
By Chris Wroten, OD

IF YOU ARE LIKE ME, you probably had little to no experience with leasing prior 
to starting practice. Sure, I had rented a couple of apartments, but there are import-
ant legal differences between leasing and renting (mainly length of term and legal 
responsibility for repairs and maintenance). 

The first office I was fortunate enough to practice in had 3 locations—one where 
the practice owned the building and the land, and the other two which were leased 
office spaces. One day a water pipe in the ceiling burst, partially flooding one of the 
leased office spaces. 
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REFRACTIVE PIPELINE

By Khan Lau, OD, MBA, FAAO

I
n the U.S. population, 36 percent or approximately 110 mil-
lion people are presbyopic.1 With the longevity of baby boom-
ers and the growth of Gen Xers into this category, the pres-
byopic population is expected to increase.1 But despite this 

significant demographic growth, there are limited non-surgical 
options that have been introduced to treat presbyopia. Glasses, 
contact lenses, and reading devices which magnify or throw 
more light on the reading field are more pervasive, but novel 
non-invasive therapeutic treatment has not kept pace with 

the potential demand. 

Test Your Presbyopia Smarts  

TAKE THE QUIZ. p29
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Proven to enable confident clinical decision-making. And ready for the advanced image 
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other. And now, one that’s accessible for any practice. 

Experience powerful images that empower you to do more for your patients and your 
practice. Experience Heidelberg Image Quality.

To learn more, please call 800-931-2230 or visit HeidelbergEngineering.com. 
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As we cruise into November  and the season of gratitude and giving, many of us are ready to kick 2020 to the curb. As 
this issue goes to press, cases of COVID-19 are rising again around the country.

Dr. Paul Chous outlines well how diabetes and the novel coronavirus are linked. It’s a sobering but informative read 
that may help you better assist your patients with diabetes. 

In the glaucoma sphere, Dr. Jessica Steen explores how high intraocular pressure (IOP) following intravitreal 
injection or pars plana vicrtrectomy carries risks. Plus, Chief Optometric Editor Dr. Ben Casella highlights a study which 
shows that laminar thinning might be a biomarker for poor cognitive function.

We all know that presbyopes are looking for that magic bullet beyond spectacles or contact lenses. Dr. Khan Lau 
looks at the pipeline of presbyopia products coming soon to market in this month’s cover story. 

In the fi rst of two articles focusing on visual rehabilitiation, Dr. Jamie Hill takes a look at how ODs are instrumental 
in helping stroke patients recover as much vision as possible. Keep an eye out for the second piece coming soon on 
assisting patients with vision loss due to traumatic brain injury. 

Dr. Katherine Mastrota shows how collaborative care is key for patients with chronic disease...and dry eye counts as 
a chronic disease. Better communication between doctor and patient reaps big benefi ts, she says.

All of this and more great content await you in the pages of this issue.
The entire team of people behind Optometry Times® are grateful for your support. Once again, thank you for reading.

ByM��� H�������, S�.

The home stretch of 2020
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Show gratitude even in 2020

Giving thanks in 2020 seems, at least on the sur-
face, to be a schmaltzy endeavor. Still, here 
is my list.

I’m thankful for my family. I’m incredibly thank-
ful for my bride of 17 years, Laura, who has kept 
me sane, grounded, and lucky by being my wife 
throughout an intense year as a small-business 
owner. I’m thankful our children were blessed with 
more of their mother’s attributes than their father’s. 

I work with my father Tom, and his perspec-
tive has been a source of inspiration this year. His 
father Victor Casella, who survived the 1918 pan-
demic and a world war, started the practice cold 
turkey. He would have, I’m firmly convinced if he 
was alive today, said something like, “Aw hell, just 
wear the damn mask and quit complaining.” In 
fact, I’m sure that’s exactly what he’d say. 

My brother-in-law and my sister are also fam-
ily, but they deserve their own shout out. My broth-
er-in-law is a pulmonary critical care physician. 
He works in the intensive care unit of a hospital 
where he devotes a lot of time to the less privi-
leged. He defines the frontlines of the COVID-19 
pandemic. He would never say it, as his modesty 
transcends that of anyone’s, but he does. 

He, along with my sister Ellie, have played an 
integral role in my saneness this year. I have called 
Ellie countless time times over the past months, 
many under the guise of getting the skinny from 
my brother-in-law on what COVID numbers were 
looking like at the time. Little did she know, I had 
already reached out to him and was just fishing 
around for her to tell me it was all going to be OK. 

Optometry! How thankful am I for our profes-
sion! Organized optometry has put the pedal to 
the metal. The American Optometric Association’s 
webinars have helped me get my Paycheck 
Protection Plan loan as well as some of my 
personal protective equipment (PPE). Plus, 
the week in which I authored this edito-
rial, the American Academy of Optometry 
sent me a package of face masks donated 
by Johnson & Johnson. Being a Fellow 

has and will continue to come with its privileges. 
Our patients have put up with a great deal this 

year. Who knew that not seeing non-emergencies 
for weeks would leave us still struggling to catch up 
months later? While we can’t get back to pre-pan-
demic patient numbers yet, we are doing our best 
to play catch-up. That includes more hours, extend-
ing prescriptions, mailbox deliveries, and other 
measures. 

You. Through your readership, you demon-
strate a commitment to your patients and 

our profession during this intense and 
poorly predictable time. Thank you. 
Thank you for the physical risk. 
Thank you for the mental energy 
expended. Thank you for the pos-
itive attitude. We are truly one big 

family in optometry.

Read 
more from 
Dr. Casella

 Turn to page 11 for his 
findings on laminar 

thinning

You demonstrate a 
commitment to your 
patients and our profession 
during this intense and 
poorly predictable time

By Benjamin P. Casella, OD, FAAO
Chief Optometric Editor
Practices in Augusta, GA, with his 
father in his grandfather’s practice 

 bpcasella@gmail.com 
 706-267-2972
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Every week, leading professionals in the optometric field write blogs for Optometry Times® on eye 
care. If you haven’t read them, you’re missing out on the latest and greatest in glaucoma, retina, dry 
eye, refractive surgery, contact lenses and practice management, just to name a few topics. Head 
over to OptometryTimes.com/blog to check it out for yourself and catch up on the best ideas in 
modern optometry.
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6 News Update

The Vision Council and Reed Exhibitions, organizers of Vision 
Expo, announce that Vision Expo East 2021, originally scheduled to take 
place March 18-21, will now take place May 25-28 at the Javits Center in New 
York City. The date change provides more time for companies to effectively 
plan their participation during the ongoing COVID-19 pandemic, according 
to show organizers.

2021 marks the 35th anniversary of Vision Expo East.

The U.S. Food & Drug Administration issued an emergency use 
authorization for the first serology point-of-care (POC) test for COVID-19. The 
Assure COVID-19 IgG/IgM Rapid Test Device was first authorized for emer-
gency use by certain labs in July 2020 to help identify individuals with anti-
bodies to SARS-CoV-2, indicating recent or prior COVID-19 infection. That 
authorization was reissued to allow the test for point-of-care use using fin-
gerstick blood samples. 

The Assure test is a lateral flow assay and is authorized for use with 
venous whole blood, serum, plasma and fingerstick whole blood. It is cur-
rently the only FDA authorized COVID-19 POC serology test and is avail-
able by prescription only.

Aerie Pharmaceuticals shared successful interim 90-day topline 
data from its 6-month Phase 3b clinical trial in Europe known as Mercury 
3, comparing Roclanda to Ganfort.

Roclanda is marketed in the United States as Rocklatan (netarsudil and 
latanoprost ophthalmic solution) 0.02% and 0.005%. Ganfort is approved for 
use in Europe but is not approved for use in the United States.

Mercury 3 was designed as a non-inferiority trial to compare intraocu-
lar pressure or IOP reduction in patients with open-angle glaucoma or ocu-
lar hypertension.

Interim 90-day topline highlights include:
– Roclanda met the overall trial objective by demonstrating non-inferi-

ority to Ganfort across 9 of 9 timepoints over 90 days
– Roclanda demonstrated consistent IOP reduction throughout the day 

of approximately 9.5 millimeters of mercury for an average reduction 
from baseline IOPs of about 37 percent

– The IOP reductions observed in Mercury 3 exceeded those from both 
Mercury 1 and Mercury 2

– The IOP reduction results for Roclanda were highly consistent with 
those of Ganfort

– Incidence of ocular adverse events for Roclanda were lower than observed 
in Mercury 1 and Mercury 2

Six-month topline results are expected by early 2021.

The U.S. Food & Drug Administration approved Bausch + Lomb’s 
Alaway Preservative Free (ketotifen fumarate 0.035%) antihistamine eye 
drops as the first over-the-counter (OTC) preservative-free formulation eye 
drop. The drug has been approved as a temporary relief for allergy suffer-
ers with itchy eyes.

The company anticipates the drug will be available for purchase at major 
retailers in time for the peak allergy season of spring 2021.

Alaway Preservative Free is indicated for the temporary relief of itchy 
eyes due to pollen, ragweed, grass, animal hair, and dander in adults and 
children 3 years of age and older. It is formulated to relieve eye itch within 
minutes and can provide up to 12 hours of eye itch relief with one dose, 
according to the company.

CooperVision has begun its sixth annual search for the nation’s 
Best Practices, those which deliver exceptional patient care and advance of 
the profession. 

This year, CooperVision introduces new branding for the program as well 
as application process changes designed to help a broader spectrum of prac-
tices be considered, according to the company. 

These changes include questions to help candidates dive more deeply into 
certain areas of their practices and the ability to showcase elements of their 
stories that may be considered “outside of the box.”

Candidates will be evaluated based on:  
– Their approaches to the development of an extraordinary patient 

experience
– Trends in technology, products, and business
– Their role in the advancement of fellow eyecare professionals and the 

profession
– Leadership in areas such as advocacy, community, clinical care, or 

sustainability
All U.S. independent and corporate optometry practices currently fitting 

any brand of contact lenses are eligible to apply, although the program is 
not solely focused on such. 

Applications for Best Practices can be submitted at coopervision.com 
through November 23, 2020. Submitted applications will be reviewed by a 
panel of judges including past Best Practices honorees, industry experts, 
and CooperVision leaders. 

The 2021 Best Practices will be announced early next year.

Essilor of America launches two programs providing resources 
to private practitioners.

Essilor recently activated points on Win Together with Essilor bonus rewards 
program for eligible Transitions lens purchases. 

This rewards program allows eyecare professionals to feel relief from finan-
cial stress while they make the best decisions for their patients on specta-
cle lens technologies.

In addition, Essilor plans to more than double its fourth quarter con-
sumer media investment around Varilux, Eyezen, Crizal, and Transitions 
branded products and send patients to local Essilor Experts affiliated inde-
pendent practices. 

To participate in Win Together with Essilor rewards, practices must be 
enrolled in Essilor Experts or the new Essilor Partners program, and be 
enrolled in Essilor Preferred Rewards. 

GenSight Biologics has reported a statistical analysis of pooled data 
from Lumevoq trials and natural history studies of Leber hereditary optic 
neuropathy, or LHON. 

The data found a statistically significant and clinically meaningful differ-
ence between the visual outcomes in Lumevoq-treated patients and untreated 
patients, according to the company. 

Key findings in the analysis demonstrated the progressive and sustained 
improvement of treated eyes from Month 12 to Month 52, in contrast to the 
absence of recovery over the same period for untreated eyes. 

At Month 18, the difference became statistically significant. 
By Month 48, the difference between the mean visual acuity in treated 

patients and that in untreated patients was both statistically significant and 
clinically meaningful.

In related news, GenSight Biologics has submitted a Marketing Authori-
sation Application for Lumevoq to the European Medicines Agency for mar-
keting authorization in the European Union (EU) to treat Leber hereditary 
optic neuropathy.

RECENT INDUSTRY NEWS
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7News Update

The future is bright for the contact lens industry, and positive 
developments have come from changes brought about by the COVID-19 pan-
demic. That’s the verdict of industry leaders taking part in the first Interna-
tional Association of Contact Lens Educators (IACLE) Virtual Conference, 
on the theme ‘Back to contact lenses.’

Joining a panel discussion chaired by IACLE Vice President Professor 
Philip Morgan were:

– Cheryl Donnelly, Head of International Professional Affairs and Inter-
national KOL Lead Vision Care at Alcon

– Gary Orsborn, Vice President Global Professional, Medical & Clinical 
Affairs at CooperVision

– John Meyler, Global Head, Professional and Clinical Education at John-
son & Johnson Vision

– Osbert Chan, Director of Medical and Clinical Affairs for Bausch + 
Lomb, Asia Pacific 

Key developments for the contact lens sector arising from the COVID-19 
pandemic included:

– Collaboration among industry, practitioners, scientists, and educators 
to dispel myths about the safety of contact lens wear at the early stages 
of the pandemic

– Lack of socializing and playing sports were the reasons for patients 
wearing contact lenses less, rather than safety concerns  

– Hygiene now top of mind for patients and practitioners 
– Efficiencies in appointments and services, such as telemedicine
– Rising demand for online ordering, direct-to-patient delivery, and dig-

ital engagement
– Recognition that contact lenses are an important, ongoing revenue 

stream for practices
– Acceptance of online learning among industry, practitioners, educa-

tors, and students
– Opportunities for wearing contact lenses to avoid spectacle fogging and 

to enhance eye appearance when wearing face masks and coverings
Each panelist expressed optimism about the future for contact lenses and 

identified major changes to contact lens practice that had resulted from the 
pandemic.

A neurological diagnostic tool for traumatic brain injury and cogni-
tive conditions are allowing more healthcare professionals access to tech-
nology to treat patients.

The Reflex product suite from brightlamp, a Purdue Foundry-affiliated 
company, allows a range of medical professionals to securely capture criti-
cal diagnostic pupillary light reflex data. The company will release its third 
version of Reflex, called Reflex Pro, for iPad.

Reflex’s platform uses Apple’s HD iPhone and iPad video camera as a 
secure mobile data collection and transmission platform for the pupillary 
evaluation software.

The mobile platform offers near-instant repeatability of physiological and 
unbiased tests, which allows diagnosis and recovery monitoring for multi-
ple neurological applications through pupillary light reflex measurements, 
according to the company.

