculty: Bruce Onofrey, Marc Haskelson, Mark
Dunbar. CE hours: 10. For more information, email Bo Keeney at
office@thevoa.org, call (804) 643-0309 or go to www.thevoa.org/
voa/89-events/482-2018-voa-fall-conference.
■ 20-21. Envision NY. SUNY College of Optometry, New York, NY.
Hosted by: SUNY College of Optometry. CE hours: 49 total, 7/day
per OD. For more information, email Betsy Torres btorres@sunyopt.
edu, call (212) 938-5830 or go to www.sunyopt.edu/cpe.
■ 20-21. CE in Fort Worth. Dallas Fort Worth Marriott Hotel & Golf
Club, Fort Worth, TX. Hosted by: University of Houston College of
Optometry. Key faculty: Sheila Morrison. CE hours: 16. For more
information, email optce@central.uh.edu, call (713) 743-1900 or go
to ce.opt.uh.edu.
■ 20-21. Georgia Optometric Association Fall Education
Conference. University of Georgia Center for Continuing
Education and Hotel, Athens, GA. Hosted by: Georgia Optometric
Association. CE hours: 18. For more information, email Vanessa
Grosso at vanessa@goaeyes.com or go to www.goaeyes.com.
■ 20-22. Annual Education Conference. Mystic Marriott Hotel
& Spa, Groton, CT. Hosted by: Connecticut Association of
Optometrists. CE hours: 18. For more information, email Lynn
Sedlak at lsedlak@cteyes.org, call (860) 529-1900 or go to
www.cteyes.org.
■ 21-22. Continuing Education Seminar and Optifair Canada
Trade Show. Embassy Grand Convention Centre, Brampton,
Ontario, Canada. Hosted by: The Academy of Ophthalmic
Education. CE hours: 14. For more information, email Claudia
Marks at cmarks@aoece.com, call (905) 731-6022 or go to
aoece.com.
■ 27-28. Orlando Super Weekend. Nova Southeastern
University—Orlando Campus, Orlando, FL. Hosted by: Nova
Southeastern University College of Optometry. Key faculty: Barry
Frauens. CE hours: 13. For more information, email Vanessa
McDonald at oceaa@nova.edu, call (954) 262-4224 or go to
optometry.nova.edu/ce/index.html.

