
The emergence of SARS-CoV-2 has significantly altered 
optometry’s clinical protocols for patient care. On March 
18, 2020, US eyecare providers were urged to cease all but 
urgent and emergent care. Many eyecare practices promptly 
closed. Some practitioners stayed home to obtain online 
continuing education (CE) and plan for the future. Some 
adopted the use of virtual visits and telehealth. 

I did both. I have an older population with higher inci-
dence of glaucoma and retinal disease. I was extremely 
unsettled about letting these patients go unsupervised 
for extended lengths of time. My staff thought I was jok-
ing when I mentioned drive-by intraocular pressure (IOP) 
checks for patients, but this has been suggested by oth-
ers parctitioners.1

On April 16, 2020, the federal government allowed some 
facilities to prepare for elective surgeries. Most practitioners 

have returned to clinic with masks, breath shields, reduced 
patient numbers, and heightened sanitation protocols. 

Temperature may be taken prior to entry to the waiting 
rooms, where furniture is most likely placed to support 
social distancing of 6 feet. I converse less with patients in the 
examination lane and instruct patients not to speak during 
biomicroscopy and indirect ophthalmoscopy. I requested 
my patients wear masks until my county made it manda-
tory on July 8, 2020. 

Because SARS-CoV-2 spreads primarily through drop-
lets of saliva or discharge 
from the nose when an 
infected person talks, 
coughs, or sneezes, 
optometrists and staff 
are at high risk of expo-
sure. COVID-19 is trans-
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Imaging helps to identify retinal disease
Fundus autofluorescence may hold potential in diagnosing SARS-CoV-2 infection

By Lorne Yudcovitch, OD, MS, FAAO

R
etinal imaging technology has taken great strides over the 
last several decades, and eyecare practitioners have the 
benefit of many different technologies to help diagnose 
and manage posterior segment eye disease. One of these 

technologies that has evolved over this period of time is fun-
dus autofluorescence (FAF).

Since the introduction of human retinal fluorescein angiog-
raphy in 1959 by Harold Novotny, MD, and David Alvis, MD, 
the ability to study, diagnose, and manage numerous retinal 
pathologies has expanded greatly. 

Fluorescein angiography (FA) requires intravenous injection 
of fluorescein sodium dye and uses special filters in the reti-
nal camera to enhance the dye fluorescence. Fluorescence con-
sists of emission of longer wavelength of light or radiation from 
a substance as a result of a shorter wavelength light or radia-
tion striking that substance. In the case of fluorescein angiog-
raphy, the excitation wavelengths (that pass through the cam-
era’s excitation filter) are in the ultraviolet/blue spectrum, and 
the emission wavelengths (that return through the camera’s 
barrier filter) are in the blue/yellow spectrum. Over the years 
these camera filters, optical systems, and sensors have become 

The challenge of measuring IOP in the COVID era

RETINA

See Fundus autofluorescence on page 20

Is noncontact tonometry still safe to use?

Left: Large macular druse identi-
fied as hyperfluorescent (bright 
white) spot with fundus autoflu-
orescence (FAF). Also note the 
hypofluorescent (dark black) 
lack of retinal pigment epitheli-
um around the optic disc, typical 
of peripapillary atrophy, with 
thin hyperfluorescent border. 
Right: Standard color image of 
the same eye.
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Although fAll doesn’t officiAlly stArt until the autumnal equinox in late September, for many the fall season begins when 
the calendar turns the page from August to September. 

In this issue, COVID-19 remains top of mind for optometrists with Dr. Tracy Swartz examining how measur-
ing IOP via tonometry may change amid the pandemic, Dr. Crystal Brimer helping ODs keep patients informed 
about ongoing safe contact lens wear, and Dr. Jade Coats sharing the top 5 ocular problems she has seen 
during the pandemic. 

Dr. Mo Rafieetary shows how diabetic retinopathy may present in multiple ways, and Dr. Lorne Yudcovtich 
looks at the advances fundus autofluroescence brought to diagnosing retinal disease. Plus, Dr. Eric Botts 
emphasizes the differences between routine and medical eye exams, and Dr. David Geffen provides an update 
on smart contact lenses. Dr. Jamie Hill shows how ODs are able to manage Chiari-related diseases, and more.

So, pick up your favorite pumpkin-spiced beverage or treat, and settle in with our September issue. As 
always, thanks for reading..

By Mike Hennessy, Sr.
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If I was a betting man, which I am, I’d say we 
are probably all on the same page about one 
thing with this pandemic: Leaning to live with 

it because it doesn’t seem to be going anywhere 
anytime soon. 

We have our masks, our personal protective 
equipment (PPE), and our new protocols and pol-
icies for office staff and office cleaning. However, 
one aspect of the current state of affairs that I am 
really having a difficult time grappling with is how 
many patients I should see in a day. 

In the pre-pandemic era (which now seems akin 
to a time when giant ODs roamed the Earth), my 
father and I had full days even for a time of year 
that wasn’t historically our busiest. Now, I have 
our schedule at about 50 percent of what it used to 
be. We mandate masks and temperature checks, 

and we have our COVID-19–specific documenta-
tion in plain view. Our office was a movie the-
atre over 100 years ago. So, there is ample space. 

Waiting patients
Why the current scheduling approach? Well, you 
may be thinking what I’ve heard from other ODs 
and some dentists: “Why not just let them wait in 
their cars in your parking lot?” First, I don’t have 
a parking lot, and many of my patients don’t have 
cars. Going further, I have found that the patient 
appointment times aren’t the rate-limiting step 
for our schedule. It is people coming in for opti-
cal needs or waiting around for their ride home. 

Just the other day, I had 3 patients from 3 differ-
ent families come in for appointments at 3 differ-
ent times. The problem was that they all showed 
up in the same van which gives rides to the doc-
tor for people who don’t have a car or can’t drive 
or afford the bus. They were all dropped off 
around 2:00 p.m., and it was close to 5:00 
p.m. before the van came back around. It 
was also 100° that afternoon, and I sure 
wasn’t going to have them wait outside 
in the sun and heat. So, I gave them each 
a bottle of water and told them to please 

not change seats in the waiting room.
We have worked in quite a few emergencies 

lately, and we have also had our share of no-shows. 
Besides waiting for an appointment, most of my 
patients seem to appreciate my modus operandi. 
One patient (a retired physician) told my staff he 
wasn’t wearing a mask because he treated some 
horrible influenza outbreak in the 1970s and didn’t 
get sick at all. When we gave him a disposable 
mask, he walked outside and threw it away in our 
view. He was not invited back inside. 

It’s just a crazy time, and I am looking forward 
to a day when I can see a “full schedule” 

comfortably. 
…But enough about me. How are 

you? How are things with your clin-
ical life? Reach out and let us know. 
Just don’t throw your mask away 
without using it. We’ll make you 

wait outside.

The dilemma of how many patients to schedule per day

Dr. 
Jamie 

Hill looks at Chiari 
malformations and 

ocular symptoms on 
page 28.

I have our schedule 
at about 50 percent of 
what it used to be 
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6 News Update

The American Academy of Optometry will be holding its 2020 Nash-
ville meeting virtually. The meeting has been renamed Academy 2020 At 
Home.

Academy 2020 At Home will offer continuing eduation (CE) that the Coun-
cil on Optometric Practitioner Education (COPE) has approved as live credits. 

A highlight of the meeting will the the Plenary Session looking at how 
standards of care and diagnostic standards have changed significantly over 
the past several years, and the impacts of hypertension, hyperlipidemia, dia-
betes, and other common ailments on patient care moving forward. 

The Academy will also host a special symposium on diversity, equity, and 
inclusion in optometric education and clinical practice. This event is co-pre-
sented by the Association of Schools and Colleges of Optometry (ASCO) and 
the National Optometric Association (NOA).

Academy 2020 At Home will be available October 7-22 during select peri-
ods. The broadcast schedule is currently in development and will be avail-
able soon. 

Registration is now open. Those who have already registered will auto-
matically receive a link to the event, and people who do not wish to partic-
ipate can request a full refund, according to the Academy.

Bausch Health Companies plans to spin off its eye health business into 
an independent publicly traded entity from the remainder of Bausch Health. 
The spinoff will establish two separate companies that include:

– An integrated eye-health company built on the Bausch + Lomb brand
– A diversified pharmaceutical company with products in gastroenterology, 

aesthetics and dermatology, neurology, and international pharmaceuticals

According to the company, the benefits of separating these businesses 
include improved strategic focus and enhanced financial transparency. The 
spinoff will take place after the company obtains approvals and reorga-
nizes reporting.

Essilor, Luxottica, and EyeMed have launched EssilorLuxottica 360, 
a new joint program to drive growth for independent eyecare professionals. 
According to the companies, EssilorLuxottica 360 will help increase traf-
fic, visibility, and capture rate; deliver added support around an enhanced 
patient experience; and improve practice profitability.

EssilorLuxottica 360 members will receive prioritized positioning across 
locators, incremental patient traffic and visibility driven by advertising, 
and preferred placement with EyeMed through its PLUS Provider program, 
according to the companies. 

Additional tools include:
– Smart Shopper to enhance the shopping experience
– Customization for Ray-Ban and Oakley 
– Dashboard for frame and lens analytics
– Training program

EssilorLuxottica 360 will be available to Essilor Experts, Essilor Partners, 
and Luxottica Gold and Diamond. Members of EssilorLuxottica 360 will have 
access to special commercial terms on their Luxottica Frame and Essilor 
lens purchases, according to the companies.

Johnson & Johnson Vision released resources to enhance the 
contact lens experience in terms of comfort, safety and accessibility. Tools 
include a lens assist platform, an eyecare provider locator, a digital fit cal-
culator, and a rewards program, according to the company. 

In addition, the company has initiated a worldwide effort to raise aware-
ness about the connection of eye health to overall health called Prioritize 
Your Eyes.

TearClear has raised $22M in a Series B funding round. According 
to the company, the investment will be used to advance multiple clinical 
programs in development, including two lead candidates in glaucoma. Par-
ticipating in the raise was Visionary Ventures, Bluestem Capital, and Fly-
ing L Partners.

CooperVision has upgraded its free OptiExpert app to enhance 
user experience and further support toric and multifocal contact lens fitting. 
According to the company, the upgraded app features a more efficient pre-
scription calculator and more robust product recommendations, delivered 
through a more intuitive design with a new look and feel. 

OptiExpert is available in more than 80 countries and 15 languages world-
wide, with more than 30,000 monthly users. 

OptiExpert includes the following upgrades:  
– Streamlined contact lens prescription calculator
– Expanded contact lens options
– Enhanced platform and design

Improved functionality to the app will be available this September to 
download for iOS and Android devices or to use online.

The Contact Lens Institute will launch an initiative this fall to pro-
mote healthy contact lens wear and care habits in conjunction with U.S. 
eyecare professionals. 

CLI is asking eyecare professionals to provide input to help shape the pro-
gram through a 12-question, three-minute survey.  

CLI expects to share additional details about the initiative next month. 
CLI members include Alcon, Bausch + Lomb, CooperVision, and Johnson 
& Johnson Vision.

Alcon kicks off a global social media campaign called “Reasons 
to Love Lenses.” The new campaign raises consumer awareness of the bene-
fits of contact lens wear and encourages consumers to visit eye care practices 
re-opening after the COVID-19 pandemic. The campaign will roll out globally on 
Alcon’s social media platforms including Facebook, LinkedIn, and Instagram.

Alcon also recently conducted a survey to understand the impact of the 
COVID-19 pandemic on contact lens usage and care, and consumer expec-
tations post-pandemic. The survey polled 1,511 contact lens wearers from 
Australia, France, Germany, Italy, and South Korea.

Key findings include:
– 90 percent of wearers believe contact lenses enhance their lifestyles
– Contact lens wearers view their eyecare practitioner as a trusted author-

ity when it comes to eye care and are open to ordering lenses through 
their eyecare practitioner’s practice

– 75 percent of wearers are open to talking about upgrading their cur-
rent lens brand, and more than 70 percent of wearers are willing to pay 
more for an innovative lens

– Nearly 80 percent of wearers improved their contact lens hygiene hab-
its during the COVID-19 pandemic

Bausch + Lomb launches Infuse silicone hydrogel daily disposable 
contact lenses with a next-generation material to help maintain ocular sur-
face homeostasis and help reduce symptoms of contact lens dryness.

Infuse’s material kalifilcon A combines with the company’s ProBalance 
Technology to help maintain ocular surface homeostasis to help reduce con-
tact lens dryness and discomfort. ProBalance Technology includes osmopro-
tectants erythritol and glycerin and the electrolyte potassium.

RECENT INDUSTRY NEWS



| PRACTICAL CHAIRSIDE ADVICE

7

Ocular Surface Disease

By Eric Botts, OD

P
racticing full-scope optometry 
includes prescribing glasses 
and contact lenses as well 
as diagnosing and treating 

all ocular disease each OD’s license 
allows. Receiving reimbursement for 
every service performed is just as criti-
cal to ensure the success of the practice. 

Optometrists are ideally positioned 
to receive reimbursement from both 
routine vision care plans and medical 
insurance carriers. ODs know that rou-
tine vision care plans typically reim-
burse at lower fees than medical carriers, and most 
patients who have routine vision benefits also have 
medical insurance coverage. Many patients will 
ask to use their vision benefits for medical care 
because their out-of-pocket expenses are likely 
lower with vision benefits. 

How often does this scenario occur in your prac-
tice, and how do you address it? How often do you 
provide a medical diagnosis and treatment plan 
during a routine eye exam? It is imperative that 
ODs understand the difference between a routine 
exam and a medical exam so you they accurately 
reimbursed for every service provide. 

Vision wellness versus medical
ODs are guilty of performing a medical eye exam-
ination and billing it to the lower-paying vision 
care plan because, as I see it, they are unwilling to 
educate their patients on the differences between 
routine and medical exams. ODs justify this behav-
ior with excuses, but ultimately I have found that 
it does not always result in better patient care. The 
best patient care requires excellent clinical skills 
in addition to the best technology ODs can afford 
to provide to their patients. 

To address this conundrum head on, I suggest 
ODs first decide what makes up a routine or well-
ness exam versus a medical eye exam. A routine or 
wellness eye exam should be focused on establish-
ing an accurate refractive correction for the patient 
as well as evaluating for the detection of ocular 
abnormalities. Identifying obvious pathology or 
active ocular disease is part of the routine exam. 