A study led by Boston Medical Center researchers shows that a 
biomarker for earlier diagnosis of neurodegenerative diseases is now detect-
able in the eye. Neurofilament light chain, a protein previously detected in 
cerebrospinal fluid and blood, is being explored as a biomarker to detect neu-
rodegeneration. It has now been identified in the vitreous humor. Accord-
ing to researchers, these results set a foundation for future studies to inves-
tigate the potential of this biomarker to accelerate the diagnosis of Alzhei-
mer’s disease, Parkinson’s disease, and other neurodegenerative diseases.

For this study, researchers collected eye fluid samples from 77 patients 
who were undergoing previously scheduled eye surgery at Boston Medical 
Center. Sixty-three percent of the subjects were male, and the average age 
was just over 56 years old. 

The results showed that all 77 patients had neurofilament light chain in 
their vitreous humor, and higher levels were associated with higher levels of 
other biomarkers known to be associated with Alzheimer’s disease, includ-
ing amyloid-B and tau proteins. Neurofilament light chain levels were not 
significantly associated with eye disease.

This study was supported in part by the National Institutes of Health’s 
National Institute of Aging and published in Alzheimer’s Research & Therapy.

Ocutrx Vision Technologies, LLC has received its third and fourth 
awarded patents by the U.S. Patent & Trademark Office. The third patent 
covers the company’s visual field perimetry testing technology. This eye 
examination takes place in the augmented reality or AR head-mounted unit 
to detect scotomas existing in central and peripheral vision which may be 
caused by various medical conditions such as macular degeneration. 

The fourth patent covers technology which solves a common AR problem 
of being able to see projected virtual images or video in an AR headset in 
high-lighting conditions or daylight settings. An alpha-matte layer containing 
pixels, which turn varying degrees of opaqueness, are controlled to match, 
much like an exterior “shadow,” the reflected image the person sees inside 
the headset. In other words, it puts “a sunglasses” type shade behind just 
the virtual image while leaving portions around that image see-through.   

Xenon-VR has developed VR-1, its next-generation virtual reality head-
set with ophthalmic diagnostic technology. The headset will take the user 
through a series of vision tests including visual acuity, color vision, and 
automated perimetry. The exam can be administered in the office or virtu-
ally by an eye doctor.

VR-1 weighs less than a pound and can be worn in a seated position, 
which may help patients with limited mobility. The headset acts as a dis-
play model and features a telehealth option that allows the doctor to view—
via laptop or device—the patient taking the exam.

Haag-Streit UK launches Meridian MR Q and MR Q supine YAG lasers 
in the UK.

MR Q is a fully-integrated YAG laser, which features the latest technol-
ogy for posterior capsulotomy, pupillary membranectomy, and iridotomy, 
according to the company.

The laser features a rapid start-up time and an easy-to-use touch-screen 
display. The user can choose between anterior and posterior offset on one 
screen, ensuring a smooth and efficient workflow. The analogue rotary 
knobs, such as laser power and aiming beam brightness, are located on 
both sides of the laser head to provide a comfortable working position for 
left and right-handed users.

MR Q supine is a fully-integrated ophthalmic laser for supine use, designed 
for capsulotomy and iridotomy. This is the only laser system which allows 
the treatment of patients who are unable to sit at a slit lamp and is ideal for 
pediatric and elderly patients, according to the company.

MR Q supine laser features an LCD display with simple navigation between 
selection buttons. Control buttons change and monitor system information 
and an authentication PIN code is in place for safety. The ergonomic 0° to 
210° inclinable Haag-Streit Surgical binoculars allow for comfortable oper-
ation, according to the company.
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By Jessica Steen, OD, FAAO

T
he commonality of ocular 
comorbidities in clinical prac-
tice highlights the importance 
of true primary ophthalmic 

care and comprehensive eye examina-
tions for the early detection, diagnosis, 
and management of ocular pathology. 

Early diagnosis and management 
with the goal of preventing visual 
impairment is especially important 
when managing typically asymptom-
atic conditions like ocular hypertension 
and open-angle glaucoma. 

When ODs think about identifying risk factors 
for development of open-angle glaucoma, we typ-
ically think about those which have been well-es-
tablished for primary open-angle glaucoma includ-
ing family history of glaucoma, advancing age, 
race, thin central corneal thickness, and increased 
intraocular pressure (IOP). ODs are less likely to 
consider risk factors of secondary open angle 
glaucoma including history of vitreoretinal pro-
cedures such as intravitreal injections and pars 
plana vitrectomy.1-3

The increasingly widening indications for intra-
vitreal injections and pars plana vitrectomy, along 
with the increasing myopic population leading to 
greater incidence of complications including reti-
nal detachment, have made encountering individ-
uals who have undergone, or who are currently 
undergoing, these procedures more common.2,3

An understanding of the increased risk that 
these common vitreoretinal procedures pose to 
development of ocular hypertension, secondary 
open-angle glaucoma, or progression of glaucoma 
is key to appropriate diagnosis, management, and 
comanagement when these conditions develop.

Intravitreal injections
Intravitreal injections including anti-vas-
cular endothelial growth factor (VEGF) 
agents and intravitreal steroid agents 
have developed to be the cornerstone 
of the management of vitreoretinal dis-
ease. Both transient and acute IOP eleva-
tion following injection can contribute 
to development of glaucomatous optic 
neuropathy and can complicate glau-
coma management.3

Immediately following intravitreal 
injection, a short-term spike of as high 
as 87 mm Hg can occur due to increased 

volume in the vitreous cavity which typically nor-
malizes between within one hour.3,4 The acute 
spike in IOP causes a reduction in macular and 
peripapillary perfusion, posing risk of occlusion 
of the central retinal artery.5

It is this rapid reduction in vascular perfusion 
that accounts for the sudden, temporary vision loss 
which occurs immediately following an intravit-
real injection.5,6 Vision returns when the macula 
regains perfusion as IOP normalizes.5

The role of vascular dysfunction as one of the 
underlying mechanisms in the pathogenesis of 
glaucoma is accepted, but the actual mechanism of 
elevated IOP and development of optic neuropathy 
is less clear. Long-term cumulative consequence of 
repeated, sudden, significant, IOP elevation events 
on retinal and optic nerve head microcirculation 
may be an important contributing factor to glau-
comatous damage in patients undergoing intrav-
itreal injections.3,5,6

While topical IOP-lowering medication or oral 
acetazolamide administered prior to injection 
has shown a statistically significant reduction 
of the IOP spike immediately after injection, the 

clinical benefit of modest IOP reduction is likely 
insignificant.3,7

Anterior chamber paracentesis is considered to 
be the most effective way to prevent IOP spike 
immediately after injection.8 While an increased 
theoretical risk of complication including endoph-
thalmitis or hypotony exist, there has been insuffi-
cient evidence to support that the risk of paracen-
tesis complication outweighs the potential benefit 
of blunting the IOP spike from intravitreal injec-
tion long term.8

Although acute IOP spike immediately after 
injection due to increased volume in the vitre-
ous cavity may cause long-term damage to reti-
nal and peripapillary microvasculature, based on 
the lack of difference of IOP between the 2.0 mg 
and 0.5 mg ranibizumab arms of the HARBOR 
study, increased intravitreal volume alone does 
not seem to be the primary driver toward sus-
tained IOP increase over time.9

The mechanism of long-term sustained IOP 
increase following multiple intravitreal injections 
has been proposed to be due to one or a combi-
nation of 4 major mechanisms leading to reduced 
trabecular outflow: direct toxicity of the medi-
cation to the trabecular meshwork, aggregation 
of protein or other high-molecular weight com-
pounds including silicone within the trabecular 
meshwork, low-grade inflammation and trabecu-
litis, and reduction of nitric oxide.3,6,10,11

Intravitreal silicone particles have been mea-
sured in patients who have undergone intravit-
real injection with anti-VEGF and corticosteroid 
agents.3,11

So, where do these microscopic silicone parti-
cles come from? 

The most likely source of silicone oil droplets 
is related to elements of the syringe and needle 
used for injection. The barrel of the syringe, hub 

When good retinal surgery 
makes glaucoma go bad
The key to treating glaucoma lies in understanding the risks of sustained, elevated IOP

TAKE-HOME MESSAGE Use of intravitreal biolog-
ics, steroids, and improvements to vitreoretinal surgical 
techniques have improved the prognosis of vitreoretinal 
conditions. Ocular hypertension, which may lead to sec-
ondary open-angle glaucoma, is a common complication 
both short- and long-term following intravitreal injection 
of anti-VEGF or steroid agent and PPV—especially when 
silicone oil is used as a tamponade agent. Understanding 
these potential risks is key to early detection, diagnosis, 
and management following vitreoretinal procedures. 

JESSICA STEEN 
OD, FAAO,
is assistant professor 
at Nova Southeastern 
University College of 
Optometry

Figure 1. 
Intraocular inflammation apparent as 
vitreous cells following intravitreal silicone 
oil injection.

Figure 2. 
Silicone oil visible anterior to retinal surface 
on SD-OCT B scan.
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of the needle, tip of the plunger, and stopper of the 
medication vial all contain microscopic amounts 
of medical grade silicone oil.11

Because silicone oil is more viscous than the 
injectable medication, in Luer-lock or Luer-slip 
syringes, silicone particles are able to collect in 
the dead space created by the syringe design and 
then are injected with the medication into the vit-
reous cavity.11

While silicone oil particles may play a role in 
directly impeding aqueous outflow, due to their 
potential to increase intraocular inflammation 
these particles may also contribute to aqueous 
outflow reduction due to low-grade trabeculitis.3,11

Patients who undergo a higher number of intra-
vitreal injections with greater frequency are more 
likely to develop sustained elevated IOP.3,6,10,11

Patients most likely for development of chronic 
IOP elevation, secondary open-angle glaucoma, and 
need for incisional surgery are those who have had 
20 or more intravitreal injections or who receive 7 
or more intravitreal injections per year.3,6

The role of nitric oxide in the signaling path-
way leading to relaxation of trabecular meshwork 
beams and increased trabecular outflow has been 
extensively studied in glaucomatous and non-glau-
comatous eyes and has formed the basis for a novel 
IOP-lowering medication.10 VEGF upregulates nitric 
oxide synthase, which leads to an increased con-
centration of nitric oxide. 

Conversely, anti-VEGF agents may decrease 
nitric oxide in the trabecular meshwork, forming 
a direct link between anti-VEGF injections and 
decreased aqueous outflow leading to chronic, 
sustained elevated IOP.10

What about steroids?
Intraocular steroids including intravitreal triam-
cinolone, fluocinolone, and dexamethasone all 
have propensity to increase IOP immediately as a 
result of increased intraocular volume and long-
term by decreasing aqueous outflow, leading to 
increased risk of ocular hypertension and second-
ary open-angle glaucoma. 

Steroids inhibit trabecular meshwork cell func-

tions, including phagocytosis, resulting in an accu-
mulation of extracellular matrix material. This 
material clogs the trabecular meshwork and alters 
cell adhesion and trabecular cytoskeletal mole-
cules, causing a reduction in trabecular outflow 
and chronic, elevated IOP, especially in younger 
patients.12

Pars plana vitrectomy
Pars plana vitrectomy (PPV) is the third most com-
mon ocular surgery following cataract and laser 
refractive surgery.2 While the operating physician 
is in the most appropriate position to manage IOP 
elevation events including pupillary block, dis-
placed gas, or silicone oil into the anterior cham-
ber, or intravitreal gas or silicone oil over-fill within 
the early postoperative period, late postoperative 
IOP events and secondary glaucoma are more 
likely to be identified and managed by comanag-
ing practitioners.

The mechanism of elevated IOP rise following 
uncomplicated vitrectomy is thought to be due to 
an increase of oxygen present in the vitreous cav-
ity, resulting in oxidative stress and damage to 
the trabecular meshwork and therefore decreased 
aqueous outflow.2,13

Patients who are more likely to develop chronic 
elevated IOP following vitrectomy are those who 
have intraoperative use of triamcinolone, a higher 
pre-operative IOP, and longer axial length, and 
those who are pseudophakic.2,13 

Tamponade agents including expansile gases 
such as sulfur hexafluoride (SF6), perfluoropropane 
(C3F8), and silicone oil are common adjuncts used 
during PPV to increase the likelihood of devel-
opment of chorioretinal adhesion following ret-
inal reattachment surgery by maintaining adhe-
sion between the retina and retinal pigment epi-
thelium.13 Early postoperative IOP elevation may 
result from overfill of expansile gas or silicone oil 
or pupillary block.13-15

While expansile gases including SF6 and C3F8

are naturally resorbed, silicone oil is a long-term, 
non-resorbable tamponade agent which is typi-
cally reserved for patients undergoing complex 

retinal detachment repair. This includes patients 
with previous failure of retinal reattachment sur-
gery and development of proliferative vitreoreti-
nopathy, those who need to travel by air, or those 
who cannot maintain postoperative positioning.15

Chronic postoperative IOP increase leading to 
glaucomatous optic neuropathy in individuals fol-
lowing PPV and injection of intravitreal silicone 
oil is common and reported to be as high as 40 
percent.14 

The mechanism of late postoperative IOP eleva-
tion and secondary glaucoma is most commonly 
related to development of intraocular inflamma-
tion or microemulsification and migration of sili-
cone oil into the anterior chamber, which occurs 
more easily in pseudophakic or aphakic patients. 

This results in obstruction of the trabecular 
meshwork with or without synechial angle clo-
sure.14-16 Permanent trabecular meshwork dam-
age can occur following anterior segment migra-
tion of microemulsified silicone oil, leading to ele-
vated IOP even after silicone oil removal leading 
to need for medical or surgical management.15-17

Bottom line
The use of intravitreal biologics and steroids as 
well as improvements to vitreoretinal surgical tech-
niques and surgical adjuncts has greatly improved 
the prognosis of many vitreoretinal conditions. 

Postop IOP 
increase leading 
to glaucomatous 
optic neuropathy  
following PPV is 
reported to be as 
high as 40 percent

See High IOP on page 10

Figure 3. 
Early microemulsification of 
silicone oil and inferior neuroretinal 
rim defect with inferior temporal 
retinal nerve fiber layer defect.