November 2018
■ 1-4. Optometric Management Symposium. Disney’s Yacht &
Beach Club, Lake Buena Vista, FL. Hosted by: Pentavision. Key
faculty: Mark Dunbar, John Rumpakis, Whitney Hauser, Mark
Myers, Andrew Gurwood. CE hours: 50+ total, 31 per OD. For
more information, email Maureen Trusky at maureen.trusky@
pentavisionmedia.com or go to www.omconference.com.
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■ 2-4. New Technologies and Treatments in Eye Care. The
Westin Arlington Gateway, Arlington, VA. Hosted by: Review of
Optometry. Key faculty: Paul Karpecki (Program Chair), Doug
Devries, Justin Schweitzer, Jeffry Gerson. CE hours: 19. For more
information, email Lois DiDomenico at reviewmeetings@jhihealth.
com, call (866) 658-1772 or go to www.reviewofoptometry.com/
arlington2018.
■ 2-4. 2018 AZOA Fall Congress. Sedona Hilton Resort,
Sedona, AZ. Hosted by: Arizona Optometric Association. Key
faculty: Michael S. Cooper, Steven Ferrucci, Blair Lonsberry. CE
hours: 16. For more information, email Kate Diedrickson at kate@
azoa.org, call (602) 279-0055 or go to www.azoa.org/connect.
■ 2-7. Forum on Primary Eye Care. Atlanta Marriott Marquis,
Atlanta, GA. Hosted by: PSS EyeCare. Key faculty: Damon
Dierker, Mile Brujic, Deepak Gupta, Pinakin Davey, David
Masihdas, and Robert McCullough. CE hours: 18. For more information, email Sonia Kumari at education@psseyecare.com, call
(203) 415-3087 or go to www.psseyecare.com.
■ 5-6. AFOS/Academy 2018. Marriott Plaza San Antonio, San
Antonio, TX. Hosted by: Armed Forces Optometric Society. Key
faculty: Federal Service Chiefs (Air Force, Army, Navy, IHS and
VA) plus leading-edge optometric educators. CE hours: 12. For
more information, email Lindsay Wright at execdir@afos2020.org,
call (720) 442-8209 or go to www.afos2020.org.
■ 6. Optometric Glaucoma Society Annual Scientific Meeting.
Grand Hyatt San Antonio, San Antonio, TX. Hosted by:
Optometric Glaucoma Society. Key faculty: Michael Chaglasian,
Nevin El-Nimri, Donald Miller, Alex Huang, Jay Katz, Robert
Feldman, Arthur Sit, Thomas Freddo. For more information, go to
optometricglaucomasociety.org.
■ 7-10. Academy 2018 San Antonio. Henry B. Gonzalez
Convention Center, San Antonio, TX. Hosted by: American
Academy of Optometry. CE hours: 250+ total, 33 per OD. For
more information, email registration@aaoptom.org, call (321)
319-4860 or go to www.aaopt.org/regsite.
■ 9-10. 2018 Wisconsin Optometric Association Primary Care
Symposium. Glacier Canyon Lodge at the Wilderness, Wisconsin
Dells, WI. Hosted by: Wisconsin Optometric Association. CE
hours: 9. For more information, email Joleen Breunig at joleen@
woa-eyes.org, call (608) 824-2200 or go to www.woa-eyes.org.
■ 9-11. Fall Congress 2018. The Omni Grove Park Inn,
Asheville, NC. Hosted by: North Carolina Optometric Society.
Key faculty: Karl Stonecipher, Dan Bennett, Chad Morgan, Eric
Schmidt, Keith Smithson, Patrick Vollmer, Zack Kemp. CE hours:

To list your meeting, please send the details to:
Mark De Leon, Associate Editor
Email: mdeleon@jobson.com
Phone: (610) 492-1021

18. For more information, email Christy Santacana at christy@
nceyes.org or go to www.nceyes.org/fall-congress.
■ 14. Educational Dinner Lectures. Jumping Brook Country
Club, Neptune City, NJ. Hosted by: New Jersey Academy of
Optometry. CE hours: 2. For more information, email Dennis
Lyons at dhl2020@aol.com or call (732) 920-0110.
■ 28-Dec. 2. Art & Science of Optometric Care—A Behavioral
Perspective. OEP NEC, Timonium, MD. Hosted by: Optometric
Extension Program. Key faculty: Paul Harris. CE hours: 35. For
more information, email Karen Ruder at karen.ruder@oep.org,
call (410) 561-3791 or go to www.oep.org.
■ 30-Dec. 1. Retina Update 2018. Fairmont Scottsdale
Princess, Scottsdale, AZ. Hosted by: Review of Optometry
and the Optometric Retina Society. Key faculty: Mohammad
Rafieetary (Program Chair), Mark Barakat, Steve Ferrucci, Jeff
Gerson, Leo Semes, Brad Sutton. CE hours: 11. For more information, email Lois DiDomenico at reviewmeetings@jobson.com
or go to www.reviewsce.com/orsretupdate2018.
■ 30-Dec. 1. 4th Annual Terrific Tulsa Winter Weekend. Hard
Rock Hotel & Casino, Tulsa, OK. Hosted by: Oklahoma College
of Optometry. CE hours: 9. For more information, email Callie
McAtee at mcateec@nsuok.edu, call (918) 316-3602 or go to
optometry.nsuok.edu/continuingeducation.

