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Stories post every weekday

To wrap up an eventful run 
this legislative session, 
Washington’s Substitute 
Senate Bill 5389—propos-

ing to add various practice rights and 
procedures to optometry’s scope—re-
cently passed both the Senate (46-2) 
and the House (81-15) with strong bi-
partisan support. The document landed 
on Governor Jay Inslee’s desk on April 
21 and was expected to be signed into 
law within 20 days.  

“For the first time in two decades, 
the bill will update Washington’s scope 
of practice to more fully reflect the edu-
cation and training of optometrists and 
move the state more in line with what 
is increasingly becoming the standard 
of care in optometry,” says Michael 
Sirott, OD, president of the Optometric 
Physicians of Washington (OPW). 

The bill has been altered rather 
significantly since its introduction in 
January. The original version proposed 
that optometrists be allowed to perform 
laser procedures—included in the 
practice scope of 10 states and count-
ing. But, after multiple negotiations 
to assuage the concerns voiced by the 

opposition, the current and final version 
of the bill excludes lasers, as well as su-
turing. The final document would still 
grant optometrists the authority to per-
form numerous advanced procedures 
and prescribe more pharmaceutical 
agents. Some of the expanded privi-
leges proposed in SSB 5389 include:

• Incision and excision of chalazion
• Injections (subconjunctival, 

subcutaneous and intramuscular 
(epinephrine))

• Eyelid surgery (excluding cosmetic 
surgery or those requiring the use 
of general anesthesia)

• Use of topical and injectable 
anesthesia

• Prescribing of oral steroids
The legislation also grants authority 

to the Washington Board of Optometry 
regarding the rulemaking necessary 
to implement the physician training 
and certification outlined in the new 
law, which is something Dr. Sirott says 
the OPW pushed for throughout the 
session to remain in the bill. Once 
the document is signed, it’s expected 
to take the Board about two years to 
implement the new law’s provisions.

So, what will optometrists have to do 
to perform the added procedures once 
SSB 5389 is signed and the Board’s 
rulemaking process is complete? Dr. 
Sirott says that the legislation “cre-
ates a licensing endorsement structure 
that will clearly demonstrate which 
optometrists are endorsed by the Board 
of Optometry to perform advanced 
procedures. It spells out specific path-
ways for ODs to earn the endorsement, 
including completion of required 
training in an accredited optometry 
school or through robust, accredited 
continuing education courses, similar 
to the CE requirements that physicians 
meet when learning new procedures,” 
he explains.

Other training requirements outlined 
in the bill to perform the advanced 
procedures include live patient experi-
ence during clinical training, as well as 
successful completion of a nationally 
standardized examination, such as the 
National Board of Examiners in Op-
tometry procedure examination. 

Speaking on the bill’s negotiated 
amendments, including the exclusion 
of laser procedures, Dr. Sirott remarks 
that “the road to legislation always 
has a few curves along the way. We 
accepted some compromises to align 
the bill more closely with the findings 
and recommendations of the Depart-
ment of Health’s ‘sunrise review’ of the 
bill,” he notes. “Our opponents battled 
every step of the way, including pro-
posing some ‘poison pill’ amendments 
with the intention of making the bill 
something the OPW couldn’t accept. 
Fortunately, we were able to work with 
legislators to remove those problematic 

A bill that was awaiting Washington Gov. Jay Inslee’s signature at press time would 
authorize the state’s optometrists to perform several non-laser procedures, such as lesion 
removal and injections, as well as expand their prescribing authority to include oral steroids 
and topical or injectable anesthesia.

Washington Scope Bill Awaiting Governor’s Signature
SSB 5389 would authorize optometrists in the state to perform several advanced procedures—
excluding lasers—and expand prescribing rights.
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Previous studies have shown 
that patients with dry eye 
disease (DED) display 
thinner superior corneal 

epithelium compared with controls. 
Researchers recently tested their 
hypothesis that presence of autoanti-
bodies is associated with superior epi-
thelial thinning. They also assessed 
the link between corneal epithelial 
thickness and clinical findings, as well 
as the utility of including corneal epi-
thelial thickness as a diagnostic tool 
for DED patients. They presented 
their results during ARVO 2023 in 
New Orleans.