Figure 4. 
Superior arcuate visual field defect 
which corresponds to inferior 
neuroretinal rim defect and nerve 
fiber layer defect apparent in 
Figure 3.
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Ocular hypertension, which may lead to second-
ary open-angle glaucoma, is a common complica-
tion both short- and long-term following intrav-
itreal injection of anti-VEGF or steroid agent and 
PPV—especially when silicone oil is used as a 
tamponade agent. 

Considering that IOP elevation is almost always 
asymptomatic, clinicians comanaging patients 
undergoing intravitreal injections and those 
with a history of PPV should periodically evalu-
ate patients, paying careful attention to IOP and 
clinical optic disc appearance due to increased risk 
of ocular hypertension and secondary open-an-
gle glaucoma. 

Understanding an individual’s risk for propensity 
to develop sustained elevated IOP is key to early 
detection, diagnosis and management.
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Thinning of the lamina cribrosa could be a biomarker for cognitive impairment
By Benjamin P. Casella, OD, FAAO

I
learned in school that the eyes can be like water 
from the well with respect to systemic 
health. I think I was a third-year stu-
dent when I had the “a-ha” moment 

that patients with diabetes and retinop-
athy don’t have vascular compromise 
just in their eyes. It is going on else-
where, but the eyes are the only place 
doctors are able to see it noninvasively. 

The same could be said for uveitis, 
arthritis, thyroid disease, and so on. 
With this in mind, it should come as 
no surprise that glaucoma, as a pro-
gressive neurodegenerative disease, has 
been seen as perhaps having an asso-
ciation with other progressive neuro-
degenerative diseases. 

A paper recently published in Translational 
Vision Science and Technology explores this very 
possibility.1 In the study, the authors set out to 
explore one aspect of glaucoma, lamina cribrosa 
thickness, and to determine if laminar thickness 
has any relationship to cognitive function.

Lamina cribrosa study
The study consisted of 105 participants with pri-
mary open-angle glaucoma (POAG) and 23 con-
trols. The mean ages of the 2 study groups were 
72.2 and 74.9, respectively. The relationship of 
females to males in the POAG group was 48 to 57. 
For the control group, it was 7 to 16. 

High myopes and high hyperopes (>-8.00 D and 
+4.00 D, respectively) were excluded. Patients 
with astigmatism of >3.00 D were also excluded. 
Patients with potentially confounding eye disease 

were also excluded. 
Of note, the definition of POAG for the pur-

poses of this study was defined as open 
angles, optic nerve/retinal nerve fiber 
damage, and a visual field defect. So, 
glaucoma had to be perimetric for this 
study. 

Lamina cribrosa thickness was 
measured by spectral domain optical 
coherence tomography (SD-OCT) with 
enhanced depth imaging (EDI). It was 
defined at 3 different locations within 
the lamina cribrosa itself (superior mid-
peripheral, mid-horizontal, and inferior 
midperipheral). A mean laminar thick-
ness was also calculated. 

As for neuropsychological assess-
ments, a comprehensive battery of 15 tests, includ-
ing the Consortium to Establish a Registry for Alz-
heimer’s Disease Neuropsychological Assessment 
Battery (CERAD-K-N), was used in order to evalu-
ate and grade cognitive function. The CERAD-K-N 
consists of 9 separate cognitive tests. The 15 tests 
administered gave cognitive function scores based 

on 8 different aspects of cognitive function: global 
cognition, attention/concentration, language, visu-
ospatial function, verbal memory, visual memory, 
frontal function, and depression.

Results
The results of the study were intriguing. Inves-
tigators found a significant association between 
laminar thinning and poorer quality of cognitive 
function. This relationship did not depend upon 
glaucoma severity, and it is suggestive of a possi-

ble common mechanism between glaucoma and 
impaired cognition. Therefore, thinning of the lam-
ina cribrosa could be some sort of biomarker for 
cognitive impairment, or possibly the risk thereof. 

If this is true, then why? The investigators point 
to a previous finding that is suggestive of an abnor-
mal cerebrospinal fluid (CSF) protein which is asso-
ciated with laminar thinning in patients with and 
without Alzheimer’s disease.2

The potential connection between glaucoma 
and impaired cognitive function, as determined 
by this study through the shared aspect of lami-
nar thinning, could point to a common patholog-
ical change in the tissues of the brain and those 
of the lamina cribrosa. The investigators suggest 
astrocytes, which play a role in making up the 
scaffolding of the central nervous system, as a 
possible explanation of this supposed connection. 
These cells help to maintain the structural integ-
rity of the lamina cribrosa. They also have a rela-
tionship with retinal vasculature, just as they do 
vasculature within the brain and therefore may 
play an important role in retinal and cerebral blood 
flow regulation.

Study limitations
This study did have several limitations. The sample 
size is relatively small, and further research with 
larger cohorts of patients is needed to validate the 
results of this study. As well, other aspects of the 
optic nerve head were not included in the study’s 
design—just the thickness of the lamina cribrosa 
at 3 different anatomical points. Participants in 
the glaucoma wing of the study were required to 
have visual field defects in order to be included. 
Could the inclusion of so-called “pre-perimetric” 
glaucoma patients (those with clear visual field 
studies) have perhaps shed more light on the pos-
sibility of a linear relationship between glaucoma 
and cognitive impairment?

Whatever the link may be, it is important for 
clinicians to not lose sight of the fact that the eyes 
are not separate from the central nervous system 
(or the rest of the body), but as hybrid organs in 
a sense, they contain a portion of the central ner-
vous system by housing the terminal aspects of 
the optic nerve.
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By Benjamin P. Casella, OD, FAAO

E
yeballs tend to be relatively 
straightforward. The persons 
attached to those eyeballs can, 
at times, be quite difficult. 

I write this in the context of con-
tact lens compliance. In my experience, 
most of my patients who present with 
contact lens complications have fallen 
asleep in their lenses, reused their solu-
tions, or worn the same pair for too 
long. I did have a patient who wore the 
same pair of soft 2-week disposable con-
tacts for 14 months. With his case, I’m 
happy to say that nothing was wrong with his eyes 
because of it. He’s an outlier, though. He’s anec-
dotal and not evidence-based. We all know this. 

Another patient presented for blur in her left 
eye. I changed her Rx from -5.00 DS in both eyes 
to -5.00 DS in the right eye and -5.25 DS in the left. 
When confronted with the news that I was able to 
alleviate her symptom, she asked me if both Rxs 
could be -5.25 DS not so that she wouldn’t have 
to remember which was left and which was right, 
but because (her words, not mine) she “wouldn’t 
have to buy as many contact lenses if they were 
both the same power.” I forget exactly what I said 
in response to her, but I recall it being said after a 
lengthy few seconds of speechlessness.

MK in contact lens wear
With the goal of impressing upon the masses that 
ODs are not evil people who want to microman-

age the contact lens habits of people, I 
reviewed a recent evidence-based paper 
on risk factors for microbial keratitis in 
contact lens wearers which was pub-
lished in BMJ Open Ophthalmology.1

The paper, titled “Personal hygiene 
risk factors for contact lens-related 
microbial keratitis,” is a case–control 
study which took place at the Univer-
sity Hospital Southampton Eye Casualty. 
The study ran over a period of several 
months, specifically October to Decem-
ber 2015. The two cohorts of this study 
were comprised of contact lens wear-

ers. The case cohort was comprised of patients 
who presented with microbial keratitis. The control 
was contact lens wearers without this condition. 

The study population was eventually comprised 
of 37 cases and 41 controls. All study participants 
were subjected to in-person interviews during 
which they were asked about their contact lens 
wearing habits. All were asked what type of con-
tact lenses they wore and how frequently and for 
how long a period of time they wore them. They 
were also asked about sleeping, showering, bath-
ing, and swimming in their contact lenses. Hand-
washing was addressed in this questionnaire, as 
well as contact lens storage, contact lens purchas-
ing history, and whether or not participants were 
informed of the risks of wearing contact lenses. 

The cohort with microbial keratitis was asked 
about subjective vision loss after their infections 
(graded as none, mild, moderate, or severe). They 

were also asked about any thoughts of giving up 
on contact lens wear and if their infections had 
any effects on their qualities of life.

Study results
The results were intriguing. It turned out that 
showering while wearing contact lenses was the 
greatest risk factor for the development of micro-
bial keratitis. In fact, when compared to never 
showering with contact lenses, those who show-
ered with them in every day had over 7 times the 
risk of developing a corneal infection. 

Sleeping with lenses increased the risk of micro-
bial keratitis by over 3 times. As for the age of those 
affected, persons between ages 24 and 54 were 
identified as the most at-risk group of patients. As 
for frequency of eye examinations, about 80 per-
cent of both the case and the control wings of the 
study reported having had at least annual exams. 

When asked if they were informed of the risks 
of contact lens-related infections when their lenses 
were prescribed, nearly 50 percent of both study 
wings reported “no” or “not sure.” When asked 
how such advice and instruction should be given, 
54.5 percent believed that written information 
would help. Some 68 percent thought that verbal 
information would be of benefit, and 48.1 per-
cent said that demonstrations would be of benefit.

Wrapping up
This was a small study, and the authors admit 
that bias could have been introduced because the 
controls were also patients presenting with other 
ocular concerns. In an attempt to minimize bias, 
the face-to-face interviews were conducted by one 
researcher who was not involved in clinical care. 

The authors point out that further research 
would be of interest with respect to the sizeable 
risk of microbial keratitis from showering with con-
tact lenses (as concluded from this study), specifi-
cally to identify which organisms are responsible.

Good and proper hygiene regarding contact lens 
wear has gotten more press lately due to the cur-
rent global pandemic, but ODs know that it is just 
as important as it has always been. Informing and 
documenting understanding of proper hygiene are 
key to mitigating risk and promoting good health.
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Central corneal scar from a bacterial ulcer in a different patient.
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Ocular Surface Disease

By Katherine M. Mastrota, OD, FAAO

T
he Tear Film and Ocular Surface 
Society (TFOS) Dry Eye Work-
shop (DEWS) II report redefines 
dry eye as a multifactorial dis-

ease of the ocular surface.1 For most 
patients, dry eye is chronic, progressive, 
and inflammatory in nature.

Chronic disease is defined on the 
basis of the biomedical disease classi-
fication and includes diabetes, asthma, 
and depression.2 Chronic illness is the 
personal experience of living with 
the affliction that often accompanies 
chronic disease.3

Importance of communication
As eyecare practitioners, ODs often will cultivate a 
long-term, personal therapeutic relationship with 
their dry eye, chronic disease patients. Commu-
nication in this relationship is paramount to suc-
cessful treatment outcomes. Not unlike other dis-
ease states, empowering the patient to be engaged 
in self-care, proactive in medical decision-mak-
ing, and a contributor to their own healing pro-
cess potentiates the doctor-patient team effort in 
disease management.

On the basis of a growing body of evidence of 
dominant patterns in chronic illness experience 
from the insider perspective, we now know that 
communication between chronically ill patients 
and their healthcare providers has tremendous 
potential to be instrumental in facilitating cop-
ing, self-care management, and an optimal qual-
ity of life, or, conversely, in being toxic and dam-
aging to those ideals.4

In more “traditional” doctor-patient interactions, 
the physician sets the agenda, defines the health 
objectives, and makes all the medical decisions. 
The patient is expected to “comply.” This model 
does not take into account the many reasons why 
patients might decide not to follow a treatment 
program. 

For example, in a study of patients with dia-
betes, researchers found that although patients 
were well informed about their disease and opti-

mal treatment, they perceived that their 
quality of life might be more adversely 
impacted by their treatment than by the 
diabetes itself.5

It is now thought that chronic health 
conditions require a new paradigm of 
care because treatment is lifelong and 
requires the patient to be an active par-
ticipant in that care. 

That new paradigm is “collaborative 
care,” which emphasizes self-manage-
ment support, or the need to enhance 
patients’ skills and self-efficacy in man-
aging their chronic illnesses. Medical 
decisions are made collaboratively 
within the partnership of the patient 
and medical provider team.6

It seems fitting that ODs include ocular surface 
disease into this management shift.

Strategies to promote self-
management 
These 5 strategies help patients with chronic ill-
ness are adapted from Boxer and Snyder in Fam-
ily Practice Management in 2009.7

The first three strategies “set the stage” for col-
laboration between the doctor and patient:

1.SET A SHARED AGENDA.
The physician may have a clear idea of what 

should be discussed but often does not share 
this information with the patient. Likewise, the 
patient may be concerned with certain ques-
tions but may not feel comfortable asking the 
physician. 

Setting an agenda allows important topics to 
be laid out at the beginning of the visit. 

Agenda setting can start by asking, “Mrs. 
Jones, what would you like to discuss today?” 
The patient and the physician then decide 
together which concerns take priority. This 
helps to ensure that the topics most import-
ant to each are addressed and allows the phy-
sician to redirect the discussion back to these 
topics if necessary. 

Setting the agenda together conveys interest 
in the patient’s priorities and invites the patient 
to take an active role in the discussion. 

2.ASK-TELL-ASK. 
This strategy provides a structure for the 

physician to tailor information to the patient’s 
needs by: 
– Asking the patient what he already knows or 

wants to know about his illness
– Telling the patient what he needs to know
– Asking or ascertaining whether the patient 

understands the information or has additional 
questions

3.ASSESS READINESS TO CHANGE. 
Patients will differ in their readiness to 

change their health habits even if they are well 
informed about the importance of such changes. 
For behavior change to take place, the individ-
ual must feel that the change is important (moti-
vation) and feel capable of making the change 
(self-efficacy). Two simple questions can assist 
the physician in addressing these necessary pre-
conditions for change in just a few minutes.

The first question is, “How important is it to 
you to make this change, on a scale of 0 to 10, 
with 10 being extremely important?” 

Self-efficacy is the second point to be assessed 
by asking, “How confident are you that you can 
make this change, on a scale of 0 to 10, with 10 
being extremely confident?” 

Patients need to feel confident that they can 
make changes that will positively impact their 
health/disease state. Many patients have expe-
rienced only failure in making health changes 
and are doubtful of their ability to effectively 
influence their health. Patients who think they 
must make immediate, extreme changes to their 
daily routine may prematurely conclude that 
they cannot make any changes at all. 