Another factor is what tests are involved in iden-
tifying pathology. Occasionally the patient’s rou-
tine vision care plan may reimburse for screen-
ing tests, so be sure to read all vision care plan 
contract to establish whether a certain test is a 
covered service. 

Treatment of ocular disease beyond providing 

refractive correction should be reserved 
for a medical ocular exam. 

Educating patients
Educating the patient on the differences 
between a routine wellness exam and 
medical exam requires a concentrated 
effort to ensure both staff and doctors 
are relaying the same message to every 
patient. This begins with training doc-
tors and staff to precisely share with the 
patient what the vision care plan cov-
ers as well as the benefits covered by 
medical insurance. This may best be 

accomplished by using a written intake form with 
clearly defined definitions of routine and medi-
cal ocular care. 

Upon finding medical conditions or disease 
during a routine exam, identify them for the patient 
and offer to have the patient return for follow-up 
or additional tests at a later date to diagnose and 
treat the ocular disease. 

Chief complaint
A medical exam differs from a routine exam in 
several aspects, including the number of tests per-
formed, level of medical decision-making, and pri-
mary diagnosis. One deciding factor to differen-
tiate routine from medical ocular examinations 

is the chief complaint. In many cases, the chief 
complaint may easily determine the type of exam 
to be performed, but for some patient encounters 
the chief complaint can be similar for both rou-
tine and medical ocular exams. 

A medical ocular examination must include a 
primary medical diagnosis and treatment plan that 
addresses the chief complaint. It may also involve 
monitoring patients with systemic disease and/or 
taking high-risk medications that can cause ocu-
lar disease.

Testing
It is important to note that when performing a 
medical ocular exam, perform only the tests deter-
mined by medical necessity to diagnose and treat 

Distinguish between wellness 
and medical eye exams
Educate patients, provide consistent messages from OD and staff, and get paid for what you do

TAKE-HOME MESSAGE It is essential to know the 
differences between routine and medical eye exams, 
spend time educating patients on these differences and 
provide consistent messages to patients, know how to 
ensure insurance reimbursement after submission, and 
know how to navigate common challenges providers 
face in different scenarios.

Educating the patient on the 
differences between a routine 
wellness exam and medical 
exam requires a concentrated 
effort to ensure both staff 
and doctors are relaying 
the same message to 
every patient

ERIC BOTTS, OD, 
is founder of 
Optometric Billing 
Consultants and 
practices in Macomb, IL

See Medical ocular exam on page 10
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the patient. Medical necessity, as defined by Center 
for Medicare Services (CMS), means no Medicare 
payment shall be made for items or services that 
are not reasonable and necessary for the diagnosis 

or treatment of illness or injury or to improve the 
functioning of a malformed body member. Doc-
umentation must support the need to order and 
perform tests that are deemed necessary to diag-
nose and treat the patient.

A common ocular disease seen in most opto-
metric practice is dry eye syndrome. Dry eye dis-

ease may result in blurry vision or eye discomfort. 
It requires proper assessment, provided during a 
medical office visit (99202-99214 or 92002-92012) 
in addition to lab tests including tear osmolar-
ity (TearLab, 83861) and MMP-9 (InflammaDry, 
Quidel; 83516), to accurately diagnose and treat. 

Provider challenges
What if a patient whose medical 
insurance carrier does not creden-
tial ODs for its panel presents with 
a medical condition? The best way 
to handle these scenarios begins 
with having an office policy that 
addresses the situation and under-
stood by both doctors and staff, 
so the patient receives a consis-
tent response from everyone in the 
office. It is up to the OD to deter-
mine the policy; however, con-
sistency and transparency help 
to avoid conflict. 

It may start with tr iaging 
patients when scheduling the 
appointment by asking why the 
patient is scheduling the appoint-
ment or inquiring if the patient is 
experiencing symptoms like blurry 
vision or ocular discomfort. In this 
scenario, for example, your staff 
can address the dry eye patient 
prior to presenting for the appoint-
ment that office policy is to sub-
mit the initial exam for a patient 
with ocular disease such as dry 
eye to the patient’s medical carrier. 
If the OD is not a provider for the 
patient’s medical insurance car-
rier, staff should inform the patient 
of the out-of-pocket costs or rec-
ommend another provider who is 
in-network for the patient.

It remains the OD’s preroga-
tive to perform medical examina-
tions and submit the claim to the 
patient’s vision care plan using the 
refractive diagnosis code as the 
primary code for the exam. How-
ever, doing so reduces the value of 
the OD’s clinical skills utilized to 
provide full-scope optometric care. 

Looking ahead
In the fast-changing world we prac-
tice in today, disruptive technol-
ogy will continuously be intro-
duced to the profession. If ODs are 
focused on providing full-scope 
primary-care optometry to their 
patients, there should always be 
a place for them to provide excel-
lent patient care utilizing the best 
technology they can afford.

Dr. Botts earned his Doctorate of Optometry from 
Southern College of Optometry and has served as 
past president of the Illinois Optometric Association 
and Energeyes.   
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XIIDRA® (lifitegrast ophthalmic solution), for topical ophthalmic use 
Initial U.S. Approval: 2016 
BRIEF SUMMARY: Please see package insert for full prescribing 
information. 
  1  INDICATIONS AND USAGE 

Xiidra® (lifitegrast ophthalmic solution) 5% is indicated for the treat-
ment of the signs and symptoms of dry eye disease (DED). 

  4  CONTRAINDICATIONS 
Xiidra is contraindicated in patients with known hypersensitivity to 
lifitegrast or to any of the other ingredients in the formulation [see 
Adverse Reactions (6.2)]. 

  6  ADVERSE REACTIONS 
The following serious adverse reactions are described elsewhere in 
the labeling:  
•   Hypersensitivity [see Contraindications (4)] 
6.1 Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice. 
In five clinical trials of DED conducted with lifitegrast ophthalmic 
solution, 1401 patients received at least one dose of lifitegrast (1287 of 
which received lifitegrast 5%). The majority of patients (84%) had 
less than or equal to 3 months of treatment exposure. One hundred-
seventy patients were exposed to lifitegrast for approximately 
12 months. The majority of the treated patients were female (77%). 
The most common adverse reactions reported in 5%-25% of patients 
were instillation-site irritation, dysgeusia, and reduced visual acuity.  
Other adverse reactions reported in 1%-5% of the patients were 
blurred vision, conjunctival hyperemia, eye irritation, headache, 
increased lacrimation, eye discharge, eye discomfort, eye pruritus, 
and sinusitis. 
6.2 Postmarketing Experience 
The following adverse reactions have been identified during post-
approval use of Xiidra. Because these reactions are reported volun-
tarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to 
drug exposure. 
Rare serious cases of hypersensitivity, including anaphylactic reac-
tion, bronchospasm, respiratory distress, pharyngeal edema, swollen 
tongue, urticaria, allergic conjunctivitis, dyspnea, angioedema, and 
allergic dermatitis have been reported. Eye swelling and rash have 
also been reported [see Contraindications (4)]. 

  8  USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
There are no available data on Xiidra use in pregnant women to 
inform any drug-associated risks. Intravenous (IV) administration of 

lifitegrast to pregnant rats, from premating through gestation day 17, 
did not produce teratogenicity at clinically relevant systemic expo-
sures. Intravenous administration of lifitegrast to pregnant rabbits 
during organogenesis produced an increased incidence of omphalo-
cele at the lowest dose tested, 3 mg/kg/day (400-fold the human 
plasma exposure at the recommended human ophthalmic dose 
[RHOD], based on the area under the curve [AUC] level). Since 
human systemic exposure to lifitegrast following ocular administra-
tion of Xiidra at the RHOD is low, the applicability of animal findings 
to the risk of Xiidra use in humans during pregnancy is unclear [see 
Clinical Pharmacology (12.3) in the full prescribing information].  
Data 
Animal Data 
Lifitegrast administered daily by IV injection to rats, from premating 
through gestation day 17, caused an increase in mean pre-implantation 
loss and an increased incidence of several minor skeletal anomalies 
at 30 mg/kg/day, representing 5,400-fold the human plasma expo-
sure at the RHOD of Xiidra, based on AUC. No teratogenicity was 
observed in the rat at 10 mg/kg/day (460-fold the human plasma 
exposure at the RHOD, based on AUC). In the rabbit, an increased 
incidence of omphalocele was observed at the lowest dose tested,  
3 mg/kg/day (400-fold the human plasma exposure at the RHOD, 
based on AUC), when administered by IV injection daily from gesta-
tion days 7 through 19. A fetal no observed adverse effect level 
(NOAEL) was not identified in the rabbit.   
8.2 Lactation 
Risk Summary 
There are no data on the presence of lifitegrast in human milk, the 
effects on the breastfed infant, or the effects on milk production. 
However, systemic exposure to lifitegrast from ocular administration 
is low [see Clinical Pharmacology (12.3) in the full prescribing infor-
mation]. The developmental and health benefits of breastfeeding 
should be considered, along with the mother’s clinical need for Xiidra 
and any potential adverse effects on the breastfed child from Xiidra. 
8.4 Pediatric Use 
Safety and efficacy in pediatric patients below the age of 17 years 
have not been established. 
8.5 Geriatric Use 
No overall differences in safety or effectiveness have been observed 
between elderly and younger adult patients. 
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By Jade Coats, OD 

W
ith 2020 turning out to be the 
year of a pandemic, it 
seems nearly everyone’s 
plans have been turned 

upside-down and our new “normal” may 
be contributing to an influx of ocular 
problems. 

An increased amount of time at home 
has meant a boost in hours of digital 
screen time and home improvement 
projects for millions of people across 
the globe. For some healthcare provid-
ers and essential workers, the pandemic 
has also meant an increased amount of 
time wearing a mask and frequent expo-
sure to cleaning chemicals. In addition, 
heightened psychological and physical stresses due 
to sudden changes in routine schedules may play 
a role in the overall risk of some ocular patholo-
gies seen during the pandemic. 

As an optometric provider partially available 
to emergency patients throughout the quarantine 
period (and full time since starting back in early 
May), I have noticed an interesting shift in ocu-
lar problems at my practice. Some of the com-
mon ocular “emergencies” have presented more 
frequently over the past several months, includ-
ing dry eye disease (DED) associated with com-
puter use and ill-fitting masks, corneal abrasions 
and foreign bodies due to home improvement proj-
ects, herpes simplex virus (HSV) and herpes zos-

ter virus (HZV) flare-ups, along with episodes of 
central serous chorioretinopathy (CSC). 

1. Computer-induced dry eye 
Trying to avoid the virus that may be 
lurking on every doorknob, many com-
panies and corporations have transi-
tioned to work-at-home environments. 
This digital wave and virtual work world 
appears to be here to stay. 

Considering the millions of people 
who now work on their computers and 
digital devices full time, it is not sur-
prising to see increases in symptomatic 
complaints of burning, watering, ocular 
pain, eye strain, and intermittent blur.

Prolonged use of digital devices is 
likely associated with decreased blink rates and 
increased tear evaporation, which can lead to 
tear film instability and hyperosmolarity.1 This 
vicious dry eye cycle paired with computer use 
can eventually lead to a decreased tear break up 
time, worsening symptoms of DED.1  To make mat-
ters worse, previous research suggests that sub-
jective dry eye symptoms can be influenced by 
psychosomatic conditions including stress, anxi-
ety, and depression.2

With an array of treatments, from artificial tears 
to punctal plugs to pharmacologic options that 
improve tear film stability, educating patients on 
the short- and long-term consequences of extended 
digital computer use can be helpful in stopping 

the cycle of DED.
It may also be a great time to start sending dry 

eye questionnaires and information regarding DED 
associated with digital screen use to patients vir-
tually before their exam. This can help to iden-
tify potential DED factors or problems ahead of the 
appointment and decrease exposure time in office. 

2. Mask-induced dry eye 
With the addition of mask mandates across the 
world, dry eye signs and symptoms have also seem-
ingly been on the rise since mid-March in my prac-
tice. Some patients, such as healthcare providers 
and essential workers, are now wearing masks or 
facial coverings for upward of 40 hours per week.

Especially worsened with ill-fitting masks, 
symptoms of mask associated DED is likely due to 
the constant flow of exhaled air on the exposed eye 
while breathing. Sometimes presenting with ocular 
pain and intrapalpebral corneal staining, the escap-
ing air flow can create a windy obstacle affecting 

5 common ocular problems 
seen during the pandemic
The new “normal” may contribute to presenting conditions in the OD office

TAKE-HOME MESSAGE ODs have seen an 
increase in several ocular conditions since the COVID-19 
pandemic began, including: computer-induced dry eye, 
mask-induced dry eye, corneal abrasions and foreign 
bodies, HSV, HZV, and CSC.

JADE COATS, OD, 
is an associate 
at an OD/MD 
multidisciplinary 
practice in Rogers, 
AR

Figure 1.  
Computer-induced dry eye.

Figure 2.  
Mask-induced dry eye. 

See 5 ocular problems on page 12
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tear film stability. The frequency of mask-wearing 
seems to be correlated with increased frequency 
of DED recently seen in practice.

Mask-wearing is very effective in lowering the 
rate of viral transmission. It may be helpful to edu-
cate patients on the importance of a properly fit-
ting mask to reduce airflow directed at the eyes. 
It may also be beneficial to ask questions regard-
ing details of mask usage when considering over-
all risk factors for DED.

3. Corneal abrasions and foreign 
bodies 
With additional time at home, more people than 
ever are completing projects and finishing up 
honey-do lists. Indoor and outdoor projects have 
resulted in more ocular injuries such as corneal 
abrasions and foreign bodies. 

Ranging from “abrasion caused by mask” to 
“stick in eye while doing outdoor chores” to “metal-
lic foreign body while grinding metal,” there seems 
to be an influx of ocular injuries since quaran-
tines began. 

As optometrists, it is especially vital to treat 
these ocular injuries and help keep these patients 
out of the emergency room, if possible. Of course, 
it is also important to discuss the importance of 
wearing safety glasses, but hindsight is 20/20.

4. Herpes simplex virus (HSV) and 
herpes zoster virus (HZV)
Psychological and physical stresses associated with 
abrupt changes to daily life may play a role in the 
overall risk of some ocular pathologies seen in 
practice, especially in the midst of a pandemic.