This study included 208 patients 
from the DED clinic at University of 
Illinois Chicago who had bloodwork 
results for autoantibodies associ-
ated with DED-related autoimmune 
diseases. Superior corneal epithelial 
thickness, Schirmer’s 1 test and cor-
neal higher-order aberrations (HOAs) 
were obtained when available.

Patients with antibody-positive blood-
work had thinner superior corneal epi-
thelial thickness (47.41µm vs. 49.73µm) 
compared to those with antibody-nega-
tive bloodwork (n=181 eyes).

The top two most useful indicators 
that a patient will have antibody-posi-
tive bloodwork are a Schirmer’s <15mm 
and an epithelial thickness <45µm. 
Eyes with epithelial thickness <45µm 
and Schirmer’s <10mm have signifi-
cantly greater corneal HOAs (1.85 vs. 
0.1) compared with eyes with thickness 
≥45µm and/or Schirmer’s ≥10mm. If a 
patient’s eye had both superior corneal 
epithelial thickness <45µm and Schirm-
er’s test results <10mm, the probability 
that they had auto-antibody-positive 
bloodwork was 81.2%.

“Presence of autoimmune disease 
must be considered in patients who 
have superior epithelial thinning and 
reduced tear production because these 
patients are five-times more likely to 
have antibody-positive bloodwork and 

associated visual compromise, as dem-
onstrated by high corneal HOAs,” the 
researchers concluded in their abstract.

Original abstract content © Association 
for Research in Vision and Ophthalmol-
ogy 2023.

Bernal A, Yang Y, Surenkhuu B, et al. Corneal epithelial 
thickness in dry eye disease (DED) patients: association with 
autoimmunity. ARVO 2023 annual meeting.

Autoimmune Disease Associated with Thinner Cornea, Dry Eye 

provisions and keep the bill something 
we could strongly support.”

The OPW credits the progress of the 
bill thus far to its numerous supporters 
and advocates, especially the organiza-
tion’s members. “It took a lot of work to 
get to this point,” Dr. Sirott reiterates. 
“We had a core group of volunteers 
who put in untold hours working on the 
substance of the bill and coordinating 
advocacy efforts. We organized a series 
of meetings and demonstrations with 
legislators in preparation for this ses-
sion. As the bill moved through Olym-
pia, we had a number of calls to action 
for our members to contact their legisla-
tors or support the bill during commit-
tee hearings, and they responded.”

Dr. Sirott shares numerous argu-
ments cited by the bill’s proponents 
during hearings that helped communi-
cate its safety and importance:

• The bill aligned closely with the 
Department of Health recom-
mendations, which concluded that 

“ODs are taught these procedures 
in school, are prepared to safely 
provide this care to patients and 
are already doing so in other 
states, including our neighbors in 
Oregon,” said Dr. Sirott.

• The bill would help patients re-
ceive more timely care by remov-
ing the need to wait months for an 
appointment with an ophthalmolo-
gist who accepts their insurance 
(especially Medicaid).

• A study commissioned by the 
OPW found “patients most likely 
to benefit from expanded access 
to care were rural residents, the 
elderly and low-income families 
relying on the state’s Medicaid 
system,” notes Dr. Sirott.

• The bill would reduce patient 
costs by eliminating duplicate of-
fice visits and exams and reducing 
the time and expense of travel.

“Some of the most powerful testi-
mony came in the form of personal 

stories from optometrists holding dual 
licensure in multiple states who could 
perform the procedures elsewhere but 
not in Washington,” says Dr. Sirott.

Thanks to the strong advocacy ef-
forts of the OPW and ODs across the 
state, in just a few weeks, the ex-
panded practice rights may be signed 
into law.