Eyecare providers can increase patient con-
fidence by emphasizing how small, incremen-
tal steps can improve their symptoms/disease 
state/ocular health.

The last two strategies invite patients to take 
action to improve their condition/health.

5 communication strategies 
for dry eye patients
Ocular surface disease is chronic, and collaborative care is key to treatment success

TAKE-HOME MESSAGE For success and efficiency 
in disease management, OD’s should shift sights from 
a provider-dependent orientation toward one of patient 
proactive, preventative, and self-care management in 
dry eye and other chronic diseases. Active two-way 
communication is key, along with a shared agenda, 
openness to ask questions, regular assessments of read-
iness to change, self-management goals, and corrected 
misunderstandings of the treatment plan. 

Patients diff er in 
their readiness to 
change health habits 

KATHERINE M. 
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4.SET SELF-MANAGEMENT GOALS. 
Doctors and other staff members can help patients 

identify incremental changes in their health behavior 
that are realistic for them to achieve. In discussing the 

self-management goal, it is useful to again assess the 
patient’s confidence that she will be able to carry it 
out. Goals should be specific (for example, commit to 
lid hygiene), limited (for example, specific directions 
or products for 1 month after which goals can be con-
tinued or modified at the next visit), achievable, and 
measurable. 

Communication
Continued from page 13

Keep in mind that it is pref-
erable to develop goals that 
measure behavior rather than 
results.

5.CLOSE THE LOOP.
Research has shown that as 

many as half of patients have 
misunderstood some portion of 
what was discussed at their doc-
tor’s visit.8 Having the patient 
verbalize key instructions allows 
the physician to correct misun-
derstandings before they become 
errors.

Shift in thinking
For success and efficiency in dis-
ease management, let’s shift our 
sights from a provider-dependent 
orientation toward one of patient 
proactive, preventative, and self-
care management in dry eye and 
other chronic diseases. Active 
2-way doctor-patient communi-
cation is key to achieve this goal.
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By Susan Resnick, OD, FAAO, FSLS

B
lepharoptosis (or simply “ptosis”) can 
present in a variety of ways 
in clinical practice. In some 
cases, ptosis—a unilateral or 

bilateral drooping of the upper eyelid—
is pronounced and is proactively men-
tioned by a patient seeking treatment. 
In many cases, however, presentation 
may be more subtle, or the practitioner 
is hesitant to initiate discussions that 
invariably involve surgery. 

An active approach to identifying pto-
sis and discussing its implications with 
patients, however, is an important part 
of optometric practice. The asymmetric 
or “sleepy” appearance characteristic 
of ptosis can impact patients’ well-be-
ing, with study data revealing increasing anxi-
ety and appearance-related distress in patients 
with ptosis.1,2

Further, the potential impacts of ptosis go 
beyond factors related to appearance—even mild 
cases of ptosis can lead to detectable visual-field 
deficits,3-5 which, in turn, can affect patients’ nor-
mal daily activities and health-related quality of 
life.1,6-8

ODs also know that many patients are likely 
to develop ptosis as they age. Studies examining 
ptosis prevalence have consistently shown that 
incidence increases with age in the adult popula-
tion.9-11 Consistent with this, aponeurotic ptosis, 
caused by stretching or dehiscence of the levator 
aponeurosis, and typically associated with aging, 
is the most common form of the condition.12

Other known causes include contact lens wear 
(both rigid and soft lenses),13-17 ocular surgery 
(such as glaucoma, cataract, or strabismus pro-
cedures, which can lead to transient or more per-
sistent forms of ptosis),18,19 and various underly-
ing conditions.20

Importance of evaluation
There are several good clinical reasons to include 
upper eyelid and/or ptosis evaluation in practice. 

First, ptosis may be caused by a more serious 
underlying condition. It is therefore important to 

conduct a differential diagnosis to iden-
tify or rule out such conditions so that 
appropriate intervention can be initi-
ated (Table 1). 

Potential underlying neurologic or 
muscular causes of ptosis include third 
cranial nerve (oculomotor nerve) palsy, 
myasthenia gravis, Horner’s syndrome, 
and chronic progressive external oph-
thalmoplegia (CPEO), all of which can 
be readily identified via a relatively brief 
clinical examination. 

For example, Horner’s syndrome is 
characterized by a mild unilateral ptosis 
accompanied by ipsilateral pupil con-
striction and facial anhidrosis.20-22 From 

an upper eyelid perspective, the ptosis is mild, 
but the condition may be secondary to trauma 
or stroke, for example, which makes an accurate 
diagnosis essential. 

Similarly, ptosis caused by third cranial nerve 
palsy is identifiable by its unilateral nature and 
characteristic accompanying features: a “down 
and out” position of the affected eye, diplopia, 
and pupil dilation.20-22 This condition can be sec-
ondary to ischemia and aneurysm, and, depend-
ing on whether the underlying oculomotor nerve 
palsy is judged to be partial or complete, close 
monitoring or immediate referral for neuroimag-
ing is required.20-22

Clinical examination can also identify condi-

How to identify ptosis 
in clinical practice
A simple addition to the comprehensive exam can make a big difference for patients

TAKE-HOME MESSAGE Upper eyelid and/or ptosis 
evaluation should be routinely assessed in examinations, 
particularly of older patients. These simple examina-
tions can lead to earlier intervention, as well as the 
identification of more serious underlying conditions or 
pseudoptosis.

SUSAN RESNICK, 
OD, FAAO, FSLS,
is principal and 
managing partner at 
a specialty contact 
lens practice in Long 
Island and New York 
City

Additional chair time 
required is minimal 
when the evaluation 
is incorporated 
into the routine 
comprehensive exam

START THE CONVERSATION EARLY

In the same way that ODs prepare patients for presbyopia or cataracts, it can be easier to 
discuss a patient’s age-related ptosis and potential treatment options if they have already been 
introduced to it as a common instance related to aging.

CONDUCT CLINICAL EXAMINATION OF THE EYELIDS

Incorporate simple measurements and tests (levator function, marginal reflex distance-1 [MRD-
1]) into the comprehensive exam of older patients and those in whom ptosis is already evident.

MAKE USE OF PHOTOGRAPHS

To get an idea of new patients’ ptosis onset and progression, ask to see their driver’s licenses or 
photos from their smartphones. Track progression in patients with photos taken in-office and 
included in their patient records.

CONDUCT DIFFERENTIAL DIAGNOSIS

Select a referral or treatment approach based on the diagnosis. Identify potentially serious 
underlying conditions that may require urgent intervention, or cases of pseudoptosis, for which 
a different approach is most appropriate.

RECOMMEND TREATMENT THAT FITS PATIENTS’ NEEDS

Patients may favor a conservative or aggressive approach. Present the range of options 
and proceed with what will provide the best combination of clinical success and patient 
satisfaction.

STAY CURRENT

Patients want to know how their options are evolving over time, and ODs can increase their 
satisfaction by keeping them informed.

 TABLE 1  Tips for identifying ptosis in your practice

See Ptosis on page 18
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tions that might at first appear to be ptosis but 
involve no pathology of the upper eyelid retrac-
tor muscles or aponeurosis (such as pseudoptosis). 
These conditions include mechanical causes, such 
as dermatochalasis, brow ptosis, or floppy eyelid 
syndrome; neurogenic causes such as hemifacial 
spasm; and anatomical causes such as microph-
thalmos or superior sulcus deformity.20-22

Interventions targeting the upper eyelid muscles 
may not be effective in cases of pseudoptosis, so 
differentiating these conditions from upper eye-
lid ptosis is essential in helping to select appro-
priate treatment.

Identification and evaluation
From a clinical practice perspective, ptosis can be 
quickly and effectively identified and evaluated as 
part of a patient’s routine comprehensive exam-
ination. While a measure like the palpebral fis-
sure distance (PFD) assesses the relative position 
of both the upper and lower eyelid, and therefore 
may be an indicator of dysfunction of either or both 
eyelids, the marginal reflex distance-1 (MRD-1), 
which is a measurement of the distance from the 
central pupillary light reflex to the central mar-
gin of the upper eyelid, helps identify drooping of 
the upper eyelid specifically. 

Normal MRD-1 is typically 4 to 5 mm, and a 
decrease in MRD-1 is an indicator of the presence, 
as well as the severity, of ptosis.20,21,23 MRD-1 is 
also an easy measure to help track ptosis progres-
sion with the help of photographs taken in-office. 
Similarly, measuring eyelid crease height, the dis-
tance from the upper eyelid crease to the eyelid 
margin, can be a helpful diagnostic tool. Normal 
eyelid crease height is approximately 7 to 8 mm in 
males and 9 to 10 mm in females, and an increase 
in this measure can be suggestive of aponeurotic 
dysfunction.23

An assessment of levator function is likewise 
an important part of diagnosing ptosis. Levator 
function is assessed by negating frontalis muscle 
function (by holding the brow with the thumb) 
and measuring upper eyelid excursion when the 
patient shifts from downward to upward gaze. 

The degree of levator function is based on this 
measurement, with 0 to 4 mm of lid elevation clas-
sified as poor function, 5 to 11 mm of lid elevation 
classified as fair function, 12 to 14 mm of eleva-
tion classified as good function, and >15 mm of 
elevation classified as normal.23

Finally, visual field testing (such as Humphrey 
visual field test, Goldmann visual field test, or 
Leicester peripheral field test), when available, can 
be useful in assessing functional deficits caused 
by ptosis.1,3,57 Unfortunately, the utility of visual 
field testing is primarily limited to establishing, 
for payer purposes, a functional need for surgi-

cal intervention. 
Similarly, cases of pseudoptosis can often be 

quickly and easily identified. Dermatochalasis, 
for example, can be identified by gently lifting 
excess eyelid skin and performing eyelid evalua-
tion to ascertain normal upper eyelid function.21

Importantly, there is no need for a separate con-
sult to perform any of these diagnostic tests, and 
the additional chair time required is minimal when 
the evaluation is incorporated into the routine com-
prehensive exam. 

Treatment
Current treatment for ptosis exclusively consists 
of a range of surgical approaches, with the exact 
technique selected based on the specific pathology. 
Common surgical targets are the levator, Müller’s 
muscle, and levator aponeurosis.7,24-26

Surgical intervention is generally effective, 
improving upper eyelid elevation, the superior 
visual field, and patients’ health-related quality 
of life.6-8

So, while it might seem difficult to raise the 
topic of ptosis with patients, the benefits are evi-
dent: keeping patients informed, demonstrating a 
commitment to their overall eye health, and, when 
needed, directing them to treatment that can be 
truly impactful. 

As new non-surgical therapies to treat ptosis 
become available, the potential options for patients, 
whether their ptosis is mild, moderate, or severe, 
will only grow, making identification and charac-
terization an important part of clinical practice. 
As practitioners, ODs owe it to patients to look 
for ptosis, and not wait for it to look for them.
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While it might seem diffi  cult to raise the 
topic of ptosis with patients, the benefi ts 
are evident
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Our patients deserve eye allergy itch relief that we know and trust. Although 
not a chronic allergy sufferer, I tend to experience intermittent symptoms of 
severe itchy eyes due to allergies. When that occurs, I always reach for my bottle 
of Pataday® Once Daily Relief, knowing that my allergy-related itchy eyes will be 
relieved within minutes,1 and that relief will last all day.2,3 Ocular allergies can not 
only cause itchy discomfort, but can also impact work performance or distract 
during a social situation; fast, effective relief is what I expect, and I want to offer 
the same for my patients.

One drop, once a day with Pataday® provides effective relief for ocular itch 
associated with allergic conjunctivitis.1 All Pataday® products feature the number 
one prescribed eye allergy itch relief ingredient, olopatadine, and Pataday® Once 
Daily Relief is the first and only once-daily eye allergy itch relief that your patients 
can obtain over-the-counter (OTC). 

Olopatadine has a dual mechanism of action that directly addresses the 
pathology underlying ocular itch associated with allergic conjunctivitis.4

This inflammatory ocular reaction is caused by the binding of allergens to 
immunoglobulin E (IgE) antibodies on sensitized mast cells on the surface of 
the eye,4 which then release histamine and other pro-inflammatory mediators.4

The released histamine binds to H1 histamine receptors on neurons and blood 
vessels, causing the itching associated with allergic conjunctivitis. Olopatadine is a 
highly effective mast cell stabilizer and it also blocks the actions of histamine.3

Both of these effects work to significantly decrease the ocular itch associated 
with allergic conjunctivitis.2 (Figure 1) Pataday® Once Daily Relief significantly 
decreases the severity of ocular itch all day long with a single administration.3

Ocular allergy itch is a common problem. A combination of survey
results with United States population data suggests that about 66 million 
Americans suffer from ocular allergies7,8; and more than one-third of allergy 
sufferers consider their ocular symptoms to be extremely bothersome.9 Itchy 
eyes is reported in almost 3 out of 4 allergy sufferers.10 The over-the-counter 
availability of Pataday® provides an opportunity for more of our patients to obtain 
targeted ocular allergy itch relief.  

We now have an opportunity to fill a clearly unmet need for many of our patients: 
easily obtained, effective,3 and trusted therapy for ocular itch due to allergies. 
Over-the-counter Pataday® Once Daily Relief and Pataday® Twice Daily Relief 
both contain the most commonly prescribed ocular allergy itch relief ingredient, 
olopatadine, with dosing regimens (once daily or twice daily) to meet patients’ 
individual needs. Pataday® Once Daily Relief is a 0.2% olopatadine ophthalmic 
solution, and Pataday® Twice Daily Relief is a 0.1% olopatadine ophthalmic 
solution, both shown to rapidly reduce ocular itch due to allergy.3 Importantly, 
Pataday® Once Daily Relief and Pataday® Twice Daily Relief utilize the same 
formulations as the previous prescription versions that have been trusted to 
provide ocular allergy relief to your patients: Pataday® and Patanol®, respectively.
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Figure 1. Dual mechanism of action of Pataday® in the treatment of the itch associated with
allergic conjunctivitis4–6



20

Technology

Im
ag

e 
co

ur
te

sy
 o

f 
V

is
ua

l G
en

er
at

io
n

 @
A

do
be

 S
to

ck

 NOVEMBER 2020 |

By Jordan Rosenfeld

B
illing is a crucial part of every 
physician practice, no matter 
the size. To do it right requires 
dedicate billers and coders, 

and constant oversight of claims and 
reimbursements. Physicians may won-
der when it’s time to outsource billing 
to a third party company. Dan Schulte, 
SVP of healthcare at HGS, a global busi-
ness outsourcing company, offers some 
pros and cons for outsourcing.