Stress has been thought to modulate an indi-
vidual’s immune system through the release of 
certain molecules such as catecholamines, cyto-
kines, and glucocorticoids.3,4 Such release signals 
other molecules to alter the host immune system, 
leaving it susceptible to a primary or recurrent 
viral infection.3,4  

Stress is also thought to contribute to reactiva-
tion of latent herpes simplex virus (HSV) and has 
been considered a trigger for herpes zoster virus 

(HZV).4,5 This connection with stress and HSV/
HZV has been supported by several, but not all, 
studies.3-5 It would be curious to investigate the 
effects of phycological and physical stress during 
a pandemic and its effect on HSV and HZV acti-
vation or reoccurrences. 

Pre-pandemic, one clue to tip off the practitioner 
about increased risk for HSV-1 in the eye may have 
been the obvious fever blister noticed on the lip 
during an exam. For the time being, wearing a 
mask hides these important observational details; 
therefore, it may be important to ask about his-
tory of cold sores and fever blisters that may be 
hidden from view.

5. Central serous chorioretinopathy 
(CSC)
Predominantly, CSC affects young or middle-aged 
adults (25 to 50 years old) with men more fre-
quently affected than women.6 Often presenting 
unilaterally with painless blurred vision and a 
shallow serous retinal detachment, some patients 
may even be asymptomatic. 

Physiological stress is considered one of the most 
important risk factors for developing CSC.7 One 
study identified that stress scores, serum homo-
cysteine levels, serum morning and evening cor-
tisol levels, and systolic and diastolic blood pres-
sure were all elevated in CSC patients.7 

There have been several other independent 
studies over the past several decades conclud-
ing CSC occurs more frequently in “Type A” men 
with higher emotional stress, lower frustration 
tolerance threshold, and poor coping strategies 
for stressful events.6

The natural course of CSC is typically self-limit-
ing with spontaneous resolution over many weeks 
or month and a good prognosis in 90 to 95 percent 
of cases.6 In addition to identifying the stressors, 
CSC patients should also consider a routine workup 
with stress score evaluation including measure-
ment of blood pressure, serum homocysteine lev-
els, and serum cortisol levels.7

Conclusion
In conclusion, our new “normal” during the midst 
of the pandemic may be contributing to an increase 
of ocular problems that optometrists should keep 

in mind as differentials. 
Considering risk factors such as hours of digi-

tal screen time, mask wearing, and overall stress 
levels may be helpful in identifying those more 
susceptible to ocular problems. 

Keep ocular emergencies that are presenting 
more frequently in mind—dry eye associated with 
computer use and ill-fitting masks, corneal abra-
sions and foreign bodies due to home improve-
ment projects, herpes simplex virus (HSV) and 
herpes zoster virus (HZV) viral infections and 
central serous chorioretinopathy (CSC). 

Post-pandemic, it will be interesting to see ret-
rospective data regarding the global incidence 
of ocular problems more frequently seen since 
quarantine. For now, it is of vital importance that 
optometrists treat patients and keep them out of 
the emergency room.
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Figure 3.  
Herpex simplex virus.

Figure 4.  
Central serous chorioretinopathy.



A DISPOSABLE and adjustable eye patch (MASK-it Eye Patch) is 
a novel alternative to traditional modalities for monocular occlusion 
that offers advantages for both patients and practices, said office ad-
ministrator Barbara Masket.

“The disposable eye patch is hygienic, adjustable, and easy to 
use,” said Masket, who designed the patch. “It provides patients 
with a cleaner and more comfortable covering than the reus-
able and unsanitary ‘pirate patch’ and it saves time spent by 
technicians between patients and fellow eye exams.”

Masket works at Advanced Vision Care, Los Angeles, where 
she is involved in evaluating technicians’ skills in performing 
visual field testing. Her observations about the negatives of the 
pirate patch used for visual field testing motivated her to come 
up with a better solution for eye occlusion. Now the need for a 
hygienic solution is even more evident

F I N D I N G  B E T T E R  S O L U T I O N
“Typically, the pirate patch is cleaned with alcohol pads before each 
use, but that introduces cost, adds time to the procedure, and does not 
eliminate risk for infection transmission,” Masket explained.

“Moreover, eye pads or tissues are applied to the closed eye, 
under the pirate patch, inducing dark adaptation and compress-
ing the globe, potentially disturbing the ocular surface,” she 
added.

There is a waiting period to allow the fellow eye to recover 
from dark adaptation and to allow the ocular surface to recover 
and to remove any loose eyelashes.

Loosening of lashes is a common problem because many 
patients doing the visual field testing have glaucoma and are 

using prostaglandin analogue medications that promote eyelash 
growth. Furthermore, patients complain that the strap of the pi-
rate patch disturbs their hair and facial make-up.

As she began to develop the concept for a new patch, it be-
came apparent that the product would need to be translucent to 
prevent dark adaptation, self-adherent, have an adjustable vault 
to accommodate individual anatomy, and be easy for techni-
cians to use. She envisioned that the product would be faster, 
cleaner, better and less costly than the traditional pirate patch. 
Now, however, the need for a cleaner solution to monocular  
occlusion is self-evident.

A P P L Y I N G  T H E  P A T C H
The patch replicates the contour of an eyeshield. A partial slit bisect-
ing the larger portion allows the patch to be fashioned into a cone of 
variable depth and results in a covering that fits all orbital configura-
tions without compressing the lids or lashes. 

The disposable eye patch is applied to the face by positioning 
the tapered portion over the bridge of the nose at the level of 
the eyebrows and pressing lightly around the circumference.

After the procedure for the first eye is completed, the patch 
is easily removed and can be placed over the fellow eye. Gener-
ally, the patch will adhere properly when reused in this man-
ner, unless a patient has particularly oily skin, Masket said.

In addition to its use as an eye covering for visual field test-
ing, the patch can be used in other applications, such as to oc-
clude the fellow eye in patients undergoing LASIK.

The patches come on a roll in a box that contains 500 units, 
and like stickers, are simply peeled away from the backing 
paper. ■

THIS ARTICLE ORIGINALLY APPEARED IN OPHTHALMOLOGY TIMES AND IS BROUGHT TO YOU BY MASK-IT EYE PATCH. 

Disposable eye patch fills niche for 
improved HYGIENIC occlusion
Patch designed to provide cleaner, more comfortable covering than reusable ‘pirate patch’ 
Pirate Patch Unsafe for VFs in the  COVID-19 Era 
By Cheryl Guttman Krader

BARBARA MASKET
e: maskitpatch@gmail.com
The disposable eye patch is available at www.MASK-it-EyePatch.com. The eye patch is trademarked and patent 
pending. As owner, Barbara Masket has a direct financial interest.

 ◗ The disposable, self-adherent eye patch was designed to 
be translucent and have an adjustable vault to accommodate 
individual anatomy, as well as be easy for technicians to use.

TAKE-HOME 

 ◗ Dark adaptation, which compromises the test results, is 
eliminated.

TAKE-HOME 

The eye patch as applied to a model head. Barbara Masket’s observations 
about the negatives of the pirate patch used for visual field testing  
motivated her to come up with a better solution for eye occlusion.  
(Photo courtesy of Barbara Masket)
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By David I. Geffen, OD, FAAO

W
hat is the IQ of a con-
tact lens? Does the term 
“smart” contact lens 
mean the lens thinks? 

I went looking for a definition of the 
so-called “smart” contact lens and found 
a wide variety of meanings. But the one 
that I think sums up the best overall 
definition is this: “A smart contact lens 
means putting rigid, non-see-through 
components onto a lens that will be in 
direct contact with the eye.”1 

Smart contact lenses can act as med-
ical devices, health trackers or gauges, 
and audio and video recorders. In addi-
tion, the possibility is being explored of using smart 
contact lenses to perform as a computer. 

I next went on a mission to discover the status of 
these “intelligent” lenses. The mission was difficult 
because most companies are in stealth mode with 
these lenses and are not willing to share informa-
tion about them. Searching patents and business 
literature proved to be the best sources to get a 
picture of this young industry and allows ODs to 
get a glimpse of what is coming to their practices.

Smart contact lenses fall into a few categories. 
Some are for medically treating the eye, some act 
as monitors for various health functions, and some 
are for enhancing vision. 

Let’s look at the candidates by category. 

Medical treatment
Johnson & Johnson Vision has Phase 3 data on 
an antihistamine-releasing contact lens. This lens 
could be used to decrease the symptoms of com-
mon allergic conjunctivitis. The company’s eta-
filcon A lens material is combined with a small 
amount of ketotifen, a known antihistamine.2 

Researchers at the University of New Hampshire 
have developed a new hydrogel material which 
may be used to treat severe corneal injuries such 
as chemical burns and auto-immune disease. This 
lens material works by reducing the matrix metal-
loproteinases (MMP) produced in these trauma-
tized corneas via eliminating the zinc ions released 
due to these diseases.3 

Leo Lens has been working on new drug deliv-
ery systems utilizing contact lens materials. The 
company incorporates its patented technology with 
high-tech digital printing to produce a drug-elut-
ing contact lens to continuously deliver the drug 
over 7 days. The company’s first product will tar-
get glaucoma.4 

Queensland University of Technology is devel-
oping a new therapeutic contact lens that acts as 
a bandage for ocular surface injuries. The ban-
dage contains limbal mesenchymal stroma cells 

attached to the inner surface of the con-
tact lens. This could be a valuable treat-
ment in injuries such as chemical burns 
and heat injuries.5 

OcuMedic is developing a contact 
lens for drug delivery to the eye. The 
company’s patented technology creates 
a new architecture with memory for 
the drug within the polymeric network 
comprising the lens to enable continu-
ous release of drugs to the eye. Various 
drug may be used with the lens. Ocu-
Medics’ lead product targets pre- and 
post-cataract surgery, laser in-situ ker-
atomileusis (LASIK), and corneal abra-
sions. The early drugs added to the lens 

are the anti-inflammatory bromfenac (Xibrom, Pro-
lensa; Bausch + Lomb) and antibiotic moxifloxa-
cin (Vigamox, Moxeza; Alcon).6 

Health monitor
Triggerfish was one of the first smart contact lenses 
in the industry. This lens received U.S. Food and 
Drug Administration (FDA) approval in 2016. The 
lens helps monitor intraocular pressure (IOP) to help 
in the treatment of glaucoma. It provides 24-hour 
monitoring of a glaucoma patient via an embedded 
strain gauge to measure corneal radius of curva-
ture as it fluctuates with pressure within the eye. 
Triggerfish does not measure IOP per se; it mea-
sures distension of the eye with pressure and pro-
duces output in millivolts. To date, the device has 
not received widespread use.7

Enhance vision
Researchers at the University of California San 
Diego and the Harbin Institute of Technology in 
China have developed a biomimetic soft contact 
lens that can zoom in and out simply by the user 
blinking. They have not yet produced a wearable 
prototype but are hoping to get there soon.8 

An international collaboration of scientists has 
created a contact lens which can shift between 
magnified and normal vision. This could be an 

advantage to patients with decreased vision, espe-
cially age-relate macular degeneration (AMD). The 
lens works by incorporating tightly fitting mirror 
surfaces into a telescope a millimeter thick that 
fits within the contact lens. The telescope can 
magnify about 2.8 times magnification. It must be 
used with a pair of polarized glasses which can 
block the magnified or normal area.9 

Lenses with pliable, transparent electronics can 
measure glucose levels from tears in the eyes and 
warn the individual when levels are too high. The 
electronic components are 1/100 the thickness of 
the lens and invisible to the wearer. This could 
be a valuable benefit to the many diabetics ODs 
treat.10 In 2014, Alcon partnered with Google to 
create a glucose-sensing contact lens; however, 
the companies announced about 4 years later they 
had ceased work on the project.11

Innovega has developed a contact lens embedded 
with tiny optical components and a filter. The con-
tact lens combines with a pair of glasses, creating 
a heads-up display which allows the wearer to see 
normal things as well as streaming video or other 
augmented reality visions. The system, known as 
iOptik, was initially developed for military use; 
the company is working on a consumer device.12

InWith Corporation has partnered with Bausch 
+ Lomb to create an augmented reality contact 
lens. The lens is embedded with a microchip which 
sends alerts and notifictions to a smart phone, 
and the power is obtained by harvesting energy 
from the natural blink process of the eyes. There 
is potential to analyze tears for blood chemistry 
that could monitor blood sugar, cancer, and virus 
detection and monitor artificial organ parts with 
electronics for movement.13

Mojo Vision’s Mojo Lens features a built-in dis-
play that gives people useful and timely infor-
mation without forcing them to look down at a 
screen. This scleral lens is designed to provide 
real-time contrast and lighting enhancements as 
well as zoom functionality. It could serve as a 
low-vision aid to magnify the world for those with 
reduced acuity. For business use, it can give real-
time heads-up displays to enhance productivity 

Smart contact lens update
New devices will monitor health, enhance vision, and treat the eye

DAVID I. GEFFEN, 
OD, FAAO, 
is director of 
optometric and 
refractive services 
at Gordon Schanzlin 
New Vision Institute 
in San Diego

See Smart contact lenses on page 16

An international 
collaboration of 
scientists has created 
a contact lens which 
can shift between 
magnified and 
normal vision

TAKE-HOME MESSAGE The companies behind 
smart contact lenses are staying quiet about their 
work, but we know that applications include health 
monitoring, medical treatment for allergy and burns, 
invisible computing and enhancing vision. The future 
of optometry includes the utilization of smart contact 
lenses for allergy, glaucoma, AMD, OSD, and more.
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By Crystal M Brimer, OD, FAAO

A
t this point in 2020, ODs have taken quite 
the roller coaster ride. Deciding 
when to re-open, what funding 
is available and how to access it, 

determining the exposure risk is at the 
office to staff and patients, how to stay 
safe, and what to expect financially in 
the months to come? 

Several patients have contacted me 
to ask if it is safe to continue wearing 
contact lenses. This is something I pon-
dered before answering. There was ini-
tially significant concern about the con-
tractibility of COVID-19 through human 
tears. Contact lens wear is not completely risk free, 
though the risk is not what one would assume. 

A close friend and colleague works for a large 
private equity group. This group initiated a manda-
tory measure that staff is not to wear contact lenses 
(unless there are extenuating circumstances). My 
question to her was whether or not patients were 
being directed in the same manner. The answer 
was a resounding, “Definitely not!” So, let’s get 
on the same page regarding the current risk and 
how to better educate our patients on staying safe.