“While this was an important victory 
for optometry in Washington, we didn’t 
get everything we wanted in the bill, 
such as laser procedures, so we’ll be 
developing plans for when and how 
to reapproach the Legislature on that 
issue in the future,” says Dr. Sirott. 

With numerous states fighting for 
optometric laser authority and four that 
have succeeded since 2021, evidence 
continues to mount on the safety and 
qualification of ODs performing laser 
procedures. The OPW plans to work 
with the Department of Health over 
the next few years to prepare for the 
legislative battle for laser privileges.

If a patient’s eye has both superior corneal 
epithelial thickness <45µm and Schirmer’s 
test results <10mm, they are five-times more 
likely to have antibody-positive bloodwork 
and associated visual compromise.
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Irregular Sleep Schedule Associated with Myopia

Sleep plays a crucial role in 
mental and physical health, 
especially during the develop-
mental period. Perhaps unsur-

prisingly, several studies have suggest-
ed that irregular sleep-wake patterns in 
children may contribute to increased 
refractive error. Additionally, research 
has demonstrated a link between myo-
pia and shorter sleep duration. To delve 
further into this potential correlation, 
researchers in China recently conduct-
ed a cross-sectional study on school-
aged children and adolescents. Their 
findings confirmed that there likely is 
an association between irregular sleep-
wake schedules and myopia risk.

A total of 30,188 students were re-
cruited. Each filled out a questionnaire 
on sleep-wake schedules, and presence 
of myopia was determined based on 
the age that children first reported us-
ing myopia-correction glasses or contact 
lenses. The researchers then performed 
multivariate logistic regression to exam-
ine the relationship between sleep-
wake schedule and risk of self-reported 
myopia. An additional analysis stratified 
students by school grade.

The overall prevalence of myopia in 
the cohort was 49.8%. Primary, junior 
high and senior high school students 
had respective prevalence rates of 
25.6%, 62.4% and 75.7%. The research-
ers observed a higher myopia preva-
lence among students with irregular vs. 
regular sleep-wake times. They noted 
that the following factors appeared to 
be associated with an increased odds 
ratio (OR) of self-reported myopia:

• nighttime sleep duration of less 
than seven hours/day (OR=1.27)

• no daytime nap (OR=1.10)
• irregular weekday bedtime 

(OR=1.11)
• irregular weekday wake time 

(OR=1.21)
• weekend bedtime delayed more 

than one hour/day (OR=1.20)

• weekend wake time delayed more 
than one hour/day (OR=1.11)

• irregular sleep-wake time on 
weekdays (OR=1.13)

• social jetlag (defined as the dis-
crepancy in sleep time between 
weekdays and weekends) greater 
than one hour/day (OR=1.08)

These associations remained 
significant after adjusting for age, sex, 
grade, parental education level, family 
income, parental myopia and academic 
record and workload.

In the analysis stratified by school 
grade, the following were associated 
with self-reported myopia in primary 
school students: nighttime sleep dura-
tion <less than seven hours/day, no 
daytime naps and irregular sleep-wake 
time on weekdays.

The researchers proposed some 
possible explanations for the observed 
associations in their recent paper on the 
study, published in BMC Ophthalmology.

“During the day, the indoor environ-
ment is relatively dark. However, at 
night, artificial lighting not only increas-
es the intensity of light above natural 
nighttime but also reduces the duration 
of darkness, which puts humans out of 
sync with natural circadian rhythms,” 
they explained in their paper. “An 
observational study showed that using 
objective indicators in children could 
observe significant diurnal changes in 

multiple eye and systemic parameters 
within 24 hours, and the rhythms of the 
eye axis and choroidal thickness were 
approximately opposite.”

Additionally, the researchers cited 
a similar study performed on animals, 
which found that “exposure to mid-
night light altered the rhythm of the 
ocular axis and choroidal thickness, 
which may be associated with the oc-
currence of refractive error in the eyes,” 
they wrote.