December 2018
■ 2. Clinical Topics in Optometry. Marshall B. Ketchum
University, Fullerton, CA. Hosted by: Southern California College
of Optometry. CE hours: 8. For more information, email Antoinette
Smith at asmith@ketchum.edu or go to www.ketchum.edu/ce.
■ 2-3. 35th Annual Cornea, Contact Lens & Contemporary
Vision Care Symposium. Westin Memorial City, Houston, TX.
Hosted by: University of Houston College of Optometry. Key faculty: Jan Bergmanson. CE hours: 16. For more information, email
optce@central.uh.edu or go to ce.opt.uh.edu.
■ 9. Orlando Super Sunday. Nova Southeastern University—
Orlando Campus, Orlando, FL. Hosted by: Nova Southeastern
University College of Optometry. Key faculty: Chandra Mickles.
CE hours: 8. For more information, email Vanessa McDonald at
oceaa@nova.edu or go to optometry.nova.edu/ce/index.html.
■ 14-15. West Coast Optometric Glaucoma Symposium.
Monarch Hotel, Dana Point, CA. Hosted by: Review of
Optometry. Key faculty: Murray Fingeret, Robert N. Weinreb.
CE hours: 12. For more information, email Lois DiDomenico at
reviewmeetings@jhihealth.com, call (866) 658-1772 or go to
www.reviewofoptometry.com/arlington2018.
■ 23-30. Advanced Ocular Care. Western Caribbean Cruise—
Round trip from New Orleans. Hosted by: Dr. Travel Seminars.
Key faculty: Richard Mangan. CE hours: 16. For more, email
Robert Pascal at info@drtravel.com or go to www.drtravel.com.
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Therapeutic Review

The Day I Became My Own Patient
An idiopathic condition really put me through the ringer.
By Alan G. Kabat, OD, and Joseph W. Sowka, OD

I

(Dr. Kabat) must have burned
my tongue on something. That
was the only logical explanation. I was eating a delicious
dinner on my 54th birthday, but it
didn’t taste right. In fact, it barely
tasted at all. Maybe some more salt?
Nope…well, this is depressing. It’ll
be better tomorrow, I thought.
Breakfast the next morning was
equally bland. At work, I noticed
that my right eye was tearing excessively, and that was unusual. Did I
injure it somehow? Well, the eye felt
a little bit scratchy. Some artificial
tears should take care of it. Unfortunately, it kept on tearing throughout
the day, and my eye felt… funny.
At left, note the flattening of the right side of the face, with drooping of the nasolabial
Not painful, but almost like I had
fold, corner of the mouth and lower eyelid. At right, when smiling, the teeth remain
put a drop of tetracaine in my eye.
unexposed on the affected right side.
Boy, this really isn’t my week.
It wasn’t until I started shaving on the third day that side. CN VIII (vestibuloauditory), no balance problems
I realized what was going on. As I tried to puff out my
and I seemed to be hearing equally in both ears. CN
cheeks, I found myself sputtering and spitting on the
IX and X, no problems swallowing or coughing (but I
mirror. I looked closer at my face. I smiled a wide grin, refused to check my own gag reflex). CN XI, shoulder
and to my astonishment, only the left side of my face
shrug and neck turns were equal to both sides. CN
responded.
XII, stuck out my tongue and it was straight. Phew!
OK, think. You’re a doctor, after all. Are you having
a stroke? I quickly checked my motor function. Both
What’s My Problem?
arms and legs seemed to be working alright. Memory?
So, what’s my diagnosis, doc? If you thought “Bell’s
I knew my name, my address, where I was and where
palsy,” then we’re on the same page. Bell’s palsy repI was going that day. I thought, ‘Let’s run through
resents an idiopathic dysfunction of CN VII, and is
cranial nerves.’ CN I (olfactory), check. CN II (optic),
the most common presentation of facial nerve palsy.1-4
The characteristic clinical presentation involves genvision was fine in both eyes and no apparent hemieralized weakness of one side of the face. There will
spheric field loss. CN III, IV and VI, no diplopia in
be an inability to fully close the ipsilateral eye, which
any gaze. CN V (trigeminal), sensation on both sides
can result in lower lid ectropion and epiphora; with
of the face are equal and muscles of mastication are
persistent lagophthalmos, patients may manifest conworking fine. CN VII (facial), definite disparity on the
right side. My blink appeared asymmetric, favoring the junctival hyperemia and exposure keratopathy, resulting in dry eye symptoms. Additionally, there will be
left side, although I could squeeze the right eye shut
unilateral flattening of the nasolabial fold, drooping
if I tried. So my orbicularis oculi, orbicularis oris and
buccinator function were all compromised on the right of the corner of the mouth and diminished wrinkling