Trigger events
If unsure whether to outsource billing, Schulte 
says physician practices can use the follow cir-
cumstances as guidelines:

1. Your patient accounting system is old and 
needs replacing

2. You have chronic problems with 
credentialing challenges

3. You’re seeing constant change in 
reimbursement models

4. You have weak net revenues and poor cash 
recoveries based on your expectations

If any or all of those trigger events 
apply to a practice, it’s probably a good 
idea to outsource. While cost of out-
sourcing is a concern for many phy-
sicians, Schulte argues that not doing 
so is leaving more money on the table.

“The revenue cycle is a complex pro-
cess and for those who think they have 
an absolutely clear understanding of all 
the issues, I have a surprise for them—
there will be a rude awakening at some 
point that they did something wrong.”

Pros of outsourcing
The most significant point in favor of outsourc-
ing billing is having “a trusted partnership…that 
a professional revenue cycle partner can bring,” 
Schulte says. This includes being able to give a 
practice clear direction to improve revenue and 
having a comprehensive knowledge of regulatory 
issues from the federal government and payers.

“A revenue cycle partner is making sure the 
demographic data’s correct, that the bill is cor-
rect, that it goes through the clearing house cor-
rect, that the payer receives it,” Schulte says.

Additionally, he says that an outsourcing part-
ner can offer helpful analytics that allow the prac-
tice to have a clear picture of what is happening 
with their accounts. “[They] can report back to 
you how accounts receivable is aging, if payers 
are misbehaving, how patients are responding to 
changes in reimbursement,” to name a few, he says.

They can also help physicians negotiate better 
contracts with payers if the analytics reveal that 
the current contract isn’t working for the physician.

While Schulte agrees that practices can “grow 
their own talent” by hiring and training billing 
and coding staff, he points out a significant barrier.

“People change jobs and careers,” he says. When 
you have a small staff working for you and one 
of them leaves, you have to start from scratch to 
replace them.”

In an outsourcing relationship, there’s always a 
team of people available to make sure your claims 
are handled.

When not to outsource
Not every situation allows for outsourcing, how-
ever. Some specialists may have more complex 
billing procedures that require clinical review, 
such as cardiothoracic surgeons, he says. “That’s 
not something that can be outsourced very easily 
because you need to have a high degree of knowl-
edge of the discipline itself.”

And any other situation in which “an intimate 
relationship between case management and 
care planning for a particular patient requires a 
closer touch,” such as mental health services, that 
wouldn’t be a great fit for an outsourcing service.

How to select a good outsourcing 
partner
For practices that decide to outsource, Schulte offers 
the following tips for selecting the right partner.

– Proven expertise. The vendor should have 
a solid reputation and understanding of your 
needs as a practice

– Solid references. Schulte recommends 
asking for recommendations for other 
practices like yours; then you’ll have 
evidence that the partnership works for your 
kind of model

– Transparency. The vendor should provide 
clear information up front about the terms 
of the agreement, fee structure and 
implementation plans. There should be no 
hidden costs.

– Current technology. Ask for clarity that the 
vendor is using the most current technology 
to get the work done

“OVERALL THE FINAL QUESTION IS: Can the 
vendor do for you what really needs to be done? 
You’re not looking for their basic skills; you want 
them to deliver what you need,” Schulte says.

Know the pros and cons 
of outsourcing billing
Should your practice outsource its billing services, and if so, to whom?

TAKE-HOME MESSAGE The decision of how to 
handle billing should be taken seriously. There are sev-
eral pros to outsourcing, like developing a clear direction 
on how to improve revenue and having a comprehensive 
knowledge of regulatory problems from the federal 
govenrment and payers. A good outsourcing partner is 
transparent, uses current technology, and has proven 
expertise and solid references.

Jordan holds an MFA in creative writing and literature from the Bennington 
Writing Seminars and a BA in liberal studies from the Hutchins School.
https://www.linkedin.com/in/jerosenfeld/
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By Marta C. Fabrykowski, OD, FAAO

E
specially today, we live in a rapidly advanc-
ing age of technology. Our com-
puters and testing technology 
are becoming smarter, more 

multi-functional, multi-dimensional, 
and cross sensitive. As technology 
evolves, so could ODs’ creativity with 
its diagnostic use—to make the most of 
what are undoubtedly expensive office 
purchases and expand patient commu-
nication and illustration. 

ODs are often an entry portal for 
patients not only into eye care but often 
to the healthcare system, and existing 
technology could be working harder for 
us, especially when it comes to sys-
temic diseases.

Going beyond
ODs were taught and practice diagnostic approaches 
to assess retinal involvement in diabetes (DM) and 
hypertension (HTN) with dilated examinations 
and macular optical coherence tomography (OCT). 
But for what other conditions could we find these 
same imaging modalities useful? 

We were taught we could visualize a posterior 
vitreous detachment (PVD) with a vitreous scan—
but how else could we utilize these images for 
other systemic conditions? 

We routinely perform endothelial cell counts 
(ECCs) on patients with Fuchs’ endothelial corneal 
dystroph in preparation for various ocular surger-
ies, but for which other diseases could it be of use? 

We have so many capabilities at our literal fin-
gertips, the possibilities are sometimes much wider 
and more useful than we imagine.

OCT
Findings on OCT—whether measuring macular or 

retinal nerve fiber layer thickness—can 
be an extraordinarily useful window 
not only for vascular diseases but also 
into neurological conditions.  

One example is Parkinson’s disease 
(PD). Though it is one of the most well-
known motor symptom diseases, only 
recently has the spectrum of its non-mo-
tor symptoms come to light.1 In addition 
to a slew of ophthalmologic signs and 
symptoms such as double vision, dry 
eye, and visual hallucinations, patients 
with PD can also present with scanna-
ble retinal findings.2 As the retina is an 
extension of the central nervous system 
(CNS), posterior pole findings are now 
becoming potential useful biomarkers 

for neurologic changes in PD.1

Recent studies have found that these patients 
may exhibit thinning in the macula, specifically 
the forveal pit, and may prognosticate earlier diag-
nosis and staging.3 Specifically, it has been noted 
that a reduction of macular volume and foveal 
thickness is often found, except in the nasal and 
inferior inner quadrants of the macula. More often, 
thinning of the general retinal nerve fiber layer 
(RNFL), specifically in the inferotemporal quad-
rant, can be an indication of PD.3,4

Because PD patients often complain of reduc-
tion in visual function despite normal visual acu-
ity, demonstrating changes via tangible numbers 
and visually appreciable scans could be validat-
ing and in fact quite helpful. 

Multiple sclerosis (MS) is another well-known 
neurodegenerative disease of the CNS that has 

reported correlation between axonal retinal 
changes in the optic nerve of the retina and neu-
rologic changes. 

Not only can ODs use OCT in cases of exist-
ing diagnosis to confirm a history of previous 
acute optic neuritis attacks to help guide treat-
ment algorithms, but measurements of RNFL thick-
ness obtained with OCT could measure subclin-

Novel uses of technology 
for systemic disease
Go beyond dilated exams and macular optical coherence tomography

TAKE-HOME MESSAGE Current technology avail-
able to most optometrists, such as optical coherence 
tomography, specular microscopy and vitreoretinal 
imaging can be used for broader applications than 
traditional diagnostic implementations. Diagnosing 
and treating diseases such as Parkinson’s, Multiple 
Sclerosis, diabetes, and Crohn’s disease, among other 
systemic conditions, can be improved upon with tools 
that scan the the eye.

One example in 
which visualization 
of the vitreous can 
play a crucial role in 
accurate diagnosis 
and management is 
uveitis

MARTA C. 
FABRYKOWSKI, 
OD, FAAO,
is on staff at the 
Manhattan Eye, 
Ear, & Throat 
Hospital faculty 
ophthalmology 
practice

Figure 1. 
Optical coherence 
tomography identifying 
vitreal cells in a 66-year-
old syphilitic patient with 
panuveitis. Notice the 
hyperreflective deposits 
suspended above the 
macula.
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ical accumulation of axonal damage and neuro-
nal loss.5,6 Early changes may provide an oppor-
tunity for timely intervention and introduction to 
broad resources prior to true clinical exhibition 
of the disease.6

This same hard-working retinal scanning 
machine often has vitreous scanning capabili-
ties. Although ODs have been trained to exam-
ine the vitreous both with direct slit lamp and 
indirect biomicroscopy examination, vitreous haze 
can often be difficult to appreciate in the face of a 
compromised anterior segment and can also vary 
between practitioners. 

An OCT is able to visualize the status of the vit-
reous, which can be an important tool not only for 
classification, standardization, document progno-
sis and management, and for documentation and 
patient demonstration.7

One example in which visualization of the vit-
reous can play a crucial role in accurate diagno-
sis and management is uveitis.8 The diagnosis of 
anterior, intermediate, posterior uveitis depends 
on the anatomic location and grade of inflam-
mation. Sarcoidosis, one of the leading causes of 
inflammatory eye diseases, presents with ocular 
involvement in 20 to 30 percent of cases.8 It was 
reported in one study that in eyes with sarcoid 
uveitis, 28 percent were anterior, 38 percent were 
intermediate, 12 percent were posterior, and 22 
percent were panuveitis.9

In these patients, scanning the vitreous, or vit-
reoretinal interface, as an objective measurement 
would be helpful for accurate diagnosis in 72 per-
cent of the patients, especially since posterior uve-
itis can sometimes be asymptomatic for the patient 
comparative to anterior uveitis.9 See Figure 1 for 
scan of vitreoretinal interface depicting vitreal 
inflammatory cells.  

Other systemic conditions where vitreoretinal 
imaging can be helpful are Vogt-Koyanagi-Harada 
(VKH), ocular toxocarosis, and Behçet ś disease; 
less common but also present are acute retinal 
necrosis (ARN), Whipple’s disease, and Crohn’s 
disease.10

Moving to the anterior segment of the eye, many 
systemic diseases that can cause retinopathy can 
also affect the morphology and function of the 
cornea.11 There is limited information on endothe-
lial layer function in the face of vascular pathol-
ogy, although there have been suggested links.12

Examples like diabetes with its chronic hypergly-
cemia can also compromise the corneal endothe-
lium, not only altering its transparency but rais-
ing for discussion its ability to heal after surgical 
intervention, such as cataract surgery.12

Specular microscopy
We use specular microscopy to evaluate the cor-
neal endothelium with parameters that we are 
familiar with—cell density, polymegathism, and 
pleomorphism. Most often we use it to examine 
patients with Fuchs’ endotheliuam corneal dystro-
phy (FECD) or concurrently with glaucoma or uve-
itis, checking for guttae. However, we can expand 
its use in a helpful way to many other systemic 
diseases which may have corneal manifestations. 

Many studies have found reduction in endothe-
lial cell density with a higher rate of pleomorphism 
and polymegathism, some studies even correlating 
with grades of diabetic retinopathy.11,13 See Figure 
2 for specular microscopy of a diabetic patient’s 
endothelium. 

Corneal complications in diabetic patients are 
so common that it has been collectively termed 
diabetic keratopathy, which includes both epithe-
lial and endothelial dysfunction.11

In one study, it was found that patients with 
either hypertension or cerebrovascular diseases 
developed corneal endothelial insufficiency (CEI) 
after cataract surgery.12 As it is known that endo-
thelial cell counts decrease with age, it may be 
helpful for patients, especially with these two con-
ditions, to illustrate the risk in a discussion that 
includes a visual.

Offering systemic care
ODs will always have standard clinically indicated 
and reimbursable reasons to complete certain scans 
for various diseases; however, there are potentially 
scores of existing ophthalmologic tests that could 
be useful in discussions of systemic manifesta-
tions with patients, both in a well-known and in 

a less well-known manner. 
If ODs already have the technology in the office 

and are able to spend a few more minutes illus-
trating and discussing the results, the demonstra-
tion of full care can go a long way in systemically 
caring for a patient. 
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Figure 2. 
Endothelial 
specular 
microscopy 
(Konan Medical) 
in 70-year-old 
diabetic featuring 
loss of hexagonal 
shape, coalesced 
guttae, and 
polymegathism.
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By Mohammed Rafieetary, OD, FAAO

R
etinal (macular) edema is caused by the breakdown of 
the blood-retinal barrier, resulting in leakage of serum, 
lipids and protein. 

On clinical examination, edema may be difficult to 
see, but vascular changes such as microaneurysms and hard 
lipids known as exudates are often better visible (Figure 1A).

On optical coherence tomography (OCT), edema results in vari-
able increases in the retinal or macular thickness, and fluid is 

often represented as hypo-reflective pockets (Figure 1B).
Following successful treatment with anti-vascular endothelial 

growth factor (VEGF) injections and/or laser photocoagulation, 
an increase in hard exudates may initially be noted as serum 
dries out while hard lipid residue forms (Figures 2A and 2B).

Once the leakage stops, it may take several months for the 
hard exudates—seen as intraretinal hyper-reflective deposits on 
the OCT—to slowly absorb (Figure 3).

Occasionally, the solidifying serum can be seen in mid-phase 

Diabetic retinopathy 
clinical pearl pictorial

A patient discontinues DME treatment, graded severity shows in retinal images
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from liquid to hard deposits. 
This can be referred to as “soft exudate,” not to be confused with the 

use of the same term to describe cotton-wool spots. Clinically, “soft exu-
date” has a creamy color (Figure 4A); on OCT it has a semi hyper-reflec-
tive presentation (Figure 4B). After treatment, this material turns to hard 
exudate and dissipates over time (Figures 5 and 6). 

Neglecting continued care of the disease can result in significant wors-
ening of these findings and patients prognosis (Figure 7). 

The patient depicted in these images failed to return for continued treat-
ment for several months, resulting in increased severity of exudative ret-
inopathy.