Encouraging parents of younger 
patients to enforce a healthy sleep 
schedule could potentially reduce a 
child’s risk of developing myopia or 
help prevent the impact of insufficient 
sleep on refractive error. But what ex-
actly is a “healthy” sleep schedule for 
children? The researchers noted that 
a child’s sleep schedule should ideally 
have the following:

• sufficient duration (the Ameri-
can Academy of Sleep Medicine 
recommends nine to 12 hours/day 
for children aged six to 12 years 
and eight to 10 hours/day for those 
aged 13 to 18 years)

• proper and regular timing
• good quality
Additionally, sleep disorders and 

other obstacles to a healthy sleep 
schedule should be addressed when-
ever possible.

“Investigating and understanding 
irregular sleep-wake schedules in mod-
ern society could be an effective ap-
proach to understanding and prevent-
ing myopia,” the researchers concluded 
in their paper. “Longitudinal cohort 
studies or randomized controlled trials 
that use objective sleep measures of 
community-based sleep education 
intervention should be conducted to 
further clarify myopia’s etiology.”

Xu S, Zong Z, Zhu Y, et al. Association between sleep-wake 
schedules and myopia among Chinese school-aged children 
and adolescents: a cross-sectional study. BMC Ophthalmol. 
2023;23:135.

Researchers noted a higher prevalence of the condition among schoolchildren who get less than 
seven hours of shut-eye per day.
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Sleep-wake patterns in children could play a 
role in myopia, a recent study showed.
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Oily Skin Increases Risk of Dry Eye

It’s been proposed that meibo-
mian lipids on the lid margin 
form a barrier that prevents 
skin lipids from entering the 

eye and disrupting tear film stability. 
What happens, then, when meibo-
mian gland dysfunction upsets this 
balance by reducing eyelid lipid 
release? In a presentation at ARVO 
2023 in New Orleans, optometrist 
Jim Kokkinakis from Sydney de-
scribed his recent investigation of 
the interaction. Using three volun-
teer subjects, Dr. Kokkinakis found 
that applying facial lipid samples to 
the ocular surface caused tear film 
disruption, pain, fluorescein staining 
of the corneal surface and meibo-
mian gland activity. According to the 
author, this is the first study showing 
the effects of skin lipid contamina-
tion of the ocular surface.

First, the side of the nose of each 
participant was swabbed to col-
lect lipids found on the skin. Next, 
the corneal surface, eyelid margin, 
eyelash base or lacrimal lake were 
touched with either a cleaned (con-
trol) or loaded thread. Aetic acid was 
used as the control for low pH. Ef-
fects on the tear film were visualized 
using fluorescein or TearView, a new 

device that shows tear film formation 
and stability in real time.

Both TearView and fluorescein 
assessment showed that minimal 
amounts of skin lipid applied to the 
cornea, eyelid margin or lacrimal lake 
spread and destroyed the tear film’s 
integrity, which was not restored for 
several blinks. The contamination 
of the eye with the skin lipid sample 
also caused pain and staining of the 
corneal surface. TearView showed 
that introducing the skin lipid trig-
gered meibomian lipid secretion that 
displaced the substance, presum-
ably giving protection. In the control 
subjects, acetic acid—emulating skin 
pH—destroyed the tear film but did 
not spread from the site of touch. It 
caused corneal staining, and the tear 
film recovered with one blink. Neu-
tral control lipids did not cause any 
discomfort and did not destroy the 
tear film but smeared across the tear 
film during blinking. In contrast, free 
fatty acids had similar effects to the 
skin swab substance.