Looking at studies
In 2003, case studies showed the SARS coronavi-
rus to be detectable in tear samples using a poly-
merase chain reaction (PCR) technique.1 This raised 
a lot of concern when the ophthalmic world first 

became aware of the COVID-19 pandemic.
Xia et al tested 30 COVID-19 positive patients via 

tear samples and conjunctival scraping. 
One subject tested positive via conjunc-
tival scrape while having an active con-
junctivitis. Because the other patients 
were negative, the hypothesis was that 
the virus is found only on the ocular 
surface when there is active conjuncti-
vitis. But the author notes that volume 
used for tear sample and conjunctival 
testing may be insufficient to detect the 
virus. Therefore, ODs should remain 
cautious in treating those without con-
junctivitis carefully.2

Another study by Seah et al hypothesized that 
COVID-19 virus could potentially travel into the 
tear film by way of the nasolacrimal system. The 
study looked at 17 COVID-19 positive patients who 
had been admitted to the hospital. Upon admis-
sion, all were without ocular symptoms. While 
hospitalized, one patient developed chemosis and 
injection. Tear samples were collected during each 
of the first 3 weeks of the patient’s illness. There 
were 64 collective tear samples acquired. While 
the nasal and throat swabs showed viral load ele-

vation for approximately 2 weeks, the tear sam-
ples were negative for viral isolation via RT-PCR 
technology in 100 percent of collections, regard-
less of disease severity or symptoms.3

Bostanci evaluated 93 hospitalized COVID-19 

positive patients (54 male and 39 female aged 7 to 
88 years with a mean age of 39.4 ± 21.9). Some 20 
patients had at least 1 ocular abnormality includ-
ing hyperemia (20), epiphora (9), increased secre-
tion (6), chemosis (3), follicular conjunctivitis (2), 
and episcleritis (2), with 15 of the patients report-
ing photophobia as the most common symptom. 
Older age, high fever, increased neutrophil to lym-
phocyte ratio, and high levels of acute phase reac-
tants (CRP, PCT, ESR) were determined to be risk 
factors for ocular involvement. Lymphocyte counts 
were lower in those with ocular manifestations, 
and 4 patients died. Of the 93 hospitalized patients, 
21.5 percent  had ocular abnormality.4

The current consensus is that the risk of COVID-
19 transmission via tears is minimal. Does this 
mean ODs are in the clear? Maybe not because con-
tact lens wear is not completely without risk. Cur-
rently, the habits surrounding contact lens wear 
seem to be the biggest assumed risk. 

Fortunately, we don’t have to worry about virus-
filled tears being harbored by the contact lens. But 
we should be cognizant of the growing need for 
meticulous hygiene and habits during this sea-
son of high risk. The American Optometric Asso-

10 things your patients should know 
about COVID-19 and contact lenses
Contact lenses remains safe, but unwell patients may want to avoid them altogether

TAKE-HOME MESSAGE As information about 
the novel coronavirus continues to develop, patients 
are looking to ODs for reliable leadership on eye health 
maintenance. Currently, there is no evidence to suggest 
an increased risk of contracting COVID-19 through con-
tact lens wear. However, safety measures like regular 
hand washing and case cleaning must be observed.

CRYSTAL M. 
BRIMER, OD, FAAO
In private practice in 
Wilmington, NC

The current consensus is that the risk of 
COVID-19 transmission via tears is minimal

See COVID and contact lenses on page 16
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ciation,5 Centers for Disease Control,6 and various 
research institutions7 have provided useful prac-
tice guidelines, and here are pearls we can pass 
on to patients.

1 Currently, there is no convincing evidence 
of viral shedding of COVID-19 in the tears; 

therefore, there is low likelihood of viral trans-
mission through tears. 

2 Standard spectacle glasses do not provide 
protection from COVID-19. The tiny respi-

ratory and oral particles can still find their 
way to an entry point.5

3 Contact lens wear itself does not increase 
risk for contracting COVID-19.5 However, 

if you are sick you should not wear your con-
tact lenses.

4Applying or removing lenses without wash-
ing your hands properly does increase your 

risk of contracting COVID-19 (as well as other 
infections). Be sure to wash your hands with 
soap and warm water for at least 20 seconds. 
That equates to 2 rounds of Happy Birthday 
or Old McDonald, though you may hesitate 
to belt it out in the exam room. Soap and 
water are preferred to a hand sanitizer because 
the alcohol in the sanitizer can cause ocular 
discomfort. 

5 Touching your eyes and face does increase 
your risk for COVID-19. This is probably 

the most significant negative to consider and 
is especially important for contact lenses wear-
ers to remind themselves throughout the day. 
This risk is controllable, if hand washing is 
observed.

6 The best way to resist touching your eyes 
is to ensure contact lenses are comfort-

able throughout the day. If rewetting drops 
improve comfort, use them. However, be ada-
mant that you never instill a drop without 
washing hands thoroughly first.

7Another way to improve comfort and limit 
eye touching throughout the day is to wear 

daily disposable lenses. Of course, this reduces 
contact lens handling and risk of contamina-
tion. However, reusable lenses themselves do 
not increase the risk for COVID-19.

8According to the CDC, if you are using 
reusable lenses, you should clean them 

nightly with a hydrogen peroxide-based 
solution. While peroxide-based solutions are 
believed to be effective against COVID-19, this 
has not been validated with multipurpose solu-
tions.7 Never allow lenses to come into con-
tact with water. 

9Again, the goal is to maximize comfort 
and decrease the likelihood of touching the 

eyes and face. Replace lenses as prescribed in 
order to decrease build-up on the contact lens 
and maintain wettability and oxygen perme-
ability. This will also help the ocular surface 
remain healthy and defensive. 

10 In caring for reusable lenses, replace the 
case monthly. After applying inserting 

lenses, clean the case with fresh solution and 
leave it upside down on a tissue to dry. 

People talk about a “new normal.” The challenge 
is in preventing the cure from being worse than 
the disease. This means learning how to remain 
cautious and safe while still maintaining quality 
of life. During this time of constant governing reg-
ulations and restrictions, social distancing, and 

anxieties, perhaps educating patients properly on 
what they can do is as critical as educating them 
on what they can’t do.
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Currently, the habits 
surrounding contact 
lens wear seem to be 
the biggest assumed 
risk

and efficiency. It contains a tiny 14K-ppi microLED 
display, which is the smallest and densest display 
developed.14

Conclusion
Smart contact lenses may sound like science fic-
tion, but ODs and consumers are seeing a race 
among researchers to develop lenses to perform a 
wide variety of functions to improve our lives. This 
article gives just a small flavor of what is being 
worked on in the world. Many more designs are 
being developed, but the companies will not reveal 
much information. One thing is certain: optom-
etrists will be utilizing many of these lenses in 
their practices. Optometry will need to be part-
ners in getting these lenses into the marketplace.
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Know the many facets  
of diabetic retinopathy

By Mohammed Rafieetary,  
OD, FAAO

O
ne of the challenges of man-
aging diabetic retinopathy is 
the numerous intricacies and 
nuances in its presentation out-

side of “classic textbook.”

Case report
A 52-year-old African-American male with 
type 1 diabetes had been referred 5 years 
earlier for proliferative diabetic retinopathy 
(PDR, Figure 1) and had undergone treat-

ment, including multiple intravitreal anti-
VEFG (vascular endothelial growth factor) 
injections in both eyes and panretinal photo-
coagulation initially in both eyes (Figure 2). 

Those procedures were followed by pars 
plana vitrectomy (PPV) in the right eye as 
the result of progression of tractional retinal 
detachment involving his macula (Figure 3). 

He did not have direct vitreomacular trac-
tion in the left eye as he was demonstrating 
a progressive increase in his central foveal 
thickness and enlarging intraretinal cystic 
spaces (Figure 4) while reporting progres-

sive loss of his vision. 
These findings were initially thought to 

be the result of diabetic macular leakage, 
but they were not responding to conven-
tional anti-VEGF injections. A fluorescein 
angiography (FA) was performed to iden-
tify the source of this possible leakage. 
Although the FA showed leakage of active 
neovascularization elsewhere (NVE) and 
diffuse macular leakage in the right eye, 
there was no macular leakage in the left eye 
and mild leakage of an old patch of neovas-
cularization of the disc (NVD, Figure 5).

While the disease can present with many nuances, technology helps ODs manage patients
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tations arrive, clinicians need to step outside of the box 
and think of alternatives that help in managing patients 
and improving their quality of life.

Eyecare practitioners have incredible technology such as 
ultra widefield fundus imaging and spectral domain OCT 
at their disposal; however, they don’t always use them to 
their maximum capabilities.

 See additional figures related to this article on page 22.

Figure 1. Proliferative diabetic retinopathy 
evident by retinal neovascularization OU 
(blue arrows). Venous beading and venous 
loops along the infratemporal vessels (red 
arrow) OD are also indicative of advice 
diabetic retinopathy. Preretinal hemorrhages 
(yellow arrow) usually indicate presence of 
neovascularization.  

Figure 2. This patient 3 months later 
following anti-VEGF and pan-retinal 
photocoagulation OU. Disease can typically 
wax and wane and therefore needs proper 
follow-up and management.  

Figure 3. This patient 18 months from the 
initial visit; progression of proliferative disease 
is evident by tractional retinal detachment 
involving the macula OD (blue arrow) and 
thickening of the posterior vitreous cortex 
(red arrow). OS exhibited mild macular edema 
(yellow arrow).  

Figure 4. Progression of cystic macular 
changes over 8 months.  

Figure 5. Color photo OD (top left) shows 
areas of retained epiretinal membrane (red 
arrow) while fluorescein angiography (bottom 
left) shows active neovascularization (yellow 
arrow) and diffuse macular leakage (blue 
arrow). OS (top right) large area of fibrotic 
proliferation nasally (green arrow). Fluorescein 
angiography (bottom right) shows active 
neovascularization of the disc (orange arrow) 
and no macular leakage.

This was contrary to the opti-
cal coherence tomography (OCT) 
findings that were showing the 
presence of epimacular (also 
called epiretinal) membrane 
(EMM) in the right eye and the 
cystic spaced left eye (Figure 6). 

An alternative wide-field OCT 
(55˚) was performed to assess the 
vitreoretinal interface and the ret-
inal thickness beyond the conven-
tional central 30˚ scan. The results 
were remarkable, showing that 
tractional forces and tractional ret-
inal detachment (TRD) extending 
from the disc toward the nasal ret-
ina was responsible for the macu-
lar appearance (Figure 7). 

This pulling force is similar to 
dragging a rope tangentially to 
raise a sail. The patient under-
went PPV and repair of the TRD. 
Following this procedure, the res-
olution of traction resulted in sig-
nificant reduction of the schi-
sis cavities in extramacular ret-
ina (Figure 8). Macular schisis, 
although improved, will take sev-
eral months to slowly subside. 

Discussion
It is easy for clinicians to become 
accustomed to the routine and 
become complacent in practice 
methods. However, when uncon-
ventional and unexpected presen-

Dr. Rafieetary has received numerous awards including Tennessee Optometrist of the Year 
and the National American Diabetes Association Award of the Achievement of Distinction. Dr. 
Rafieetary publishes and lectures on posterior segment disease. He has relationships with 
Notal Vision, Optos, Heidelberg, and Angiogenesis Foundation. 
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more refined to maximize the fluores-
cence effect for clinical use.1

A fortuitous side benefit of fluores-
cein angiography was noted even before 
injection of fluorescein dye: certain fun-
dus structures demonstrated natural 
fluorescence through the filters with-
out the need for an external dye (Fig-
ure 1). This autofluorescence is due to 
natural molecules, called fluorophores, 
within certain tissues. While fluores-
cein (and a related dye, indocyanine 
green) are exogenous (“outside of the 
body”) markers, fluorophores are endog-
enous (“inside the body”) markers that 
may represent normal physiology or pathology 
within the fundus tissue. 

Macular degeneration
An important fluorophore in the retina is N-ret-
inylidene-N-retinyl-ethanolamine (A2E), which is 
present in lipofuscin. Lipofuscin accumulation, in 
the form of retinal drusen, is a predominant sign 
of macular degeneration and several other reti-
nal diseases.2 

While normal retinal pigment epithelial (RPE) 
cells contain a moderate amount of lipofuscin 
(appearing uniform grey on an autofluorescence 
image), a metabolically-stressed RPE cell may pro-
duce much larger amounts of lipofuscin in the form 
of drusen. This drusen appears hyper-fluorescent 
(bright white) on an autofluorescence image. When 
an RPE cell reaches a point of atrophy and death, 
the result is no lipofuscin present, and the RPE 
atrophy area will appear hypo-fluorescent (dark 
black) on an autofluorescence image (Figure 2). 

Autofluorescence is therefore especially valu-
able in diagnosing and managing both non-exu-
dative macular degeneration consisting primarily 
of macular drusen, as well as the atrophic form 
of macular degeneration consisting of RPE atro-
phy regions.

RPE
While macular degeneration is a key eye disease 
that can be visualized with fundus autofluores-

cence, several other fundus pathologies 
may present with distinctive character-
istics seen only with this imaging mode. 
Some examples include hereditary ret-
inal diseases such as retinitis pigmen-
tosa and Stargardt disease, toxic reti-
nopathies from systemic medications 
such as hydroxychloroquine (Plaque-
nil, Sanofi Aventis) and pentosan poly-
sulfate sodium (Elmiron, Janssen Phar-
maceuticals, Inc.; Figure 3), and optic 
disc drusen (Figure 4). 

Aside from optic disc drusen (which 
usually hyperfluoresces due to the hya-
line-like calcifications that comprise the 

drusen bodies), almost all autofluorescence pathol-
ogy in the retina focuses on changes in the RPE. 
An interesting similarity between fundus autoflu-
orescence and the green (“red free”) filter used in 

fundus photography is that both imaging types do 
not penetrate deeper than the RPE. 

For example, a choroidal nevus would be invis-
ible in the photo using either imaging type. This 
phenomenon with either of these methods requires 
a normal, intact RPE. The RPE masks deeper struc-
tures due to the wavelength absorption of its intra-
cellular contents. Compromise or loss of the RPE 
may therefore reveal deeper choroidal tissue, using 
either imaging method.

TAKE-HOME MESSAGE ODs have several 
technologies available to assist in the diagnosis and 
management of patients’ ocular and visual conditions 
during the current novel coronavirus pandemic. One of 
these technologies is fundus autofluorescence (FAF). 
This article demonstrates the utility of using FAF 
technology to identify numerous fundus conditions and 
speculates on FAF use as a potential future tool for 
identifying SARS-CoV-2 infection in the eye.