122 REVIEW OF OPTOMETRY SEPTEMBER 15, 2018

122_ro0918_TR.indd 122

9/10/18 5:42 PM

of the forehead. These signs become more evident
when asking the patient to purse the lips, puff out the
cheeks, smile widely and raise the eyebrows. Since the
CN VII also supplies sensory innervation to the anterior two-thirds of the tongue, altered or decreased taste
sensation is common. Depending upon the severity and
branches involved, patients may additionally report
pain in or behind the ear, as well as hyperacusis—
increased sensitivity to sound—on the affected side.
The onset of all these symptoms is typically abrupt,
although, as in my case, it may be several days before
the patient fully recognizes the magnitude of their disability. By the time a patient presents for evaluation, it
is likely that 24 to 72 hours have already passed.

For Whom the Bell’s Tolls
The literature shows some debate regarding the epidemiology of Bell’s palsy. The reported annual incidence
varies throughout the world, with estimates varying
between 11 and 40 cases per 100,000 individuals.3,5
It has no known gender, ethnic or racial predilection.
Most cases are seen in mid- to later-life and the median
age of onset is 40.1-4,6-9 Known risk factors include
diabetes, pregnancy, severe preeclampsia, obesity and
hypertension.2-4 The underlying pathophysiology of
Bell’s palsy, as observed in post-mortem cases, involves
vascular distension, inflammation and edema with
associated ischemia of the facial nerve.5
As to the etiology, the condition is classified as idiopathic, but current thinking suggests that it is most
likely associated with reactivation of herpes simplex
virus (HSV) or herpes zoster virus (HZV) from the
geniculate ganglia.2,5
Although the clinical presentation may be easily recognized, physicians need to always bear in mind that
Bell’s palsy is a diagnosis of exclusion. Despite wanting
to spare our patients the time and expense involved,
a thorough medical evaluation should be obtained in
these scenarios. Approximately half of all facial nerve
palsies are idiopathic and fall into the category of Bell’s
palsy, but that means 50% have another cause.
Acquired facial nerve palsies may be associated
with trauma, ischemia, systemic infection (e.g., Lyme
disease or tuberculosis), granulomatous disorders
(e.g., sarcoidosis or granulomatosis with polyangiitis),
autoimmune disease, vasculitis, numerous viruses (e.g.,
coxsackievirus, cytomegalovirus, adenovirus, mumps,
rubella, influenza B and Epstein-Barr), or even neoplastic disorders. Laboratory testing and radiologic
evaluation are essential to rule out these other potential causes, or any substantial comorbidities that may

have been undiagnosed previously. While a “shotgun”
diagnostic approach is discouraged in these cases, a
targeted systemic workup based on the patient’s personal and family history as well as concurrent symptoms or signs is essential.
Comanagement with the patient’s primary care
physician may be the best and most efficient way to
obtain this information. In my case, MRI with and
without contrast of the brain was ordered as a prophylactic measure.