Tear film disruption is most likely 
due to fatty acids and low pH, which 
supports the proposed barrier func-
tion of meibum on the eyelid margin, 
the author explained. “This barrier 

would be compromised by dimin-
ished meibomian lipid secretion or 
excess of skin lipid secretion, which 
would overwhelm the lid margin 
barrier. Therefore, skin lipid contami-
nation of the ocular surface might be 
a common factor for the cause of dry 
eye in various types of blepharitis, 
ocular rosacea and meibomian gland 
dysfunction,” Dr. Kokkinakis con-
cluded in his abstract.

Original abstract content © Association 
for Research in Vision and Ophthalmology 
2023.

Kokkinakis J. In vivo evidence that skin lipids may be a 
cause of dry eye in humans. ARVO 2023 annual meeting.
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The tear film may be disrupted by skin oils, 
which can lead to a faulty tear film and dry, 
irritated eyes.

Study shows the tear film may be disrupted by fatty acids and low pH from adjacent non-ocular 
lipids, which can lead to irritation and pain.

IN BRIEF
g Lattice Degeneration Top Risk 
Factor for RRD, Retinal Tear After 
Cataract Surgery. A recent study in 
Ophthalmology Science evaluated 
the incidence of two rare post-
cataract surgery complications, 
rhegmatogenous retinal detach-
ment (RRD) and retinal tear, using 
data from the IRIS registry. The 
researchers identified certain de-
mographics, ocular comorbidities 
and intraoperative factors that 
increased the likelihood of these 
events, including male gender, 
younger age, lattice degeneration, 
hypermature cataract, posterior 

vitreous detachment and high 
myopia.

The retrospective cohort 
study included 3,177,195 eyes of 
1,983,712 patients who were at 
least 40 years old and underwent 
cataract surgery. Within one year 
post-op, 0.21% of the cohort 
developed RRD–equating to one in 
500 cataract surgeries–and 0.17% 
developed retinal tear without RRD.

“Prior studies (before modern-
day small-incision cataract 
surgery) have reported the 
one-year incidence of RRD after 
cataract surgery to range from 
0.6% to 1.7%, representing a more 
than 30-fold increased risk of RRD 

when compared with rates in the 
general population of 0.007% to 
0.018%,” the researchers wrote in 
their paper. “However, more recent 
studies [including the present 
study] demonstrate that this inci-
dence rate may be declining.” 

When the research team 
performed multivariable logistic 
regression on the data, they 
found that the following factors 
increased the risk of RRD and 
retinal tear, respectively: male sex 
(OR: 3.15 and 1.79), younger age 
compared with patients over 70 
(OR: 8.61 and 2.74), peaking at age 
40 to 50 for RRD (OR: 7.74 to 9.58) 
and age 50 to 60 for retinal tear 

(OR: 2.52 to 2.98). The researchers 
wrote that “approximately 1.44% 
of patients with lattice degenera-
tion—the most significant RRD 
risk factor observed—developed 
the complication within a year 
post-op.”

As for retinal tear, lattice degen-
eration also conferred the highest 
odds (OR: 43.86). Based on these 
data, the researchers recommend 
careful monitoring for these 
patients after cataract surgery, 
especially for young males.

Morano MJ, Khan MA, Zhang Q, et al. Incidence 
and risk factors for retinal detachment and 
retinal tear after cataract surgery: IRIS Registry 
Analysis. Ophthalmol Sci. April 2023. [Epub 
ahead of print].
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Hypertension During Pregnancy 
Increases Refractive Errors in Offspring

A nationwide study based in 
Denmark recently found that 
refractive conditions are more 
prevalent during childhood 

and adolescence. The researchers 
explained their findings were a result of 
growing evidence in support of adverse 
prenatal or intrauterine environments 
contributing to high refractive error 
development. They specifically looked 
at maternal hypertensive disorder of 
pregnancy (HDP), since the condition’s 
association remains unknown.

Individuals born in Denmark 
from 1978 to 2018 were included (n= 
2,537,421) and followed from birth to 
refractive error diagnosis, 18th birthday, 
death, emigration or the last day of 2018, 
whichever happened first. Considered 
exposures were maternal HDP (pre-
eclampsia and eclampsia) and hyperten-
sion. Outcomes were first occurrences of 
high ametropia of any kind in offspring.