LORNE 
YUDCOVITCH, OD, 
MS, FAAO
is professor at Pacific 
University College of 
Optometry

Imaging helps to identify retinal disease
Continued from page 1

Figure 2.  Left: Large macular druse identified as hyperfluorescent (bright white) spot with fundus autofluorescence (FAF). Also 
note the hypofluorescent (dark black) lack of retinal pigment epithelium around the optic disc, typical of peripapillary atrophy, with thin 
hyperfluorescent border. Right: Standard color image of the same eye.

Figure 3.  Pentosan polysulfate sodium maculopathy, identified using fundus autofluorescence (lower images). Note the mixed hyper- 
and hypo-fluorescence pattern typical of this toxicity.

2

Figure 1.  Fundus autofluorescence (FAF) of a normal human retina. 
Note the darker optic nerve and blood vessels, which do not contain 
fluorophores. Also note the darker macula due to the macula lutea 
pigment obscuring the underlying retinal pigment epithelium (RPE).

1
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White-dot syndromes
An evolving use for fundus autofluorescence is in 
the diagnosis of subclinical (also termed “occult”) 
retinal conditions—that is, conditions that are not 
noted by readily-identified signs or symptoms. A 
category of occult retinal conditions that may pres-
ent in the exam chair are termed the “white-dot” 
syndromes. 

The white-dot syndromes are a group of multifo-
cal chorioretinitis diseases that may present with 
white dots on the fundus as a key feature. The cause 
is often considered idiopathic, although a virus trig-
ger is thought to be implicated. 

Examples of white-dot syndrome diseases include 
acute posterior multifocal placoid pigment epithe-
liopathy (APMPPE), serpiginous choroiditis (Fig-
ure 5), birdshot retinopathy, multiple evanescent 
white-dot syndrome (MEWDS), presumed ocular 
histoplasmosis syndrome (POHS, Figure 6), mul-
tifocal choroiditis and panuveitis (MCP), punctate 
inner choroidopathy (PIC), and diffuse subretinal 
fibrosis (DSF).

Many white-dot syndrome diseases can mani-
fest in young, otherwise heathy adults. While a 
common demographic for some conditions (such as 

MEWDS) is a young adult Caucasian myopic female, 
these syndromes can cross age, sex, and ethnici-
ties (Figure 7). 

Recent flu-like symptoms (fever, malaise, head-
aches) may be associated with certain white-dot 
syndromes and should be asked about in the patient 
history. This flu connection implicates a viral trig-
ger to the chorioretinal signs and accompanying 
visual symptoms.3

While the primary virus suspected in some of the 
white-dot syndromes and other occult retinal condi-
tions is of the herpes simplex or varicella zoster cat-
egories, other more exotic viruses have been shown 
to manifest chorioretinal pathologies that present 
with distinct autofluorescence patterns. Examples 
in the literature include human papilloma virus, 
cytomegalovirus, West Nile virus, Zika virus, and 
Ebola virus.4-6 

Could the novel coronavirus (SARS-CoV-2) respon-
sible for COVID-19 also be identified through reti-
nal autofluorescence imaging?

COVID-19 and FAF
Currently conjunctivitis is known as a potential ocu-

See Fundus autofluorescence on page 22

Figure 4.  Optic disc drusen. Notice the hyperfluorescent (bright white) areas in the optic nerve, 
due to the fluorescence of calcified hyaline-like crystals within the optic disc.

Figure 5.  Serpiginous choroiditis. Top: Standard color images. Bottom: Autofluorescence images.

Figure 6.  Presumed ocular histoplasmosis syndrome. Note the hyperfluorescent scattered focal 
lesions temporal to the macula, as well as the hypofluorescent peripapillary atrophy.

Figure 7.  Lower images: Multiple evanescent white-dot syndrome in a 38-year-old Caucasian 
male with a history of recent flu. Note the numerous hyperfluorescent spots scattered throughout the 
posterior pole. Upper images: Normal retina and autofluoresence of the same eye one month prior.
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While white-dot-
syndromes are 
often considered 
idiopathic, there 
is thought that a 
viral trigger may 
be a cause
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described cotton wool spots, microhemorrhage, and 
hyperreflective lesions in the inner nuclear layer 
and ganglion cell layer of patients with COVID-
19, identified using optical coherence tomogra-
phy (OCT).9 

These findings attest to the microvascular and 
neural disease processes that the virus has been 
shown to cause systemically. However, at the time 
of writing of this article, no distinctive chorioret-
inal autofluorescence patterns due to the novel 
coronavirus have been discovered.

The lack of any distinctive retinal autofluores-
cence biomarkers for SARS-CoV-2 infection does 
not mean that none exist. We are still early on, 
in the both the spread and clinical examination 
and testing of this virus on infected patients, and 
there is likely a limited amount of data gathered 
at this time. 

Another strong reason for the limitation of new 
findings is the significant social distancing and 
protective measures both healthcare practitioners 
and society in general have implemented to pre-
vent person-to-person viral transmission.10 

It is also possible that retinal changes may occur 
during an asymptomatic phase in the course of 
the disease when the patient does not typically 
present for an eye examination. 

Finally, not every eyecare practitioner currently 
utilizes retinal autofluorescence as part of their 
routine, or even medical-based, eye examinations.

Perhaps optometrists and ophthalmologists can 
serve an important role in screening for novel coro-
navirus infection through retinal autofluorescence 
imaging in the future, should distinct identifiable 
patterns emerge over time. 

As more and more clinical data becomes avail-

able, eyecare practitioners may play a larger role 
on both diagnosis and management of this virus. 
Retinal autofluorescence could be a technology 
that assists to this end, and incorporating this as 
part of regular testing regimen may potentially 
yield useful information. 

As eyecare professionals concerned about 
the visual, ocular, and overall well-being of our 
patients, optometrists should stay curious and vig-
ilant to discover new biomarkers using the best 
technologies available.
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Retinal vascular and 
neuroretinal findings 
potentially related to 

SARS-CoV-19 infection 
have been identified 

using optical 
coherence tomography 

CLINICAL 
PEARL 

Figure 6. OD (top) epimacular membrane and absence of macular edema; OS (bottom) cystic 
intraretinal spaces. 

Figure 7. OS extensive vitreoretinal traction nasally resulting in tractional foveal schisis. The 
degree of traction changes depending on the scan location; only 2 examples depicted here.  

Figure 8. Scan samples of pre- and post-op show significant improvement of the previously 
noted findings. 

lar finding from SARS-CoV-2 infection; however, 
the prevalence of this finding in comparison to 
other systemic signs and symptoms is quite low.7 

Animal studies have shown retinal disease from 
coronaviruses,8 and a study published in May 2020 

 Additional figures continued from page 18
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1  Fluorescence is the phenomenon by which there 
is emission of a ______________ wavelength of 
light or radiation from a substance as a result 
of a ______________ wavelength light or radiation 
striking that substance

a. Shorter; longer 
b. Longer; shorter
c. Shorter; shorter
d. Longer; longer

2  What specific structure in the eye is fundus 
autofluorescence primarily evaluating?

a. Retinal vasculature 
b. Retinal pigment epithelium
c. Macula lutea pigment
d. Ora serrata

3  Excess retinal drusen is often seen as 
____________________ on autofluorescence.

a. Hypofluorescent
b. Hyperfluorescent
c. Normal fluorescence
d. Invisible

4  When retinal pigment epithelial total atrophy and 
death occurs, the autofluorescence pattern is:

a. Hypofluorescent
b. Hyperfluorescent
c. Normal fluorescence
d. Invisible

5  Which of the following optic nerve conditions may 
present as a hyperfluorescent optic disc when 
using fundus autofluorescence? 

a. Normal optic nerve
b. Optic disc edema
c. Glaucomatous cup
d. Optic disc drusen

6  Which of the following is NOT a white-dot 
syndrome condition?

a. Retinitis pigmentosa
b. Acute posterior multifocal placoid pigment epitheliopathy
c. Serpiginous choroiditis
d. Multiple evanescent white-dot syndrome

7  While white-dot syndromes are thought to be 
idiopathic in nature, there is thought that a 
_____________ trigger may cause some of them to 
occur.

a. Bacteria
b. Virus
c. Fungus
d. Mold

8  Retinal autofluorescence has been shown to 
identify infections caused by the human papilloma 
virus, cytomegalovirus, West Nile virus, Zika virus, 
and Ebola virus.

a. True
b. False

9  At the time of writing of this article, no distinctive 
chorioretinal autofluorescence patterns due to the 
novel coronavirus have been discovered.

a. True
b. False

10 Limitations/barriers to finding retinal biomarkers 
for SARS-CoV-2 include each of the following 
EXCEPT:

a. Limited amount of data gathered at this time during the 
pandemic

b. Social distancing and protective measures by both 
doctors and patients

c. Obvious retinal findings that correspond with the SARS-
CoV-2 infection

d. Lack of appropriate technology in the office to evaluate 
for retinal changes

QUIZ ANSWER KEY:
 1: B,  2: B,  3: B,  4: A,  5: D,  6: A,  7: B,  8: A,  9: A,  10: C
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mitted between persons who are within about 1.8 
m from each other. Optometrists are far closer than 
1.8 m while performing slit lamp and 
indirect biomicroscopy. 

Examining the data
Tear film exposure raises additional 
concerns. One study in 2003 reported 
the SARS coronavirus was detected 
in tears.2 Tear samples were obtained 
from 36 patients initially suspected to 
have SARS. Of those tested, 8 patients 
were considered probable SARS and 
confirmed by serology to have SARS, 
while 28 were SARS suspects based 
on symptoms and/or history of known 
exposure. Of the 8 probable SARS 
patients, tear samples from 3 patients 
(37.5 percent) yielded positive polymerase chain 
reaction (PCR) results. 

Note that none of the SARS suspect patients had 
a positive PCR result.

I am not sure 37.5 percent would be compel-
ling today. I found it hilarious that the authors 
noted, “Gloves were changed when collecting spec-
imens in between patients to minimize risk of 
contamination.”2 

I remember when all I had to do was change 
gloves. Excuse me while I wash my hands for 20 
seconds, careful to tilt them down, dry them with 
paper towel, which I hold in my hand while I touch 
the door handle, then throw it away and put on 

my mask. I bleach the chair, slit lamp table and 
headrest, the counters, the stand, the doorknobs, 

light switches, and anything a human 
touched during the interaction, and then 
bleach the green flag outside the room 
door which I gleefully position to say, 
“Look, everyone, this room is clean.” 

But I digress. 
A recent study of 17 COVID-19 patients 

found no evidence of the virus in tear 
samples tested using  reverse-transcrip-
tion polymerase chain reaction (RT-PCR) 
assay for the detection of SARS-CoV-2.3

A second study investigated the tear 
secretions of 30 confirmed coronavirus 
pneumonia patients. Tear and conjunc-
tival secretions were collected twice 
during a 2- to 3-day period with dis-

posable sampling swabs for reverse transcriptase 
PCR (RT-PCR). Only one patient’s tears tested pos-
itive for SARS-CoV-2. He suffered conjunctivitis 
when the samples were taken, leading the authors 
to conclude that SARS-CoV-2 may be detected in 
the tears and conjunctival secretions in COVID-19 
pneumonia patients with conjunctivitis.4

A third study of 43 patients with severe, con-
firmed cases of COVID-19 utilized RT-PCR to iden-
tify virus in the tear and conjunctiva. One patient 
has conjunctivitis. Three (7 percent) tear sam-
ples were positive for SARS-CoV-2, including the 
patient with conjunctivitis. All patients with posi-
tive tear RT-PCR results had positive nasopharyn-

geal RT-PCR results.5

In another study, tear samples were taken from 
27 pediatric patients who tested positive using 
nasopharyngeal swabs for COVID-19 upon admis-
sion. Mild viral conjunctivitis was observed in 4 
patients (15 percent). Conjunctival swab RT-PCR 
testing was positive in 3 patients (11 percent), 1 
with symptomatic conjunctivitis, and 2 asymp-
tomatic for conjunctivitis.6 

Based on these studies, the transmission of 
SARS-CoV-2 is low, but caution should be taken 
in COVID-19 patients presenting with conjunctivi-
tis. I am confident no optometrists needed to read 
this to know that they should not perform tonom-
etry on a COVID-19 patient with conjunctivitis. 

Measuring IOP
Options for IOP measurement include Goldmann 
tonometry, Tonopen, noncontact tonometry (NCT), 
iCare, and transpalpebral tonometry. 

While Goldmann is certainly the standard for 
IOP measurement, the required proximity and the 

TAKE-HOME MESSAGE Optometrists are 
concerned about potential transmission of SARS-CoV-2 
via aerosolized tear droplets while peforming Goldmann 
tononometry at close proximity. Studies examining 
tear droplets are explored, and alternative methods to 
Goldmann tonometry to measure intraocular pressure 
are discussed. The author has reduced her usage of 
Goldmann tonometry during the pandemic. 

TRACY 
SCHROEDER 
SWARTZ, OD, MS, 
FAAO, DIPL ABO,
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optometric practice 
in Madison, AL

“ The required 
proximity 
and the reuse 
of tonometer 
tips makes 
ODs nervous 
with COVID-19 
exposures

The challenge of measuring IOP in the COVID era
Continued from page 1

Image courtesy of deqflower @Adobe Stock



| PRACTICAL CHAIRSIDE ADVICE

25Glaucoma

reuse of the tonometer tips make optometrists ner-
vous with COVID-19 exposures. Suggestions to 
reduce transmission risk include limiting IOP mea-
surement to required cases such as recent post-
operative patients, glaucoma patients, those tak-
ing topical steroids, or new patients where a base-
line IOP is lacking. 

Multiuse tonometry devices should be cleaned 
per published guidelines prior to March 2020.7 
Alternatively, disposable tips may be used, or Gold-
mann tonometry may be replaced with an alter-
native method.8 

In a June 2020 publication, Shabto et al made 
several recommendations for hygiene and disin-
fection in glaucoma patients.9

Tonopen
Tonopen applanation tonometry is based upon the 
Mackay Marg principle. The device requires anes-
thetic drops but does use disposable tip covers. 
This is advantageous when the OD would rather be 
an arm’s length away from the patient’s eye when 
performing IOP measurement compared to the 8 
inches with Goldmann. It also allows for measure-
ment away from the office should this required.