Unringing That Bell
Strong evidence suggests that systemic corticosteroids
may hasten recovery of Bell’s palsy.8,10-14 The preferred
therapeutic regimen is prednisolone 60mg/d (in divided
doses) for five days, then subsequently tapered for five
additional days.13 Ideally, treatment should be initiated
within 72 hours following the onset of symptoms.8,10-14
There is less agreement among experts regarding the
role of antivirals in acute Bell’s palsy. Some studies
show a modest benefit to oral antivirals, but the prevailing opinion is that these medications alone are no
better than placebo. If considered at all, oral antiviral
agents (e.g., valacyclovir 1,000mg TID for seven days)
should be given in conjunction with oral corticosteroids, but only after alternate infectious causes have
been eliminated.8,10-17 Non-traditional, but potentially
beneficial, therapies may include acupuncture, hyperbaric oxygen therapy and various forms of physical
therapy.18-21
The primary optometric goal in Bell’s palsy is mitigating the effects of exposure keratopathy. Lubricating
drops or ointments, or both, can be helpful for symptoms, but a bandage contact lens may be more protective to the cornea and provide greater, lasting relief.
Nighttime exposure due to lagophthalmos can be
prevented by taping the affected lids closed or by using
a sleep/moisture retention mask. I found the Eyeseals
Hydrating Sleep Mask (Eye Eco) to be exceptional.
The use of external eyelid weights, such as Blinkeze
(MedDev Corporation) should be considered in the
elderly, those with diabetes and those with pre-existing
eye disease.22
Many individuals with Bell’s palsy will recover fully
within several weeks to months, although some potential facial paralysis may linger. In such cases, surgical
intervention may be a consideration, although the evidence for success is not extensive.4,23 Failure to observe
resolution of signs after three months should prompt
the clinician to consider an alternative diagnosis and
initiate additional medical testing.
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Therapeutic Review
As I write this, it has been 10 days since my initial
onset of symptoms, and I’m already noting recovery
of both sensory and motor function. I consider myself
fortunate. I’m even curious to see what the inside of an
MRI machine looks like.

Taking it to the Limit
On a very different note, I want to let our regular (and
occasional) readers know that I will no longer be a regular contributor to Therapeutic Review. It has, in fact,
been 14 years since Dr. Sowka and I penned our first
column, and in the immortal words of Harry Callahan
(Clint Eastwood), “A man’s got to know his limitations.” I am honored to have had the opportunity to
share my clinical experience and insight with my colleagues and will continue to do so in other venues and
media. Thanks to our numerous editors over the years
for their talent, encouragement and patience, especially
Mike Hoster and Bill Kekevian. ■
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Diagnostic Quiz

That’s a Foul
By Andrew S. Gurwood, OD

History

mann applanation
tonometry measuring 15mm Hg
OU.
The pertinent
dilated fundus
findings are demonstrated in the
photograph.

A 32-year-old Caucasian male
reported to the clinic with a chief
complaint of vision loss in his left
eye following trauma received
during a basketball game. He
explained that he had been hit
around the left eye by an elbow
during a game, saw an impressive
flash of light and now felt some
of the floor was missing or foggy.
His systemic and ocular histories
were unremarkable and he denied
exposure to chemicals or allergies
of any kind.

Your Diagnosis

Does the case presented require any
additional tests,
After an elbow to the face during a basketball game, this
history or infor32-year-old’s fundus looked like this. Can this image and his
mation? What
Diagnostic Data
presentation combined explain his visual disturbance?
steps would you
His best corrected entering visual
take to manage
acuities were 20/20 OU at distance found distorted and missing floor
this patient? Based on the informaand near. His external examination in the inferior temporal quadrant.
tion provided, what would be your
was normal with no evidence of
The biomicroscopic examination
diagnosis? What is the patient’s
afferent pupil defect. His periphof the anterior segments found
most likely prognosis? To find out,
eral confrontational visual field
normal structures with Goldvisit www.reviewofoptometry.

Retina Quiz Answers (from page 117): 1) a; 2) c; 3) a; 4) b; 5) d.
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• How is Your Practice Faring in the Age of Online Refraction

In our October issue, Review of Optometry will take a special
look at optometry, today and tomorrow. Topics include:
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• A Comprehensive State-By-State Look at Optometric Scope of
Practice Laws
• Strategic Planning Decisions: Partnerships, Retirement,
Alliances and more

• Landmark Glaucoma Studies: What’s Still Relevant and
What Isn’t?
• The ABCs of Radiologic Testing for the Optometrist. (Earn 2
CE credits)
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