Of the 104,952 mothers with HDP, 
0.9% of offspring developed high 
refractive error; among children of 
2,432,469 mothers without HDP, 
the rate was 0.6%. The cumulative 
incidence of high refractive error was 
higher in the exposed cohort at 18 years 
old, and offspring of mothers with HDP 
had a 39% increased risk of overall high 
refractive error. Elevated risks included 
concomitant hypermetropia, myopia 

and astigmatism. High risk persisted in 
offspring 12 years or younger. Highest 
risk was observed, through both timing 
of diagnosis and severity of preeclamp-
sia, in offspring prenatally exposed to 
preeclampsia that was early-onset and 
severe.

The JAMA Network Open authors 
explained a few possibilities of the 
observed associations. One may be 
because women with HDP exhibit 
changed serum level of circulation 
antiangiogenic factors. The increased 
factor of tyrosine kinase and decreased 
placental growth factor may persistent-
ly influence ocular microvasculature 
structure and ocular blood flow, leading 
to altered retinal development and 
morphologic changes.

Another way this association may 
occur is through HDP causing exces-
sive oxidative stress and inflammation, 
affecting various organ systems through 
differing pathophysiological mecha-
nism activation. In turn, oxidative 
stress may damage the retina and affect 
refractive development by resultant 
short- and long-term refractive errors.

The authors also mention maternal 
HDP and its subtypes are potentially 
associated with other visual conditions 
like retinopathy of prematurity, nar-
rower retinal arteriolar and venular cali-
ber, thinner macular ganglion cell-inner 

plexiform layer and others, suggesting 
HDP has negative effects on visual 
development more generally.

Lastly, the connection was made 
between HDP and diabetes, as both 
consist of the most common cardiomet-
abolic disorders occurring in pregnancy. 
The authors pointed to similar disease 
risk in both conditions for overall high 
refractive error, suggesting a shared 
pathological process of both in refrac-
tive development of offspring.

Looking at clinical implications, the 
researchers noted that “these find-
ings suggest that early screening of 
ophthalmic refractive errors should be 
recommended for offspring prenatally 
exposed to maternal HDP, especially 
those of mothers with severe and early-
onset preeclampsia.”
Li M, Huang C, Yang W, et al. Evaluation of hypertensive disorder 
of pregnancy and high refractive error in offspring during child-
hood and adolescence. JAMA Netw Open. 2023;6(4):e238694.

All forms of ametropia showed higher incidence in a large study. Potential mechanisms include 
elevated antiangiogenic factors and increased oxidative stress.

IN BRIEF
g DREAM Study Researchers Again 
Challenge Omega-3 Efficacy in DED 
Treatment. While the original DREAM 
study only followed patients for 12 
months, researchers—again led by 
study chair Penny Asbell, MD—re-
cently obtained an additional year 
of data from moderate-to-severe 
DED patients who had been initially 
randomized to receive omega-3 pills 
the first year. During the second year, 
participants were re-randomized 

to either continue with omega-3 or 
switch to placebo. The team evalu-
ated progression of DED symptoms 
and signs over two years and pre-
sented their findings at ARVO 2023.

The data showed that at three 
months, DED patients taking 
omega-3 showed significant im-
provements in OSDI and Brief Ocular 
Discomfort Index scores and less 
use of artificial tears or gel; how-
ever, after this period (an additional 
six to 24 months), DED symptoms 
remained stable. The only metric 

that showed a significant change in 
treated patients over two years was 
conjunctival staining score.

The researchers explained that 
the significant improvement in 
subjective DED symptoms in the first 
three months of omega-3 treatment 
could be chalked up to a placebo ef-
fect. They noted that “future clinical 
trials of DED should consider the 
short-term placebo effect of treat-
ments on DED symptoms.”