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. 

 mrafieetary@charles-retina.com
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By A. Paul Chous, MA, OD, FAAO

A
s of this writing, the global SARS2-CoV-2 
pandemic (COVID-19) has 
infected more than 44 mil-
lion people worldwide (5.3 

million in the U.S.) and has resulted in 
780,000+ deaths (175,074 in the U.S.).1

Mortality appears to arise from a con-
stellation of pulmonary, cardiac, neuro-
logic, vascular, and renal damage asso-
ciated with excess and uncontrolled 
release of inflammatory proteins (cyto-
kine storm), acute respiratory distress 
syndrome (ARDS), and hypercoaguabil-
ity.2 The majority of deaths are preceded 
by respiratory failure due to alveolar 
damage, and difficulty breathing, poor 
oxygenation of red blood cells leading 
to acute arterial hypoxia.3 Of note, there is often 
a mismatch between low measured oxygen satu-
ration and minimal symptoms of respiratory dis-
tress, referred to as “happy hypoxia.”4

Diabetes and COVID-19
Although patients with diabetes are not believed 
to be more susceptible to primary infection by the 
virus, the presence of diabetes is now a well-es-
tablished risk factor for poor outcomes, including 
higher risk of intensive care unit (ICU) admission, 
ventilatory intubation, and death. After obesity 
and hypertension (conditions that frequently com-
mingle with diabetes), diabetes is the third most 
common comorbidity associated with COVID-19 
hospitalization and mortality.5

The reasons for this increased risk are not 
entirely clear, but diabetes in general, and hyper-
glycemia and insulin resistance in particular, are 
linked to excess inflammation, vascular coagula-
bility, and increased risk of secondary infection, 
including pneumonia.6 Diabetic ketoacidosis (DKA) 
is occurring at higher rates in patients with dia-

betes and COVID-197,8 a condition that may cause 
cerebral edema, ARDS, myocardial infarction, and 

death as a consequence of rapid shifts 
in intracellular fluid volume. Hospital-
ists are reporting profound insulin resis-
tance in patients with pre-existing dia-
betes who are admitted with SARS-2-
CoV infection, as well as new-onset dia-
betes in some patients without prior 
diagnosis.9

Recent analysis of COVID-19 patients 
in Wuhan, China, shows that blood glu-
cose levels at hospital admission were 
highly predictive of severe complica-
tions and death. 

Specifically, patients with a spot 
blood glucose reading >196 mg/dl (11.1 
mmol/L) at admission were 3.2 times 

more likely to experience in-hospital complications 
(including more than a doubled risk of ARDS and 
ICU admission, and nearly a 10-fold increased risk 
of acute cardiac injury) and 7.6 times more likely 
to die compared to patients with blood glucoses 
<196 mg/dL.10

Further analysis has also shown that patients 
with diabetes with relatively good metabolic con-
trol prior to admission (with a predominance of 
glucose readings between 70 and 180 mg/Dl and/or 
glycosylated hemoglobin <7.5 percent) had better 
outcomes than those with poorer relative glucose 
control.11 Moreover, fasting blood glucose >126 mg/
dl compared with <106 mg/dl in admitted patients 
without previous diagnosis of diabetes increased 
mortality 4-fold over the next month in 605 hos-
pitalized COVID-19 patients in Wuhan, China.12

In addition to promoting inflammation and clot-
ting, analysis shows that glycosylation (irrevers-
ible glucose binding) of angiotensin conversion 
enzyme type-2 (ACE2) receptors is requisite for 
spike protein attachment of SARS-CoV-2 to epithe-
lial cells, a feature that may explain why hyper-
glycemia is such a profound risk factor for poor 
outcomes.13 In concert with clinical outcomes data 
discussed above, this had led many diabetologists 
to advocate for far more rigorous control of hyper-
glycemia when patients with diabetes are admit-
ted with COVID-19 infection.14

Additionally, many suggest discontinuation of 
sodium glucose cotransporter type-2 reuptake 
inhibitors (SGLT2i), a newer class of diabetes med-
icine that facilitates urinary excretion of glucose 
and has demonstrated cardioprotective and reno-
protective benefit in large clinical trials but also 
increases the risk of DKA and may increase ACE2 
receptor activity.15 Interestingly, a clinical trial is 
now specifically looking at the potential heart and 
kidney benefits of SGLT2 therapy in patients with 
newly-diagnosed SARS2-CoV infection.16

Increased mortality
All this begs the question as to whether or not 
patients with diabetes should be examined by 
optometrists and ophthalmologists at customary 
intervals for the presence and worsening of dia-
betic retinopathy. 

As Socrates is purported to have said: It depends. 
Although diabetes patients do not appear to be 
more likely to contract COVID-19 infection when 
outside the home than are other patients, the real-
ity is that patients with diabetes are significantly 
more likely to suffer complications and die, par-
ticularly if their metabolic control is poor. 

In all cases, increased susceptibility to morbid-
ity and mortality from COVID-19 infection in dia-
betes means that eye doctors need to ensure rigor-
ous infection control measures in their practices, 
including scrupulous masking, vigilant social dis-
tancing, adequate building/exam room ventila-
tion (and, in my opinion, minimal talking and the 
shortest possible visit duration), use of phoropter 
and slit lamp barriers and, of course, meticulous 
hand washing/disinfection of all contact surfaces. 
Encouraging patients to maintain good metabolic 
control is more important now than ever.

Delaying eye exams
Although patients with sub-optimal control are 
also at higher risk for developing diabetic retinop-
athy in general and sight-threatening diabetic ret-
inopathy in particular, it may be prudent to delay 
routine dilated eye examinations for at least some 
of these patients (such as those with no or rela-
tively mild non-proliferative diabetic retinopathy 
and no evidence of macular edema the year before) 
to minimize risk of community exposure in-tran-
sit to and within busy eyecare facilities. 

For patients with no retinopathy and good glu-
cose control, the decision to delay makes even more 
sense. For patients with sight-threatening retinop-
athy (severe non-proliferative diabetic retinopathy 
[NPDR], proliferative diabetic retinopathy [PDR] 
and/or diabetic macular edema [DME]) the need 
for close follow-up and treatment, if indicated, to 
preserve vision almost certainly outweighs the risk. 

How diabetes 
affects COVID-19
Considerations for eyecare providers to better care for their patients with diabetes

TAKE-HOME MESSAGE Diabetes does not 
increase risk of COVID-19 infection, but it is a significant 
risk factor for morbidity and mortality from infection. 
Hyperglycemia is a major risk factor for bad outcomes 
in hospitalized patients. For patients at low risk of de-
veloping sight-threatening diabetic retinopathy based on 
recent examination and clinical profile, delaying dilated 
eye examinations may be prudent during this pandemic.

A. PAUL CHOUS, 
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factor for poor 
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The UK Center for Evidence Based Medicine 
(CEBM) has expeditiously generated recommenda-
tions for diabetic retinopathy exam intervals during 
this pandemic calling for surveillance intervals 
of 18 to 24 months in low-risk patients and cus-
tomary follow-up intervals for those who require 
laser photocoagulation or anti–vascular endothe-
lial growth factor (anti-VEGF) therapy.17 CEBM also 
advocates for in-office infection control measures 
as outlined above. 

We live in extraordinary times that have required 
ODs to adapt to the “new normal” for safe deliv-
ery of eye care. Staying up-to-date on communi-
ty-specific transmission of COVID-19, giving sound 
advice, and tailoring clinical protocols for patients 
at high-risk will allow ODs to preserve patients’ 
vision, well-being, and lives.
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In the next few years, however, there 
will be a number of topical pharmaceu-
tical options for patients that will treat 
presbyopia indirectly or treat the under-
lying cause. These potential options will 
give eyecare providers more options and 
patients more choices to manage this 
age-related problem. 

Types of correction
There are two general categories for phar-
maceutical correction for presbyopia. The 
first includes pharmaceutical treatments 
that address the root cause of the prob-
lem, “true” pharmaceutical treatments 
for presbyopia. These are treatments that 
actually change the composition of the lens and 
work directly on the chemical make-up of the lens 
composition or the lenticular fibers.2

The second group includes what are called phar-
maco-refractive products and the use optical phe-
nomenon (increasing the depth of field) to address 
the symptoms of presbyopia but do not fix the root 
cause of the problem. This group is closer to get-
ting to market than the former. 

Because the “true” pharmaceutical therapies for 
presbyopia are more in the distant future we will 
look primarily at the pharmaco-refractive therapies. 

Pharmaco-refractive treatments 
The use of pinhole optics (PHO) to increase the 
depth of focus has been around for decades. Many 
of the medical devices that have been used to 
address presbyopia have capitalized on this opti-
cal phenomenon.3 Eyecare practitioners currently 
use PHO to double check for refractive accuracy 
with a pinhole occluder.4

Devices such as AcuFocus’s Kamra inlay have 
shown to be a safe and effective treatment for 
presbyopia (as followed by a 4-year post-implant 
study).5,6 Despite the need of some of the devices 
to be explanted (<7 percent), including those that 
were necessitated by events (not related to the 
device), patient outcomes and patient satisfaction 
validated both effective as well as well tolerated. 

Based on the concept of PHO to treat presby-
opia, the new class of eye drops that will be on 
the market soon create PHO using a miotic. How-
ever, a miotic such as pilocarpine alone, unless 
selectively dosed, is problematic to use because of 
its side effects.7 These side effects include head-
ache, redness, cillary spasm, brow ache, accom-
modation, and even uveitis. Another concern with 
miotics is their varying effects of onset, duration, 
and durability due to iris color.8

Despite the shortcomings of miotics, pharmaceu-
tical companies and clinical scientists have moved 
forward to develop pharmaco-refractive products 
to treat presbyopia. The formulations have been 
combining the miotic with agents to temper the 
side effects while allowing the miotic to work or 

by precise titration of the dose. While 
pilocarpine is likely the most com-
mon miotic used for these combina-
tions as well as a stand-alone, other 
actively used miotics are carbachol 
and aceclidine. 

The tempering components of the 
drug formulation are: 
– Brimonodine to reduce cillary mus-
cle contraction
– Bromfenac, diclofenac, dexametha-
sone to reduce inflammation and cil-
lary muscle contraction
– Phenylephrine to reduce cillary 
muscle contraction
– Naphazoline to reduce redness

– Tropicamide to reduce accommodation) 
– Polyethylene glycol to increase comfort

These are only some of the active ingredients 
because many active ingredients of products under 
corporate development are kept confidential. One 
of these, oxymetazoline, is noted to be one of the 
active ingredients in the Allergan formulation, pos-
sibly used to temper the miotic. 

Listings of the products can be seen in Table 1. 

TAKE-HOME MESSAGE While the presbyopic 
market grows, the innovation for presbyopic treatments 
has lagged. However, in the next few years that situation 
should change. This article reviews one segment of 
that novel growth by reviewing pharmaco-refractive 
products that should be available in the U.S. in the next 
few years. KHAN LAU, OD, 

MBA, FAAO, 
is director of medical 
and professional 
affairs at clinical 
resource organization 
Promedica 
International

Treatments for presbyopia coming soon 
Continued from page 1

Miotics

Category Action Pathway

Pilocarpine Cholinergic agonist Miosis Muscarinic 3 agonist

Carbachol Cholinergic agonist Miosis Activates Ach receptors

Acelcedine Parasympathomeimetic Miosis muscarinic receptor agonist,
anticholinesterase 

Tempering Agent

Category Action Pathway

Bromfenac NSAID Reduce inflammation and 
cillary muscle contraction

Blocks COX-2 receptors 
reducing prostaglandin

Brimonodine Prostaglandin analog Reduce cillary muscle 
contraction

α2 agonist

Dexamethasone Steroid Reduce inflammation and 
cillary muscle contraction

Glucocorticoid –agonist

Diclofenac NSAID Reduce inflammation and 
cillary muscle contraction

Blocks COX-1 and COX-2 
receptors reducing 
prostaglandin

Nepafenac NSAID Reduce inflammation and 
cillary muscle contraction

Pro-drug blocks COX 
receptors reducing 
prostaglandin

Naphazoline Vasoconstrictor Reduce redness A-adrenergic agonist 
sympathomimetic

Oxymetazoline Decongestant Vaso-constriction
Reduce hyperemia

direct-acting α-1 adrenergic 
agonist and α-2a adrenergic 
partial agonist

Phentolamine mesylate Vasodilator Reverse mydriasis α-1 and α-2a adrenergic 
antagonist

Phenylephrine Decongestant Mydriasis sympathomimetic

Pheniramine Antihistamine anticholinergic

Polyethylene glycol Lubricant1

Vasoconstriction
Reduce discomfort Ophthalmic astringent

Tropicamide Mydriatic Mydriasis
Prevent accommodation

Anti-muscarinic

 TABLE 1  Presbyopia treatment formulation ingredients
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Following are companies seeking approval.

Allergan
Allergan released Phase IIa data from a study com-
paring oxymetazoline (AGN-199201), low-dose pilo-
carpine (AGN-190584), and both agents together. 
Oxymetazoline is a vasoconstriction deconges-
tant, a direct-acting alpha-1 adrenergic agonist, 
and alpha-2a adrenergic partial agonist tradition-
ally used to treat sinus congestion and conjunc-
tival hyperemia. 

In the company’s Phase II trial, about 70 per-
cent of subjects had at least a 2-line improvement 
in uncorrected near visual acuity (UCNVA).9 More 
data from additional Phase II studies is expected 
later in 2020. 

Allergan is in process with its Phase III (300+ 
subjects) using AGN-199201 and AGN 190854 
together in varying dosages and individually as 
well as with a carrier vehicle. The study should be 
completed in late 2020 with approval and launch 
for the product (Presbysol) planned in late 2021 
unless it is COVID delayed.10

Ocuphire Pharma
Ocuphire Pharma’s Nyxol is a combination asset 
using low-dose pilocarpine combined with phentol-
amine mesylate, a non-selective α-1 and α-2a adren-
ergic antagonist. This combined product offers a 
synergistic effect to produce ≥30 percent decrease 
in pupil size. In addition, Nyxol provides durabil-
ity because the decrease in pupil size lasted up to 
15 days in almost 60 percent of the subjects under 
both photopic and mesopic conditions. The prod-
uct is delivered in a kit form with phentolamine 
mesylate given at bedtime to mitigate concerns 
with hyperemia and low-dose pilocarpine given the 
following day or days later as needed to enhance 
the effect. This may present challenges for patient 
compliance in the clinic setting.11

Orasis Pharma
Orasis Pharma’s CSF-1 developed an oil-based for-
mulation which is a proprietary combination of a 
miotic and vehicle which may contain a non-ste-
roidal anti-inflammatory drug (NSAID). This para-
sympathomimetics creates a pinhole effect, and the 
NSAID precludes discomfort due to ciliary spasm 
and minimizes the risk of uveitis, according to 
the company. 