Inter-instrument agreement and validity have 
been reportedly high, and its measurements cor-
relate well with Goldmann tonometry.10 Lower IOP 
values in patients with IOP greater than 20 mm 
Hg on Goldmann have been reported.11

Noncontact tonometry
The use of noncontact tonometry (NCT) has been 
questioned given the risk of spreading viral infec-
tion via tear dispersion. Given previous discussion 
about risk of transmission in tear film, this may 
not be a concern. NCT uses a brief burst of pres-
surized air to applanate the cornea and measure 
IOP. Photographic analysis during performance 
of NCT found most eyes have some degree of tear 
film dehiscence and micro aerosol formation.12

A recent study evaluated aerosol measurements 
using NCT in 60 eyes of 30 subjects while wearing 
masks as well as remaining unmasked.13 Aerosol 
measurements were preformed using an 10000S+ 
air quality detector (Temtop). With repeated mea-
surements, the aerosol particle numbers cumula-
tively increased. The density of the particle number 
was higher in unmasked subjects due to breath-
ing compared to masked subjects, but the differ-
ence was not significant. 

Investigators recommended that staff wear med-
ical goggles and a mask while performing NCT. 
They further recommended that a protective baf-
fle should be placed between the technician and 
the patient. The benefits of NCT’s longer working 

distance, lack of anesthetic, and easy disinfection 
may outweigh the risks if the test is performed only 
once per eye without prior administration of tears 
by masked staff and masked patient. I think this 
is especially true for Reichert’s Ocular Response 
Analyzer’s corneal biomechanical assessment.

Icare tonometry
The Icare tonometer is based on a rebound mea-
suring principle to measure IOP. It does not require 
anesthetic drops and does not cause dispersion of 
tears. Its popularity prior to COVID-19 was patient 
response to the test, which was excellent. Its cur-
rent popularity is more likely based on the device’s 
single-use probes. I was surprised to note that even 
my local glaucoma specialist has been using Icare 
post-operatively since February 2020. 

Rebound tonometry has been found to correlate 
well with Goldmann IOP measurements and also 
found to agree with Goldmann in eyes S/P cor-
neal grafts.14 Home units are also available. Test 
administration requires arm’s length working dis-
tances and touching the patient’s eyelids. Reuse 
of the probes is discouraged.

Transpalpebral scleral tonometry
Transpalpebral scleral tonometry is available. I 
am sure patients will consider this just as good 
as gas at the dentist. 

This device is based upon determining the accel-
eration of a freely falling rod as it rebounds against 
the tarsal plate of the eyelid through the sclera. 

While initially recommended for corneal dis-
ease such as ulcers, severe keratitis, keratoconus, 
and postoperative corneal conditions,15 the Dia-
ton (DevelopAll Inc., formerly  BiCOM) tonome-
ter’s applicability has expanded now that optom-
etrists would like to avoid touching the cornea 
while 8 inches from the patients face. Corneal bio-
mechanics are less likely to influence measure-
ment with this method because there is no appla-
nation of the cornea, which may be advantageous 
following keratorefractive surgery.16 No anesthetic 
is required, and patients look down when the test 
is performed.

Some comparisons of IOP measurement between 
examiners as well as to Goldmann have found no 
significant differences,17 while other studies have 
found poor agreement with Goldmann applana-
tion tonometry and researchers voiced concern for 
its use in routine clinical practice.18,19 

In the current climate where ODs want to pro-
vide care in the safest manner possible, evaluat-
ing IOP with a wider range of error while reduc-
ing infection risk may be more acceptable. There 
is a learning curve, but users have reported the 
online training is good. The test is performed at 
arm’s length while holding the lid.

Conclusion
I personally have increased my use of Tonopen 
and reduced my performance of Goldmann tonom-
etry. I appreciate hand-held units, especially for 
my planned parade of in-car IOP checks should a 
second lockdown occur.
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By Benjamin P. Casella, OD, FAAO

G
laucoma is a chronic disease. It is a 
life sentence. With advances 
in glaucoma care such as 
minimally invasive glau-

coma surgeries (MIGS), patients are 
increasingly becoming less reliant on 
topical therapy. However, a great many 
patients with glaucoma will be reliant 
on at least one anti-glaucoma drop for 
a period of time. 

Prostaglandin analogs are commonly 
viewed as first-line medical therapies 
for glaucoma. They are known to be 
well-tolerated systemically, tend to 
work well at lowering intraocular pres-
sure (IOP), and patients tend to have 
fewer compliance problems with them because 
the drops are dosed only once a day. Of course, 
ODs know they can make patient eyes red. That 
side effect occurs by definition, as these medica-
tions are analogs of molecules naturally occur-
ring in the inflammatory cascade of immune sys-
tems. It is expected for such a molecule to cause 
a bit of inflammation.

Think about anterior uveitis patients who tend 
to have lower IOP. These patients happen to have 
inflammatory molecules flowing through the cur-
rents of their anterior chambers.

Study findings
A paper recently published in BMC Ophthalmol-
ogy described a noninvasive method of qualify-
ing and quantifying changes to the conjunctival 
structures of patients using topical anti-glaucoma 
medications: anterior segment optical coherence 
tomography (AS-OCT).1 

This cross-sectional study looked at 328 eyes in 
199 patients, with 116 females and 83 males. The 
mean age was 72.1 years, and the median num-
ber of anti-glaucoma drops used was 0.79 (with a 

range of 0 to 4). The mean duration of therapy was 
7.5 months. Patients with a history of ocular sur-

gery or ocular trauma were excluded, as 
were patients using any drops besides 
those for glaucoma and patients with 
dry eye disease. 

The arm of the study with no glau-
coma and no glaucoma therapy was 
comprised of 236 eyes of 138 patients. 
Some 101 eyes of 60 patients had glau-
coma and were on anti-glaucoma drops. 
One eye of 1 patient had glaucoma but 
was on no drops. 

As for types of glaucoma in this 
study population, the most common 
was primary open-angle glaucoma (52 
eyes of 30 patients) with normal-ten-

sion glaucoma next (17 eyes of 11 patients). Some 
16 eyes of 12 patients had exfoliative glaucoma, 
and a few patients had neovascular glaucoma, 
primary angle closure glaucoma, or another sec-
ondary glaucoma. 

Study investigators obtained AS-OCT images 
of the bulbar conjunctivae of patients using a 
CASIA SS-1000 (Tomey). Through these images, 

they identified 3 specific conjunctival layers: the 
conjunctival epithelium, conjunctival stroma, and 
Tenon’s capsule. 

Results showed patients who used prostaglan-
din analogs as monotherapy, or combination drops 
containing prostaglandin analogs, tended to have 
lower preservation rates in their bulbar conjunc-
tiva, specifically at the border between the con-
junctival stroma and Tenon’s capsule and the bor-
der between Tenon’s capsule and sclera. 

Prostaglandin analogs are known to induce con-
junctival inflammation even in the short dura-
tions of use.2 

Of note, the use of α2-receptor agonist (such as 
brimonidine) was associated with higher preser-
vation rates of these aforementioned conjunctival 

borders. The authors note that a reduced number 
of inflammatory cells present in the conjunctivae 
of patients using α2-receptor agonists as opposed 
to beta blockers or prostaglandin analogs may be 
the cause for this finding.3 

They also note the preservative in brimonidine 
may also play a role. Several study limitations 
are outlined. It is unknown whether these find-
ings would play a role in the success or failure 
of anterior segment surgical procedures, such as 
trabeculectomies. 

They also note that, due to the cross-sectional 
design of this study, it is unknown whether or 
not these findings are reversible. Longitudinal 
studies with large cohorts are needed to deter-
mine these details. 

Of course, there is also the point that SD-OCT 
studies are not histological samples, although it 
is desirable that they are noninvasive. They are 
not photographs of various tissues of the eye. 
They are, rather, differences in optical reflectivity.

Deductions
Did reading and digesting this study change how 
I treat my glaucoma patients? No. The majority of 
my glaucoma patients are currently on prostaglan-
din analog monotherapy, and I still consider, for 
practical purposes, a prostaglandin analog dosed 
once a day and a combination drop dosed twice 
a day as maximum medical therapy. 

However, I will say that this is an intriguing 
study with potential implications. 

Is it possible that certain anterior segment 
surgeries fail due to some of these conjunctival 
findings? Again, longitudinal studies with large 
cohorts are needed to confirm or deny this notion. 
However, AS-OCT studies before surgical proce-
dures may play a role in determining who is a 
better candidate for each procedure. 

Much of this is conceptual in nature, yet it is of 
benefit to conceptualize more uses for such a quick 
and noninvasive diagnostic test as AS-OCT. There 
is likely much use of optical coherence tomogra-
phy science that we have yet to elicit.
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By Thomas E. Sullivan, MD

W
hen considering the 
importance of medica-
tion adherence, former 
U.S. Surgeon General C. 

Everett Koop said it best: “Drugs don’t 
work in patients who don’t take them.” 
That was 35 years ago, and the issue 
remains a major area of concern for cli-
nicians today.

One-fourth of new RXs are never 
filled—and even when filled, up to 50 
percent of patients with chronic condi-
tions fail to take their medications as pre-
scribed. These statistics reflect the situation before 
COVID-19 led to social distancing and stay-at-home 
orders that may be making the situation worse.

Medication nonadherence can lead to serious 
health consequences and higher medical costs. Each 
year, medication nonadherence results in approxi-
mately 125,000 deaths and up to 25 percent of hos-
pitalizations, which is estimated to cost the Amer-
ican health care system nearly $300 billion.

As the number of coronavirus cases continues 
to grow across the U.S., medication adherence has 
never been more critical, especially for elderly 
patients and those with chronic conditions who 
are the most susceptible to complications, includ-
ing death, from COVID-19, according to the Cen-
ters for Disease Control and Prevention (CDC). To 
protect the most vulnerable patients, physicians 
and pharmacists must work together to identify 
the underlying reasons patients aren’t taking their 
medications as prescribed and to provide solutions 
that improve adherence.

There are 3 primary reasons why patients don’t 
fill new RXs or take their medications as directed: 
high cost, lack of symptoms, and forgetfulness.

Financial concerns
A major contributor to medication nonadherence is 
high out-of-pocket costs for prescription drugs, as 
shown by the results of a recent consumer survey. 
In the survey, 48 percent of respondents reported 
not filling a prescription within the last few years 
because of cost. The survey also found that even 
a $10 rise in copay increases the likelihood of pre-
scription abandonment by as much as 19 percent.

Results of a study published in Annals of Internal 
Medicine also found a direct correlation between the 
amount of a patient’s copay and the likelihood of 
prescription abandonment. Patients with $50 copays 
were nearly four times more likely to abandon a pre-
scription at a pharmacy than patients paying $10.

Today, millions of Americans have lost their jobs, 
their health insurance and the incomes they used to 
pay for out-of-pocket health care costs. One in seven 
report they would avoid seeking care for potential 

COVID-19 symptoms because of cost con-
cerns, according to a recent Gallup-West 
Health poll. Unless patients find some 
financial relief, medication nonadher-
ence rates surely will rise.

Lack of symptoms and 
misunderstanding of disease
Patients often do not understand why 
they need certain medications. It’s not 
uncommon for a person to say they don’t 
feel their blood pressure is high or that 
they don’t have any symptoms from high 
cholesterol. If they don’t feel sick, peo-

ple may stop taking their medications, which can 
have serious consequences over time. This situation 
often leads to unnecessary visits to the emergency 
department and, occasionally, hospital admissions 
that could have been avoided.

During the current health crisis, we have all been 
encouraged to stay at home, limit trips to the gro-
cery store and pharmacy and postpone nonessen-
tial medical care. This means patients may have 
less interaction with physicians and pharmacists 
who can educate them about prescribed therapies. 
Now is the time for care team members to adopt 
proactive measures to make sure patients under-
stand what their medications are for, how to take 
them and why doing so as prescribed is important.

Delaying or forgetting to pick up 
prescriptions
Even in our former everyday lives, it was easy 
enough to put off a trip to the pharmacy for a pre-
scription. Now, as many of us remain sheltered at 
home, it’s a challenge to recall what day it is, much 
less remember to pick up a prescription.

Using reminder tools that notify patients when 
medications are prescribed and when they are ready 
for pickup, pharmacists and physicians can help 
reduce prescription abandonment. Many indepen-
dent pharmacies and national chains are offering 
free delivery services for prescriptions, which is 
particularly beneficial for patients who feel leav-
ing home could compromise their health. Addition-
ally, health plans have eased restrictions on filling 
prescriptions in larger quantities, reducing trips to 
the pharmacy.

Improving medication adherence with 
technology
Care team members can improve medication adher-
ence and health outcomes by leveraging technolo-
gies that provide price transparency, offer access to 
educational materials and send reminders directly 
to patients’ mobile devices. Technology also can 
facilitate secure communication between prescrib-
ers and pharmacists.

For example, when prescribers see patient-spe-
cific drug pricing details at the point of encounter 
within prescribing workflows, it empowers them to 
discuss formulary options and out-of-pocket costs 
with patients and potentially review financial assis-
tance options if cost is a barrier. Real-time price 
transparency tools let patients know exactly how 
much their medication will cost before going to 
the pharmacy. These tools eliminate the “sticker 
shock” experienced when the pharmacist accesses 
the patient’s health plan benefits to discover the 
medication is unaffordable for the patient.

Care providers also can reduce financial barri-
ers with new technology that gives patients direct 
access to copay assistance options. Emerging solu-
tions may link patients to educational content about 
prescribed medications, giving them a better under-
standing of the prescribed therapy.

Better communication between 
pharmacists and doctors
Physicians and pharmacists can further drive adher-
ence by sending automatic reminders to patients’ 
smartphones, for example, to notify them when a 
prescription is sent to the pharmacy or when a pre-
scription is ready. Such tools may allow patients to 
set reminder notices to pick up their medication. 
By committing to a specific time, patients are more 
likely to pick up their prescriptions and more likely 
to take them.

Sometimes, RXs are not filled in a timely manner 
because the pharmacist needs additional clarifica-
tion from the physician or the payer. A pharmacist 
call the physician and leave a message, which starts 
a time-delaying game of phone tag. To increase effi-
ciency, improve coordination and ultimately fill pre-
scriptions more quickly, a patient’s care team can 
communicate directly using secure texting, email 
or videoconferencing technology.