Its Phase IIb clinical trial with an enrollment 
of 166 subjects successfully met the primary end-
point, which demonstrated statistically significant 
improvement in distance-corrected near visual 
acuity of a 3-line or greater gain.12,13 The com-
pany plans to complete its Phase III trial in 2020. 

Visus Therapeutics
Visus Therapeutics’ Brimochol utilizes two active 
ingredients that constrict the iris sphincter and 
inhibit iris dilator contraction: carbachol and bri-
monidine. The combined product gives immediate 
effect (within 30 minutes) and features durability 
that can last through most of the day (8-10 hours).14

Presbyopia Therapies
Presbyopia Therapies’ PXR-100 uses acelcedine 
and tropicamide to induce miosis and mitigate 
accommodation, respectively. The drop causes 

miosis without the typical accommodative effect, 
thus providing improvement in near vision with-
out impairment in distance vision with the pin-
hole effect, according to the company. Onset is 
within 30 minutes, and the effect last for 4 to 5 
hours. During the trial, almost 50 percent of the 
subjects gained 3 lines of distance-corrected near 
vision acuity (DCNVA) and >90 percent gained 2 
lines.15 PRX-100 clinical trials were conducted in 
Tijuana, Mexico, and the company expects to be 
in Phase III trials by the end of 2020. 

Eyenovia
Eyenovia has taken a novel approach in that its 
micro-dose drug delivery device can deliver a pre-
cise dosage of pilocarpine. It is based on the fact 
that the eye cannot hold more that 6 to 8 μL of 
fluid but that the average dose of an eye drop is 
40+ μL. The device charges the delivery dose of 
7 μL so it adheres to the surface and distributes 
the dosage evenly on the cornea. The combined 
effect lases for about 3 to 4 hours.16

Non-U.S. formulations
More than a dozen pharmaco-refractive formula-
tions being tested, with some outside of the U.S. 

One notable formulation is FOV tears based in 
Colombia. Luis Filipe Vejarano, MD, has developed 
a drop cocktail composed of pilocarpine 0.247%, 
phenylephrine 0.78%, polyethylene-glycol 0.09%, 
nepafenac 0.023%, pheniramine 0.034% and nap-
hazoline 0.003%. Unlike most of the other phar-
maco refractive formulations this one allows for 
what Vejarano calls “pseudo-accommodation in 
which accommodation is allowed to occur while 
the miosis is kept to a minimum.17

A limited study of 14 patients showed that an 
improvement in uncorrected near visual acuity 
(UNVA) of 2 to 3 lines for as much as 4 hours.18

Follow-up to that study described an increase of 
+0.75 D to 1.50 D with continued use of the for-
mulation. An observational study of 294 patients 
noted that with photopic pupil sizes greater than 
3.2 mm, >60 percent of the subjects were able to 
gain >3 lines of near vision when tested monocu-
larly. The inventor indicates his own amplitude of 
accommodation has increased from 1.75 D in 2013 
to 3.50 D in 2017 with constant use of the drops.19

The product will be in the US licensed by OSRX 
(Ocular Science), a compounding pharmacy that 
specializes in ophthalmic formulations. 

Table 2 summarizes the products in development.

Conclusion
While the market for these products is just begin-
ning, the opportunities for the use of pharmaco-re-
fractive treatment for presbyopia will grow expo-
nentially as they are approved. Whether they are 
applied as stand-alone treatments or in conjunc-
tion with current treatments of spectacles, contact 
lenses, refractive surgical interventions, or rescue 
therapies, they will enhance the treatment options 
for both providers as well as patients.
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Q U I C K
Q U I Z

What is the prevalence of 
presbyopia in the U.S.? 
a. 5,000,000 
b. 10,500,000
c. 50,000,000
d. 110,000,000

Miotics have few side effects.
a. True 
b. False

Which of these devices uses 
pinhole optics (PHO)?
a. Revision Raindrop
b. Karama Inlay
c. FOV Tears
d. Allergan Presbysol
e. B and D

Which of these is not a 
pharmaco-refractive product?
a. Oraisis CSF-1
b. Presbyopia Therapies PRX-100
c. Allergan AGN
d. Eyenovia Micro-dose 
e. All are pharmaco-refractive

What is the most common ingredi-
ent in current pharmaceutical drops 
for presbyopia being tested?
a. Dexamethasone
b. Pilocarpine
c. Bromfenac
d. Tropicamide  
e. None of the above

Which of these is a device? 
a. Oraisis CSF-1
b. Presbyopia Therapies PRX-100
c. Allergan AGN
d. Eyenovia Micro-dose   
e. FOV Tears

Which is an active ingredient in 
PRX-100? 
a. Pilocarpine
b. Tropicamide
c. Oxymetazoline
d. Polyethylene glycol  
e. Diclofenac
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Product name 
(Company) Active ingredients Mechanism 

of action Dosage Onset/
duration

US FDA Trials

AGN-190584
AGN-199201
(Allergan)

» Pilocarpine
» Oxymetazoline

Miosis
Mydriasis and Redness

Multiple different 
combinations, QD and 
BID

Unknown / Study 
notes 10 hours

Brimochol (Visus) » Carbachol
» Brimonidine

» Miotic » QD » 30 minutes/All day

CSF-1
(Orasis)

» Parasympathomeimetic

» NSAID
» (proprietary)

» Miotic
» Mitigate Discomfort

» BID » Unknown/Unknown

Nyxol (Ocuphire) » Low-dose 
pilocarpine

» Phentolamine 
mesylate

» Miotic
» Pupil constriction

» Kit format with PM 
and pilocarpine 
and phentolamine 
dosage separately

» Unknown/Unknown

PRX-100 (Presbyopia 
Therapies)

» Aceclidine
» Tropicamide

Miotic
Mitigate 
accommodation

QD for 4 hrs./BID for 
“all day”

30 min/
5-7 hours1

Optejet
(Eyenovia)

» Pilocarpine Miotic micro-dose array print 
7µL

PRN /3-4 hours

Non-US FDA

FOV Tears
(presbyopia 
formulation is 
available thru OSRX 
pharmaceuticals)1

» Pilocarpine
» Phenylephrine
» Nepafenac
» Pheniramine
» Naphazoline
» Polyethylene glycol 

Miotic
Reduce redness
CM muscle spasm
Mydriasis
Reduce redness
Increase comfort

BID 10 minutes/ 4-5 hours 

 TABLE 2  Potential new presbyopia treatments in development

The new class of eye 
drops on the market 
soon create PHO 
using a miotic 
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By James F. Hill III, OD, FAAO

L
ow vision (LV) rehabilitation is a sub-spe-
cialty of optometry practice. 
This specialty and topic in gen-
eral can lead to differing reac-

tions in professional, academic, and 
social settings: boring, time consum-
ing, and not economical are common 
negative thoughts whereas helpful, 
rewarding, and life altering are what 
others may say. I am lucky to have over 
a decade of experience providing this 
service to countless patients, and I want 
to shed a little light on why I think every 
OD who can help these patients with 
stroke and traumatic brain injury reha-
bilitation should.

Stroke, one cause of acquired brain 
injury (ABI), affects people of all ages 
and the eyes and routinely impairs the visual sys-
tem. This article aims to help educate every OD 
regardless of practice modality how to identify and 
offer thoughts on how to help these individuals. 

Evidence-based medicine should guide clinical 
practice, and luckily a study asked the question: 
Does low vision rehabilitation work? In 2017, fel-
low OD Joan Stelmack and colleagues published 
the Outcomes of the Veterans Affairs Low Vision 
Intervention Trial II (LOVIT II)—it showed inter-
vention is important for all patients and that for 
many of our patients adding rehabilitation is very 
rewarding.1

The approach of LV rehab is to diagnose and 
treat the visual dysfunction with lenses, prism, 
occlusion, low-vision devices, and vision therapy, 
followed by occupational therapy in both clinic 
and home settings. Key components in this pro-
cess include proper counseling and education for 
patient and family regarding visual prognosis, 
goals, and expected outcomes as well as collab-
oration with other professionals involved in the 
care of the patient (see box).

Stroke and vision
Stroke in the U.S. is a serious disease, and accord-
ing to the Centers for Disease Control and Preven-
tion (CDC) report it kills about 140,000 Americans 
each year. Someone in the U.S. has a stroke every 
40 seconds, and every 4 minutes someone dies of 
a stroke. About 87 percent of all strokes are isch-
emic and costs the U.S. an estimated $34 billion, 
which includes healthcare services, medicines, 
and lost work production. Finally, stroke is the 
leading cause of serious long-term disability 
and reduces mobility in over half of survi-
vors age 65 and over.2

Common ocular complications asso-
ciated with stroke include bilateral 

vision loss due to cortical visual impairment, hemi-
anopsia, visual neglect, nystagmus, strabismus, 

photophobia, and visual fatigue among 
many others. With such a large preva-
lence and a myriad of associated neu-
ro-ocular symptoms, there is a good 
chance stroke patients will end up in 
the chairs of their local optometrists.

In Warren’s hierarchal model of 
visual processing, the skills at the bot-
tom form the foundation for each suc-
cessive level (Figure 1). Higher level 
skills evolve from the foundational 
skills and depend on complete integra-
tion of lower level skills for their effi-
cient and skillful development.3

In her model, the 3 foundational cat-
egories of oculomotor control, visual 
fields, and visual acuity are neces-

sary to allow accurate conjugate eye movements 
and object identification. This allows the brain 
to engage attention on a scene, scan the scene 
to search for other relevant visual information, 
and process any relevant patterns. Without these 
foundational skills, visual memory, visual cog-
nition and proper integration with other sensory 
modalities cannot occur. Altogether, our brain 
can manipulate visual information and integrate 
the constant stream of visual information with 
other senses to understand the total environment 
around a person.3

Case history
During my low vision exam as I prepare to take 
the case history (which is the most important part 
of any eye exam), I like to ask myself 5 simple 
questions:

1. What is this patient’s cognition level? 
2. What is the level of learning capacity?
3. What is the awareness of potential?
4. Does this person have self-awareness of their 

visual deficit?

5. What is the level of complexity of the task 
that is this patient’s goal?

These questions help as we dive into my typ-
ical low vision exam. Case history is crucial to 
understand why the patient is seeking out your 
services. It is important to obtain the chief com-
plaint, history of present illness, ocular history, 
functional complaints, performance of activities 
of daily living (ADLs), and rehabilitation history 
both inpatient and outpatient. 

It is important to observe the physical appear-
ance (clothing, facial appearance, visual atten-
tion), head tilt or turn, mobility, motor weakness, 
and the patient’s support system. Communication 
disorders such as expressive aphasia (Broca’s area 
22), receptive aphasia (Wenicke’s area 44), and 
global aphasia are important to understand.4 Cog-
nitive testing in clinic or from referral are helpful 
in understanding the full clinical picture. 

Communication with other rehab providers who 
know the patient—such as physical therapists, 
occupational therapists, speech therapists, and 
family members—can provide this information, 
especially in the setting of communication deficits.

Ocular exam
The ocular exam is crucial to understanding what 
the patient is experiencing. Visual acuity testing 
can be conducted by Snellen letter or number rec-
ognition, shapes and figures such as Allen or LEA 
figures, or the method of preferential viewing. 

I recommend performing retinoscopy and refrac-
tion on every vision rehab patient because there 
may be confusion of old glasses or there may be 
neglect and the patient doesn’t realize his own best 
potential visual acuity. Checking the pupils, pur-
suits and saccades, binocular vision assessment, 
color vision, and contrast sensitivity are also valu-
able clinical findings that help with visual rehab. 

One of the most important tests regarding stroke 
is the visual field. Confrontational visual fields, 

Humphrey visual fields both automated and 
kinetic, Goldmann perimetry testing, and 

tangent visual field testing all can provide 
invaluable clinical data. 

Vision rehabilitation of 
patients with stroke
Vision deficit associated with stroke is common, and many ODs will see these patients in their chairs

TAKE-HOME MESSAGE The goals of this article 
are to understand the epidemiology of stroke, discuss 
Warren’s hierarchal model of visual processing, review 
elements of the vision rehab eye exam, and discuss 
specific vision impairments and treatment strategies.

JAMES F. HILL
III, OD, FAAO, is
director of primary
eye care and low
vision services at the
Medical University of
South Carolina Storm
Eye Institute

See Stroke on page 32
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Field loss
The low vision rehab treatment plan includes 4 
important tenants. First, it is the goal to restore 
or reeducate neuromuscular and oculomotor dys-
function. Second, introduce and reinforce compen-
satory training of visual system. Third, educate 
the patient and family about awareness of defi-
cits and discuss risks and safety options. Finally, 
establish a continuum of care with the patient, 
family, caregivers, and other healthcare providers. 

Stroke can present with many visual complaints 
and findings, and one of the most common is visual 
field loss. Hemianopia, or blindness over half the 
field of vision, is most common among cerebro-
vascular accidents. Research shows that visual 
field loss occurs in 49.5 percent in stroke survi-
vors, and 29.4 percent had a complete hemianopia.6

Other types of field loss may include inferior and 
superior quadrantanopia, constricted visual fields, 
scotomas, and altitudinal defects. These changes 
have a direct impact on ADLs including mobility, 
reading, and driving. Difficulty scanning into com-
plex situations while driving and walking in busy 
environments are frequently reported.6 Figure 2 
shows an example of a comparison of someone 
with no visual field defect versus someone with 
a complete homonymous hemianopia.

Understanding hemispatial neglect is key for 
how a patient may respond to therapy. Left-sided 
neglect is associated with both right-sided mid-
dle cerebral artery (MCA) and posterior cerebral 
artery (PCA) cerebrovascular vascular accident. 
This neglect is many times a common finding with 
complete left homonymous hemianopia. 

In-office tests will allow the optometrist to diag-
nose neglect. These cancellation tests include line 
bisection, clock drawing, and figure copy tests. 
Once neglect is diagnosed, prism adaptation ther-
apy is the gold standard to help with recovery. 
Prism likely creates a recalibration of egocentric 
location by applying a 20 prism diopter yoke base-
out left prism over both eyes. Research demon-
strates that repeated exposure can substantially 
and permanently reduce various neglect behav-
ior. The current therapy plan is in-patient rehab 
with 10 days of 20 minutes of wear time with the 
20 prism diopter yoke based prism glasses.7

Treating the patient
Once a visual field defect and hemispatial neglect 
are determined, there are treatment strategies for 
hemianopia. In the low vision clinic, saccade train-
ing and scanning therapy are important for those 
who have lost half of their vision. This involves 
training the patient to search or scan into the area 
of the visual field loss that is missing. 

Activities include head eye shifts; computer-
ized trainers such as Dyna Vision, Vision Coach,  
and NeuroEye; descriptive walking, last-letter line 
readers, and others. Boundary marking trains the 
patient to search for a marker at the end of a line 
of text using a string on the index finger. Opti-
cal devices can help with gaining visual field 
that has been lost. Special prism lenses in eye-
wear include yoked sector prisms, unilateral sec-
tor prism, peripheral prism including Peli Prism, 
and the Geottlieb Visual Field Awareness System. 

I trial peripheral Peli prism system on all patients 
with hemianopia. This lens system offers a mea-
surable field expansion of up to 20 degrees at pri-
mary gaze without giving double vision in central 
vision (using a 40 diopter base-out prism). Accord-
ing to a 2014 paper, this is the only prism device 
shown to improve patient-reported detection and 
improved mobility in a multicenter placebo-con-
trolled trial.8 It is relatively inexpensive and cos-
metically acceptable, and double vision is limited 
to the periphery. As with any prism system, there 
are contraindication and side effects: it is not suit-
able for patients with cognitive impairment, glare 
can bother some wearers, and some patients may 
be confused by image shifts. 

In addition to cerebral vascular accidents, cranial 
nerve palsies present with unique visual problems 
experienced by patients. Cranial nerve VI (troch-
lear/superior obliques) have the highest prevalence 
of involvement in stroke due to the anatomical rela-
tionship close to the middle cerebral artery (MCA) 
and the posterior cerebral artery (PCA). This cra-
nial nerve is responsible for intorsion, infraduc-
tion, and abduction; thus, involvement leads to 
complaints of vertical diplopia. 

Cranial nerve III controls 4 of the ocular mus-
cles, and if affected by stroke will lead to an eye 
that is down and out, leading to diplopia and pos-
sible ptosis. Cranial nerve VI (abducens/lateral rec-
tus) is responsible for abduction and if affected 
can lead to esotropia and sometimes internuclear 
ophthalmoplegia (INO). 

Treatment strategies for diplopia associated with 
stroke include using a short-term patch or fog lens. 
It is important to remember that a total blackout 
patch prevents peripheral retinal signals from send-
ing information to the vestibular/magnocellular 
processing. A fog lens such as translucent tape or 
a Bangerter filter occlusion is best for higher level 
visual processing. This strategy is best used by 
alternating the patching between eyes to encour-
age binocularity. Another strategy is partial occlu-
sion in the diplopic motor field to encourage rein-
tegration of peripheral visual field awareness and 
increase binocularity. Binasal occlusion is thought 
to help with visual motor sensitivity and suppress 
the near retinal periphery.9

It is important to note that a full lens prism 
such as Fresnel for diplopia can lead to remain-

ing double vision, but prism brings images closer 
together to promote eye learning. 

Conclusion
Vision deficit associated with stroke and other 
acquired brain injury is very common, and many 
optometrists will have these patients in their chairs. 
There are many ways these patients can be helped 
with vision rehabilitation, and my hope is that the 
OD will work on suggested strategies or refer to 
another optometrist in the area who works with 
stroke and vision rehabilitation.
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Stroke
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1 Diagnosis and treatment of visual 
dysfunction with lenses, prism, occlusion, 
low vision devices, and/or vision therapy

2 Occupational therapy both in clinic and 
home to create best outcomes with 
direct patient supervision and follow-up

3 Counseling and education of patient, 
family, or caregiver about visual 
problems, functional implications, goals, 
prognosis, and management options 

4 Consultation with other professionals 
involved in the rehabilitation and care of 
patient 

LOW VISION REHAB 
TEAM CARE APPROACH

Figure 2. No visual field defect versus hemianopia.
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A short time later, after a difficult deci-
sion to move closer to family that neces-
sitated a change in practice location, I 
became a partner in another private prac-
tice with 3 locations, all of which were 
practice-owned. In August 2016, historic 
flooding occurred, leaving several feet 
of water in one of these offices, ruining 
everything inside (Figure 1). 

The differences in how these 2 unfor-
tunate situations were addressed helped 
shape my perspective on the topic of leas-
ing versus owning office space. Keep in 
mind that a 2016 Medical Group Manage-
ment Association survey found more than 50 per-
cent of responding medical practices had remod-
eled, added square footage, or changed location 
in the previous 2 years, all of which have implica-
tions in the leasing versus ownership discussion.1

I can unequivocally say leasing is the best 
option—except when ownership is. There are a 
host of factors to consider when making this deci-
sion, so let’s take a look at several in greater detail.

When to lease
Leasing involves a contractual commitment on 
behalf of the doctor(s) and/or the practice entity 
(lessee or leaseholder) to use existing office space 
owned by someone else (lessor) for a specified 
length of time. 

In general, leasing can offer several benefits, 
including:

– Greater flexibility: Lease terms are usually 
much shorter than mortgages and are possi-
ble to get out of early, allowing a sooner exit 
if a move becomes necessary due to practice 
growth (needing more space) or desiring a 
different geographic location

– Improved cash flow: Lease payments are 
almost always less than mortgage payments, 
and while they may require a deposit, it is 
much less than the down payment required 
to purchase real estate, all of which results 

in improved cash flow to the practice. 
This can be especially important for 
young practices, allowing the savings 
to be invested elsewhere.
– Tax benefits with lease payments: In 
many cases, the practice’s lease pay-
ments are tax deductible (consult your 
tax advisor or accountant for specifics).
– Personal credit score implications: 
Leasing typically will not affect the 
personal credit score of the doctor—
unless the doctor defaults on the lease.
– Entry to highly desirable real estate 
markets: Leasing can allow entry to 

highly desirable areas that may not have much 
real estate for sale or options may not be avail-
able at reasonable prices. This is especially 
true in urban, metropolitan, and fast-grow-
ing areas.

– Less responsibility for the leaseholder: 
Depending on individual lease terms, the 
doctor/leaseholder usually has less respon-
sibility for maintenance and repairs (consult 
your attorney who can assist with structur-
ing the specifics of your lease). In general, 
the property owner/lessor is responsible for 
maintenance and major repairs on the build-
ing that become necessary. For example, in 
the case of the burst water pipe at the leased 
office space where I worked, the owner of the 
building was responsible for repairing the 
plumbing and cleaning up the water dam-
age. The practice had to use its content cov-
erage insurance to replace damaged equip-
ment, furniture, and fixtures.

– Easier practice transition: If the practice 
goes to sale, leasing can make the transac-
tion cleaner and more hassle-free by elimi-
nating the potential challenge of getting all 
partners on the same page regarding fair mar-
ket value and agreeing to sell the real estate. 
Plus attorney’s fees are less, and the transac-
tion may occur more quickly.1-3

The downsides of leasing include: 
– Limited say in major remodeling and reno-

vation decisions
– Being at the mercy of the owner for the tim-

ing of when repairs are made
– Lease payments don’t accrue equity in the real 

estate over time—it’s the proverbial black hole
– Less long-term security: The lessor can 

increase lease payments over time; the les-
sor gains more leverage as it becomes more 
difficult for you to move, although protec-
tion can be built into the lease agreement to 
minimize future lease increases

– Building ownership can change hands, alter-
ing your relationship with the lessor

– When the lease is up for renewal, the les-
sor could open a bidding war with another 
potential leaseholder or lease the space to 
someone else

When to own 
The traditional scenario of the doctor or the prac-
tice entity owning the land and the building in 
which the practice is located has its own set of 
pros and cons. 

In the situation where the flood damaged our 
practice-owned clinic, we were able to take advan-
tage of numerous natural disaster tax incentives 
to rebuild, we controlled the timeline for rebuild-
ing and the choice of contractors, and we didn’t 
need to ask permission about construction deci-
sions and structural renovations, allowing a faster 
rebuild with higher quality repairs and the changes 
we wanted to make (Figures 2-6). 

Advantages to owning the practice’s real estate 
and building include:

– Equity: At the end of the day, there is pos-
session of a hard asset which often appreci-
ates in value over time, resulting in a poten-
tial financial advantage over leasing.

– Practice transition appeal: Medical real estate 
is historically more recession-resistant than 
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Figure 1. Historic rains in Denham Springs (just east of Baton Rouge) in August 2016 flooded the author’s 
practice-owned clinic, as well as much of the surrounding area.  
Figure 2. Unlike with lease arrangements, cleanup and rebuild of structural damage after natural 
disasters obviously falls on the owner, in addition to replacing contents (furniture, fixtures, equipment, etc.).  
Figure 3. Ownership requires responsibility for repairs.1
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traditional real estate,1 making it more appeal-
ing in some practice transition scenarios.

– Independence: As previously alluded to, 
as owner, you independently control deci-
sion-making on design, renovation, expan-
sion, repair timelines, and more.

– Tax benefits: Some tax advantages are avail-
able to owners, typically including tax deduc-
tions for mortgage interest, depreciation 
expense, potential tax incentives for new con-
struction depending on the area, and others. 
Consult your accountant and tax advisor for 
more details.

– Consistent mortgage payments: Unless an 
adjustable rate mortgage is used, mortgage 
payments can be locked in for the entire term 
of the mortgage

– Additional revenue streams: If you own the 
building, you can form a separate entity to 
own the real estate and provide liability pro-
tection, then the practice entity can pay highly 
favorable rent terms to your real estate entity, 
creating tax benefits and yielding another 
source of income. Additionally, as owner, 
there is the potential to lease unused areas 
of the building to other businesses, produc-
ing even more income. Again, consult your 
attorney and accountant for additional advice.

– Long-term security: You can rest assured that 
the building will not be sold out from under 
you against your will1-3

On the flip side:
– Owning incurs higher monthly payments and 

an upfront down payment, both of which neg-
atively impact cashflow

– You are responsible for liability and structure 
insurance, as well as repairs and maintenance

– You accept the risk of potential property value 
depreciation

– Should you default on the mortgage, it will 
negatively affect your personal credit score as 
well as leave the practice without a building

– It may be more difficult to move if you out-
grow the building or desire a different loca-
tion should your move be contingent upon 
the sale of the current real estate asset.

Summary
At the end of the day, the decision whether to lease 
or to buy office space should be a business deci-
sion,1 not an emotional one based on preconceived 
notions. Utilize your accountant to help guide you 
through an analysis of the tax benefits and cash 
flow implications of each option. 

If you desire decision-making control, are will-
ing to accept the risks of ownership, expect to be 
at the location for at least 7 to 10 years, and can 
afford the cash flow impact of the down payment 
and higher mortgage payments, then purchasing 
may be more financially beneficial if affordable 
property is available where you want to be. 

If you favor mobility and flexibility, need to max-
imize cash flow (especially in a young practice), 
want to avoid the potential headaches of ownership 
responsibility, or have limited purchase options, 

then leasing is likely your best choice. 
Either way, success is there for the taking when 

the practice is run wisely and efficiently, with 
patient care always at the forefront. Here’s to your 
success!
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Figure 4. Ownership provides control over the quality and 
timeliness of repairs, unlike leasing.  Figures 5 and 6. Ownership 
offers more independence and flexibility when making renovation 
decisions and changes to the structure. 

5

6



https://myflarex.com


Contact lens wearers rated PRECISION1® as SUPERIOR to 1-DAY ACUVUE^ MOIST for 
end of day vision, end of day comfort and overall handling in a clinical study2

FEATURING SMARTSURFACE® TECHNOLOGY FOR

PRECISE VISION AND DEPENDABLE COMFORT1

SMARTSURFACE® Technology 
provides a microthin, high-performance 

layer of moisture on the lens surface that 
EXCEEDS 80% WATER.3

References: 1. Cummings S, Giedd B, Pearson C. Clinical performance of a new daily disposable spherical contact lens. Poster 
presented at Academy 2019 Orlando and the 3rd World Congress of Optometry; October 23-27, 2019; Orlando, Fl. 2. Alcon data 
on � le, 2019. Based on mean subjective ratings from a prospective, randomized, bilateral crossover, double-masked, controlled 
clinical trial of PRECISION1® and 1-DAY ACUVUE ̂MOIST contact lenses; p≤0.0001. 3. Alcon data on � le, 2018.

See product instructions for complete wear, care and safety information.

THE LENS FOR YOUR WEARERS TO 

START IN AND STAY IN

© 2020 Alcon Inc.   05/20   US-PR1-2000047

A LENS DESIGNED WITH NEW WEARERS IN MIND

^Trademarks are the property of their respective owners.

ONE DAY CONTACT LENSES

US-PR1-2000047 OptT.indd   1US-PR1-2000047 OptT.indd   1 10/15/20   3:38 PM10/15/20   3:38 PM


	CV1_OP1120
	CV2_OP1120
	003_OP1120
	004_OP1120
	005_OP1120
	006_OP1120
	007_OP1120
	008_OP1120
	009_OP1120
	010_OP1120
	011_OP1120
	012_OP1120
	013_OP1120
	014_OP1120
	015_OP1120
	016_OP1120
	017_OP1120
	018_OP1120
	019_OP1120
	020_OP1120_R1
	021_OP1120
	022_OP1120
	023_OP1120
	024_OP1120
	025_OP1120
	026_OP1120
	027_OP1120
	028_OP1120
	029_OP1120
	030_OP1120
	031_OP1120
	032_OP1120
	033_OP1120
	034_OP1120
	CV3_OP1120
	CV4_OP1120