COVID-19 has affected every aspect of our lives 
and created tremendous financial and emotional 
strain for many of the most vulnerable patients. 
Health care professionals must help patients over-
come any hurdles standing in the way of medica-
tion adherence, including financial and safety con-
cerns. With the right communication and educa-
tional tools, providers can help ensure patients take 
the medicines they need, especially those man-
aging chronic conditions or at the highest risk of 
complications.

Improve medication adherence with technology
Technology can facilitate secure communication between physician and patient
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By James Hill, III, OD, FAAO

A 
Chiari malformation (CM), named after 
Austrian pathologist Hans Chiari in 1891, 
is a structural defect in the inferior area of 
the brain (both the cerebellum and brain 

stem). These malformations have also been refer-
enced as a congenital tonsillar herniation, tonsillar 

ectopia, or tonsillar descent. 
Due to human anatomy and 
much of the visual system 
being occupied in this area 
of the brain, these malforma-
tions can present with many 
ocular manifestations. This 
article will review CMs and 
related disorders and discuss 
the ocular symptoms, diag-
nosis, and treatment options 
for these disorders. 

A CM occurs when a por-
tion of the cerebellum (part 
of the brain responsible for 
controlling balance), most 
predominantly the cerebel-

lar tonsils, is situated under the funnel-shaped 
opening of the skull (the foramen magnum) to the 
spinal cord.1 It is more prevalent in females and 
occurs mostly during fetal development. Those 
who develop CM later in life do so because of a 
lesion in the brain, causing excessive drainage 
of cerebrospinal fluid (CSF), as a result of injury, 
toxic substances, or infection.2

Types of CM
CM is categorized as Types I to IV. These types 
are assigned based on the anatomy of the brain 
tissue pushed into the spinal cord and whether 
developmental abnormalities of the brain or spine 
exist. It is important to understand that the num-
bering of the types of CM is not due to severity 
but rather represents distinct anatomical anom-
alies of the brain. Types III and IV are rare and 
not reviewed in this article. Another related dis-
ease that will be addressed along with the ocular 
manifestations is syringomyelia.3

A type I CM (CM I) is characterized by the cere-

bellar tonsillar descent into the foramen magnum 
with resulting impairment of CSF and/or brain-
stem composition (Figure 1). It most commonly 
occurs in children (40 percent under age 5 years, 
25 percent age 5 to 10 years, and 30 percent age 
10 to 15 years).4 The most common symptom is 
pain, usually occipital or upper cervical headache 
exacerbated by Valsalva (straining, coughing, and 
sneezing). Other symptoms vary greatly and may 
include motor and sensory changes in the extrem-
ities, clumsiness, and dysphasia (Table 1). Also, 
syringomyelia may coexist in many patients and 
be associated with progressive scoliosis. 

Diagnosis is made with magnetic resonance 
imaging (MRI) and is the gold standard diagnos-
tic tool. Descent of the cerebellar tonsils through 
the foramen magnum up to 6 mm is normal in 
children 0 to 10 years old. In CM I, the tonsils are 
generally pointed rather than rounded. This type 
of CM is defined radiographically as a simple dis-
placement of the cerebellar tonsils 5 mm or greater 
below the foramen magnum.5 

Type II CM (CM II), sometimes referred to as 
an Arnold-Chiari malformation, is typically more 
severe than Type I, and generally the onset of 
symptoms occurs at a younger age. The hernia-
tion of the vermis, medulla, and fourth ventricle 
of the cerebellum extends into the spinal cord. 
Nearly 100 percent of these patients also have 
myelomeningocele (spina bifida). Myelomeningo-
cele is an anomaly where a portion of the spinal 
cord is exposed through the child’s back, forming 
a sac filled with cerebrospinal fluid (CSF), menin-
ges, and spinal cord nerves. This can be associ-
ated with paralysis and possible lack of bladder 
and bowel control. These patients almost always 
require surgical intervention during infancy or 
early childhood.6 

The symptoms of CM II are similar to CM I, along 

with additional findings such as hydrocephalus. 
Hydrocephalus is a condition in which excessive 
CSF accumulates in the brain ventricles, which 
leads to pressure on the tissues of the brain. This 

can lead to an enlarged head (macrocephaly), vom-
iting, seizures, and developmental delays.

Syringomyelia occurs when a cavity, or a syr-
inx, is formed inside of the spinal cord. The syr-
inx is caused by a buildup of fluid or cyst and is a 
chronic condition that can expand over time. It is 
often associated with CM but can also be caused 
by spinal trauma, a tumor, or other causes. The 
symptoms associated with this diagnosis depend on 
the size and specific location, and include numb-
ness, tingling, loss of muscle mass, muscle weak-
ness, decreased sensation to hot and cold, abnor-
mal curvature of the spine (scoliosis), chronic pain, 
and spasms and tightening of the muscles in the 
legs (spasticity). 

Three important components make a diagnosis 
of CM versus syringomyelia. First is a complete 
patient history and list of symptoms; second is the 
clinical exam and signs consistent with syringo-
myelia; and finally an MRI scan of the brain and 
spine (Table 2). Having both sets of neuroimag-
ing helps to determine the cause of the syrinx.7

Imaging
Neuroimaging techniques that are beneficial 
include MRI, cine MRI, plain X-rays, and com-

Review Chiari-related diseases 
and associated ocular symptoms
There is a role for optometrists in diagnosis and treatment of these conditions

TAKE-HOME MESSAGE Chiari malformations 
(CMs) can cause a variety of ocular symptoms, which 
optometrists should be aware of in order to provide 
correct diagnosis and timely referral to a neurologist.

There are three 
important 
components in 
making a diagnosis 
of CM versus 
syringomyelia
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Neurologic symptoms Ocular symptoms

Headache Occipital headaches

Neck pain Diplopia

Choking Photophobia

Ringing in ears Blurred vision

Dizziness Nystagmus

Imbalance Pain behind the eyes

Weakness in limbs Strabismus

 TABLE 1  Chiari malformation signs and symptoms
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puted tomography (CT) scans. MRI uses 
a magnetic field and radio waves to pro-
duce cross-sectional images of tissues in 
the body. The best visualization of the MRI 
and cine MRI is a sagittal cross-sectional 
cut (Figure 1). A cine MRI is like a tradi-
tional MRI, but it can be used in real time 
to measure and assess CSF flow abnormal-
ities. A plain X-ray can point to malforma-
tions in the skull and defects in the cervi-
cal vertebrae, and a CT scan may also be 
useful in clarifying congenital bony abnor-
malities at the skull base. 

Treatment
The current treatment options for CM 
depend on the severity of the symptoms 
experienced. Other factors include disease 
progression, impact of symptoms on over-
all quality of life, an individual’s age, and 
general health. 

For mild symptoms such as pain and 
headache, in many cases medication 
and lifestyle alterations such as avoiding 
weightlifting may be initiated. 

For more severe CM symptoms, neuro-
surgery may be the only answer. Most com-
monly, the procedure performed is a pos-
terior fossa decompression. This surgery 
is usually performed in older children and 
adults to create more space for the cerebel-
lum and reduce pressure on the spinal col-
umn. Another procedure commonly used is 
a spinal laminectomy to remove part of the 

bony roof of the spinal canal, increasing its 
size and reducing pressure on the spinal 
column. CM patients with hydrocephalus 
are most commonly treated with implan-
tation of a tube (shunt) to drain excessive 
CSF away from the skull and brain.8,9 Fig-
ures 2 and 3 show a CM before and after 
a neurosurgery procedure, respectively. 

Ocular manifestations
Due to the anatomical structures of the 
brain and location of occipital lobes (which 
contain the visual cortex), CMs will many 
times have other ocular manifestations. As 
previously mentioned, pain and occipital 
headaches are the most common symptoms 
associated with CM. CM I research indi-
cates that visual symptoms are present in 
up to 80 percent of patients.10 

These ocular symptoms include retro-or-
bital pain, blurred vision, photophobia, dip-
lopia, nystagmus, and strabismus. Nystag-
mus is the most common eye movement 
deficit in CM patients due to the location of 
the ocular motor vermis (located in the cer-
ebellum), which is responsible for the accu-
racy of rapid saccadic eye movements.11,12 

In CM II with hydrocephalus and 
increased CSF, there is also a risk of 
increased intracranial pressure, which 
can lead to papilledema. Thus, a thorough 
patient case history, comprehensive dilated 
eye exam, and special testing such as ocu-
lar coherence tomography (OCT) and visual 
field are very important for any patient sus-
pected of having a CM. 

Conclusions
CMs and associated diseases have a large 
range of symptoms, many of which are ocu-
lar in nature. Thus, it is vital for the pri-
mary eyecare provider to understand that 
a patient complaining of these symptoms 
may be at risk of having some form of CM, 
especially in younger patients. 

A CM diagnosis is serious and can be life 
threatening. If CM is suspected, a timely 

CMs and 
associated 
diseases have a 
large range of 
symptoms, many 
of which are 
ocular in nature

See Chiari diseases on page 30

Figure 1.   
Sagittal MRI image of the brain showing tonsillar herniation.

Figure 2.   
Tonsilar herniation of the Cerebellum seen preoperatively on sagittal MRI scan.

Figure 3.   
Sagittal MRI image of a postoperative neurosurgery with shunt placement.
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referral to a neurologist is important. A compre-
hensive case history, neurological clinical exam, 
and neuroimaging are the gold standard needed 
to confirm a diagnosis of CM and related diseases. 

Once a definitive diagnosis is made, it is imper-
ative to have full clinical team of neurologist, neu-
rosurgeon, neuro-ophthalmologist and optometrist 
to address all the patient’s needs. Optometrists 
have the skill set to diagnose, treat, and manage 
ocular manifestations associated with CMs now 
and into the future.
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1. Patient’s history of specific characteristic 
symptoms

2. Examination that shows signs consistent 
with CM 

3. Head and spine MRI demonstrating 
characteristic anatomy of CM 

 TABLE 2  3 components for appropriate 
diagnosis and treatment of CM 
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By Benjamin P. Casella, OD, FAAO

A
69-year-old female called me 
on a Friday evening complain-
ing of binocular horizontal dip-
lopia of 5 hours’ duration. She 

called my cell phone (I was out of town), 
and due to her history of having had 
a stroke several years prior, I advised 
her daughter (who was driving her) to 
call her primary-care physician on the 
way to the nearest emergency room. 

I stayed in close contact with her as 
she was kept for the next 2 days in the 
hospital as an etiology for her diplopia 
was sought. She received several rounds 
of blood work, including blood glucose levels, as 
well as several neurological scans to include a 
whole-brain magnetic resonance imaging (MRI) 
and computed tomography (CT) scan. She has a 
known diagnosis of systemic hypertension and 
high cholesterol. She is not a diabetic. She has a 
history of mild cataracts and mild dry eye disease. 

After all of this diagnostic testing, as well as 
several heparin injections to her abdomen, she 
was discharged and referred back to me. 

Exam and findings
I examined her on the following Monday morn-
ing and discovered an isolated sixth cranial nerve 
palsy of the right side.

Uncorrected distance visual acuity was 20/30 
in each eye. Her visual field was intact for both 
eyes, and pupil testing was unremarkable. There 
was no proptosis, and fundus examination showed 

distinct and perfused optic nerves with 
normal vasculature. Intraocular pres-
sure was in the low teens for each eye. 
The patient reported no other symp-
toms and noted stability of her diplopia. 

I gave her an amblyopia patch and 
advised her to call with changes to 
her symptoms. I followed up with the 
patient later in the week, and, at that 
time, she reported nonspecific pain 
around the affected eye. 

Diagnosis
A tentative diagnosis of Tolosa-Hunt 
Syndrome was made, and I started the 

patient on 50 mg of oral prednisone. 
Two days later, she called stating that her pain 

had subsided. She also said that her diplopia was 
better as manifested by looking at her daughter 
and noting that the two images of her face were 
closer together. 

Within 5 days of the start of oral prednisone, 
the patient noted complete resolution of her symp-
toms of diplopia, and her sixth cranial nerve was 
noted to be fully functional. I tapered her predni-
sone over the next week and, at the time I wrote 
this manuscript, was due to see her for follow-up 
in another week. 

Discussion
Tolosa-Hunt syndrome is an uncommon condition 
of inflammation at or near the cavernous sinus 
through which several cranial nerves and the 
internal carotid artery pass, and/or the superior 

orbital fissure.1 
It can be a challeng-

ing condition to diag-
nose due to its relative 
exclusivity and the 
multifactorial nature 
of its variable presen-
tations. Headaches 
and/or pain around 
the affected adnexa is 
very common. There 
are diagnostic crite-
ria for this disease 
of exclusion. Patients 
will experience an 
episode of pain, an 
episode of ipsilateral 
cranial nerve palsy 
(namely cranial nerves 
three, four, or six), and 

improvement of symptoms after initiation of sys-
temic steroid therapy.1 

Differential diagnoses include any condition 
which can mimic the signs and symptoms of Tolo-
sa-Hunt Syndrome. They include demyelinating dis-
ease, thyroid eye disease, and hemorrhaging into 
the spaces around the globe, such as the cavern-
ous sinus or orbit. Another pertinent differential 
diagnosis is primary or secondary malignancy. 
As well, myasthenia gravis is notorious for mim-
icking different cranial nerve palsies, thus cre-
ating a diagnostic quandary for the clinician; a 
patient with myasthenia gravis may come in one 
day with vertical diplopia and another day with 
horizontal diplopia. 

I have seen this uncommon condition one other 
time as a resident in a hospital setting, and, hav-
ing not had that experience, as well as the luxury 
of having a long list of pertinent negative results 
from the patient’s hospital stay, I am sure that the 
correct diagnosis would have taken much lon-
ger to manifest. As mentioned previously, it is 
expected for this condition to respond readily to 
systemic steroids, as was fortunately the case for 
this patient. I will follow up closely with her over 
the next month or so. She asked to keep the patch—
her primary-care doctor told her it would earn her 
a free cup of coffee on National Talk Like a Pirate 
Day, which it should.

The sudden onset of diplopia can be alarming 
for a patient, and it should be alarming enough 
to bring a patient in for diagnostic testing. Diag-
noses such as stroke and brain tumor are high on 
the list of differentials. I told this patient that, in 
light of other possible causes for her symptoms, I 
was glad that her condition turned out to be highly 
treatable with a good prognosis. Doctors of optom-
etry, as primary-care doctors for the human eye, 
are well positioned to pick up on difficult-to-diag-
nose condition such as Tolosa-Hunt syndrome.
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to Tolosa-Hunt diagnosis
Isolated sixth cranial nerve palsy helps drive clinical finding
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By Casey Claypool, OD

W
e all want our patients to have a 
great experience when it 
is time for cataract sur-
gery. A lot of thought, 

patient education, and counseling goes 
into the preoperative process to ensure 
that results can meet or exceed patient 
expectations. 

But undiagnosed ocular surface dis-
ease can foil the best-laid plans. Accord-
ing to the Prospective Health Assess-
ment of Cataract Patients’ Ocular Sur-
face (PHACO) study, nearly 80 percent 
of patients coming in for cataract surgery have 
signs of at least stage 2 dry eye or worse, although 
most didn’t have a dry eye diagnosis prior to the 
study.1 Several recent studies have also shown 
that meibomian gland dysfunction (MGD) is pres-
ent in 50 to 60 percent of the cataract surgery 
population.2,3 

Dry eye and MGD can affect preoperative IOL 
measurements as well as patients’ comfort, speed 

of recovery, and postoperative satisfaction. Here 
are three case studies that illustrate why ODs can’t 

afford to ignore MGD in cataract sur-
gery patients. 

Case 1
Six years ago, I saw a 55-year-old female 
patient who had undergone bilateral 
implantation of multifocal intraocular 
lenses (IOL) at our center about 1 year 
prior. A former -10.00 D myope, she was 
initially thrilled with her 20/20 OD and 
20/40 OS refractive outcome. 

However, over the course of a year, 
her distance vision had declined to 20/30 OD and 
20/50 OS. Although the patient had some symp-
toms of dry eye, she thought those were normal and 
wasn’t too bothered by them. Her chief complaint 
was fluctuating vision, especially when working 
at the computer, where she spent a lot of time. 

In examining the meibomian glands, I found 
very little atrophy (Figure 1), but the glands were 
obstructed; only three were secreting meibum. 

We treated her with LipiFlow thermal pulsation 
therapy (Johnson & Johnson Vision). After treat-
ment, her vision improved to 20/20 OD and 20/30 
OS, which was even better than it had been ini-
tially after cataract surgery. 

We continue to manage her dry eye and MGD 
with daily cyclosporine and fish oil supplements, 
and thermal pulsation therapy every 2 to 3 years. 
With this regimen, she has improved comfort and 
more stable vision, rather than the fluctuations 
she found so bothersome in the past. While this 
patient uses hot compresses occasionally at home, 
it is important to note that compresses alone will 
not clear obstructed glands—they can help only to 
extend the duration of effect after the obstructed 
meibum has been evacuated. 

The lower activator price in the last several years 
makes it easier for patients to afford repeat ther-
mal pulsation treatments for better maintenance 
of their meibomian glands. Our office also bun-
dles the price in with premium IOL surgery (when 
thermal pulsation is recommended) to give the 
patient a bigger discount and greater incentive 
to have thermal pulsation in advance. With this 
approach, we have an acceptance rate of about 60 
percent for preop LipiFlow procedures.

Case 2
An 81-year-old gentleman underwent cataract sur-
gery on his right eye in December 2019. His optom-
etrist had treated him for mild dry eye in the past, 
and at the preoperative appointment he reported 
only mild symptoms. Best-corrected acuity in the 
operative eye was 20/30 due to cataract. The patient 
wanted to reduce his dependence on glasses and 
get the latest IOL that would offer the possibility 
of good vison at all distances. 

He had a Panoptix (Alcon) trifocal IOL implanted 
in the right eye. Surgery was uneventful. By 2 
weeks postop, his distance acuity was 20/60 uncor-
rected, 20/40 with correction, and the patient was 
absolutely miserable with both his poor vision and 
the discomfort he was experiencing. 

He said the right eye felt so dry and irritated he 
could hardly open it. Objectively, the cornea looked 
good, with minimal staining, but the patient was 
highly symptomatic. We prescribed Cequa (cyc-
losporine 1%, Sun Pharmaceuticals), warm com-
presses, and frequent lubrication with preserva-
tive-free artificial tears. 

Meibography showed that he had severe meibo-
mian gland atrophy, with about 45 percent gland 
loss in the left eye and 30 percent in the right eye 
(Figure 2). To improve his satisfaction with the 
premium IOL surgery, we offered him a compli-
mentary LipiFlow treatment for the surgical eye. 

It is not unusual for it to take time for patients to 
appreciate the change after thermal pulsation ther-

When cataract outcomes 
are confounded by dry eye
Three cases illustrate the perils of failing to address ocular surface disease
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Figure 1.  Although the meibomian glands appear healthy in this patient, only 3 were secreting meibum.

Figure 2.  
This highly symptomatic patient 
had significant gland atrophy, 
especially in the right eye.
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apy. This patient, however, had an almost imme-
diate improvement in symptoms. When I saw him 
two weeks after the treatment, he looked me in 
the eyes and said, “This has been life changing!” 

He was much more comfortable and less light 
sensitive. His refraction was plano sphere, acu-
ity had improved to 20/25+, and near vision had 
improved from 20/80 to 20/40. We decided to treat 
the second eye proactively and proceed with sched-
uling surgery for the left eye, which has since been 
delayed due to the coronavirus pandemic. 

It is not clear whether this patient had under-
treated MGD before surgery or whether it dramati-
cally worsened due to the surgical insult and effect 
of topical drops. In any case, we were lucky that 
he ended up with a plano visual result and that 
the poor tear film quality didn’t affect the accu-
racy of IOL power calculations. 

Ocular surface disease can lead to variability 
in keratometry and corneal astigmatism.4 MGD, 
in particular, can produce significant changes in 
the magnitude and axis of astigmatism, leading 
to changes in surgical treatment plans after ther-
mal pulsation therapy.5 And even when the power 
is correct, the performance of multifocal IOLs suf-
fers greatly in the presence of ocular surface dis-
ease. Thermal pulsation therapy helped this patient 
achieve what he wanted from a trifocal IOL in the 
first place and turned around his impressions of 
cataract surgery in our practice.

Case 3
A chatty 73-year-old European immigrant patient 
came to see us. She had 2+ nuclear sclerotic cat-
aracts and chose to have femtosecond laser-as-
sisted cataract surgery with a monofocal IOL. How-
ever, immediately following surgery on the first 
eye, the patient claimed that surgery had “ruined 
her vision.” 

The surgery had been uneventful, and her refrac-
tive outcome was excellent with 20/20 visual acu-
ity. At night, however, the patient was experienc-
ing significant halo and glare, which she described 
as “Ferris wheels everywhere I look.” Although 
multifocal IOLs have a reputation for causing glare 
and halo, it is important to remember that these 
symptoms are also associated with ocular surface 
disease and can be disabling even in patients with 

monofocal IOLs. 
We were somewhat mystified by the sever-

ity of the symptoms in this case, however, given 
the paucity of objective signs. We tried multiple 
approaches over the course of several months, 
including a scleral lens and aggressive dry eye 
therapy. 

She had mild irregular astigmatism (Figure 3) 
and we wondered if this had been induced or wors-
ened and was somehow responsible for her symp-
toms, although her topographies had not changed. 
However, nothing resolved or even improved the 
symptoms. 

Finally, I convinced her to try thermal pulsa-
tion therapy. She was hesitant because neither hot 
compresses nor any amount of dry eye therapy had 
improved the glare. The results were tremendous. 
Her night vision symptoms were greatly reduced 
and she is now happier with her vision. This also 
clarified for her that the tear film, rather than the 
lens the surgeon had implanted, was responsible 
for her problems, overcoming her reluctance to 
have surgery on the second eye. 

Had thermal pulsation taken place preoperatively 
for this patient, she may have still had symptoms, 
but they likely would have been minimized and 
perhaps the extensive chair time and hand-hold-
ing that was necessary to make this patient happy 
could have been avoided. 

Conclusion
Management of the ocular surface can help to 
maximize surgical healing and recovery, improve 
comfort, and help patients achieve and maintain 
high quality vision after surgery. As these cases 
illustrate, it is far better to treat the ocular sur-
face and meibomian glands before surgery than 
it is to deal with problems afterward.
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Figure 3.  Although this patient has mild irregular astigmatism, night vision problems after cataract surgery were attributed to MGD 
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By Marc Bloomenstein, OD, FAAO

I 
started 2020, the ophthalmic pro-
fessions’ equivalency to a Jubi-
lee or Golden era, lamenting opto-
metric expectations. The realiza-

tion that “we are in 2020” should have 
created euphoria only rivaled—well at 
least for me—by being named most-
read author of Optometry Times® (this 
can still happen!). 

However, the year 2020 will not be 
remembered for the resemblance to per-
fect vision. Rather, it will be a reminder 
of how a pandemic can instill both fear 
and uncertainty in doctors and patients 
alike. As eyecare clinicians, we persist 
in doing our part to help patients. Current circum-
stances should not deter us from preparing for a 
post-pandemic office and, more importantly, from 
preparing patients for potential visual pitfalls.

Proaction and prevention
If you are a frequent reader of my prose, you will 
see a pattern in my thought process: proaction 
and prevention. As primary-care clinicians, ODs 
are supposed to guide patients into best practice 
by finding and treating disease early. As a patient 
advocate, you, me, and all in the practice should 
look for reasons to instill healthy ophthalmic habits. 

Every patient is a dry eye patient until proven 
otherwise; you want to fight me on that? Inflam-
mation and obstruction, the new hallmarks of dry 
eye, will not tolerate steroids and artificial tears 
for life. Patients will not change the overuse of 
digital devices. Furthermore, dry eye disease is 
not an old person disease but rather a human one.

Go read this study by Preeya Gupta, MD.1 She 
shows how early dry eye can present. 

When is the last time you wrote an Rx for an 

immunomodulating/anti-inflammatory 
dry eye twice-a-day drop? (It should 
be like 1 minute ago!) Moreover, when 
did you last talk to your patients about 
blinking more, using lid scrubs or a 
moist-heat mask (that lasts longer than 
10 minutes), and setting them up for 
a thermal pulsation or intense pulsed 
light (IPL) treatment? These should all 
be as common as prescribing contact 
lenses or discussing cataracts. 

Reconsidering routines
Another area where the uncommon 
should become the routine is in ODs’ 
ability to diagnose vision disorders early 

enough to have a positive impact. When I think 
of inflammation on the cornea, I always remi-
nisce to my problem-based learning ocular dis-
ease (PBLOD for short—maybe) from third-year 
optometry school. The goal was not to memorize 
the white-dot syndromes—if there is only 1 you 
can tell I didn’t listen too well—but rather, to look 
at the ramifications of the disease state and see 
how, as eye doctors, we can maintain good vision 
and reduce ocular damage.

Inflammation is arguably the root of all evil 
and yet a systemic necessity. Think of the pain 
that love can cause, and yet without it your life 
is not really fulfilled. Any corneal disease com-
bined with inflammation is exacerbated. Man-
aging any disease requires balancing, assessing 
risks, and doing our part to minimize them. More-
over, I would say it is also our duty to give patients 
sound advice to reduce potential damage. Kerato-
conus, or rather the ectactic disorders, are a great 
example of this. 

Keratoconus, for years, has been diagnosed 
solely based on the inability to get a good reti-

noscopy. We all do retinoscopy, still, right? OK, 
most likely not—but your Spidey sense 

should tingle whenever a patient 
is incapable of 20/20 best-cor-

rected visual acuity (BCVA), 
a big difference in correction 
between eyes, large changes 
to the refraction over years, 
or refractive inconsistency. 

Good ol’ fashioned 
patient history
In this, our Jubilee year, 
I am skipping the VID for 
now. Most practices have 
a form of topography or 
tomography to evaluate sur-
face curvature. However, 
good ol’ fashioned history 

can elucidate more diagnostic information, such as 
eye rubbing and family history. Neither of these is 
a great indicator alone for this disease; however, 
there is now a genetic test called AvaGen (Avellino). 
AvaGen is the first commercially available test that 
is non-invasive and examines 1,000 variants across 
75 genes for keratoconus and over 70 transform-
ing growth factors, beta-induced (TGFBI) muta-
tions of the TGFBI gene for corneal dystrophies.2

It is one thing to tell a young patient or parent 
that they have keratoconus. It is another to give 
hope. Much like we do with early diagnosis of 
age-related macular degeneration (AMD) and glau-
coma, intervention and lifestyle changes need to 
be made to reduce risk. With ectactic disorders, 
the 2016 approval of corneal collagen cross-linking 
(CXL), offered using the Photrexa Viscous, Pho-
trexa, and the KXL system (Glaukos) is a game 
changer simply for being an option for patients. 
Managing this progressive disease takes optome-
try’s acumen with refractions and contact lenses, 
as well as our primary health advocacy. CXL is 
essentially the same as a photorefractive keratec-
tomy (PRK) procedure, and the management is 
therefore similar. Some would argue the refrac-
tive result is the same—maintain good quality of 
vision, reduce further deterioration, and monitor 
for sequelae. The 1-2 punch of early detection and 
treatment options is in our wheelhouse. 

Look, I get it. If someone had said to me that 
2020 was going to be a year to forget I would have 
laughed in their face at a distance of less than 6 
feet, without a mask. And yet here we are. As eye-
care clinicians, we need to use this year to ener-
gize our patients for preparedness, early detec-
tion, and concomitant morbidities. Much like dry 
eye, keratoconus is an example of ways to inte-
grate that PBLOD into your practice—just do it 
from a safe distance.
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COVID-19 stole optometry’s 
2020 thunder, but not all of it

Despite the pandemic, ODs have the ability to energize patients about eye health

 mbloomenstein@gmail.com

TAKE-HOME MESSAGE As optometric practices 
modify operations to cope with COVID-19, ODs should 
not let current circumstances deter them from prepar-
ing for a post-pandemic office and, more importantly, 
from preparing patients for potential visual pitfalls.
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to give hope
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Check out the Spotlight feed 
in the upper left corner 
that currently features:

Spotlight

Diabetic Eye  
Disease

Glaucoma 
Awareness

Updated features include:
• Simple and flexible interface

• Enhanced search

• Multimedia options

• Streamlined navigation

Online Resources at

As you enjoy the print edition of Optometry Times®, take a minute to go to our 
updated website for in-depth coverage and timely news and information.

OptometryTimes.com  

have a new look!

https://www.optometrytimes.com
https://www.optometrytimes.com
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iCare IC200
200 degrees of tonometry
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+ Consistent & accurate readings