The results of this randomized 
follow-up study on the DREAM 

cohort suggest that omega-3 supple-
mentation and observation promote 
comparable treatment outcomes 
over two years in DED patients. Ad-
ditionally, the researchers concluded 
in their abstract that “these results 
do not support progression of DED 
over the two years of observation.”

Original abstract content © 
Association for Research in Vision 
and Ophthalmology 2023.

Daniel Lee D, Yu Y, Bunya VY, et al. Two-year 
progression of dry eye disease in the dry eye 
assessment and management (DREAM) study. 
ARVO 2023 annual meeting.

Photo: Freestocks/Unsplash

Pregnant women with gestational diabetes 
or preeclampsia may be more likely to 
produce children prone to hyperopia, myopia 
or astigmatism.
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One study presented at 
ARVO 2023 in New Or-
leans helps characterize the 
extent of disease burden as-

sociated with geographic atrophy (GA). 
Specifically, the authors’ intention was 
to see how VA changes and conver-
sion to neovascular AMD affect GA 
patients. Although GA due to AMD is 
a common vision loss cause, the authors 
noted there aren’t many large clinical 
studies assessing the relationship.

The retrospective study included 
patients diagnosed with dry AMD with 
advanced atrophy. Patients must have 
not been diagnosed with nAMD prior 
to GA diagnosis in at least one eye. A 
follow-up of at least three years ensued.

Average age was 79 years. Of the 
18,712 GA eyes, 25% were diagnosed 
with nAMD on average 24.7 months 
later. Conversion rates by year were as 
follows (percentage of GA eyes):

• within year one: 8.8%
• within year two: 5.9%
• within year three: 4.6%
• beyond year three: 6.3%
The 75% who didn’t develop nAMD 

(11,125 eyes) and still had valid VA 
readings throughout follow-up pos-
sessed average VA measures of 59.5 
letters at baseline and a 3.1 letter loss at 
one year. Loss of 6.4 letters at year two 

was observed in 9,725 GA eyes, and 
8,870 saw a 10.1 letter loss at year three.

Eyes with baseline VA below 20/40 
to 20/100 lost more letters than others. 
Even further, eyes with GA but good 
VA at baseline ended up losing more 
letters than those with worse VA.

The authors conclude that “those 
GA eyes with modest VA impairment at 
baseline may be at the greatest risk of 
further vision loss, likely from progres-
sion to subfoveal GA. Eyes with GA 
are also at meaningful risk of nAMD.” 
This information may help clinicians 
when looking at these patients.

Original abstract content © Association 
for Research in Vision and Ophthalmology 
2023.

Ciulla TA, Boucher N, Aggarwal N, Harris A. Geographic atrophy is 
associated with meaningful disease burden: visual acuity changes 
and conversion to neovascular AMD over 3 years in 18,712 patient 
eyes. ARVO 2023 annual meeting.

Study Finds One in Four GA Patients 
Convert to Wet AMD Within Three Years

Blood Thinners Worsen Submacular Hem. Secondary to AMD

For patients with AMD, the 
development of extensive 
submacular hemorrhage can 
be vision-threatening despite 

the beneficial effects of surgical inter-
vention. The findings of a new study 
presented at ARVO 2023 in New Or-
leans suggest taking extra caution when 
monitoring patients on blood thinners, 
as the data showed these drugs can sig-
nificantly increase the size and severity 
of submacular hemorrhage.

“Systemic blood-thinning drugs, 
which are commonly prescribed in the 
same age group [as AMD], are known 
to increase the overall risk of severe 
hemorrhage in many parts of the body,” 
the team of German researchers wrote 
in their abstract. To investigate the po-
tential association of submacular hem-
orrhage severity with various types of 
blood thinners, the group reviewed the 
medical records of 175 patients who un-
derwent surgery for submacular hemor-

rhage between 2019 and 2022 (mean 
age: 83). The average hemorrhage size 
was 33.62mm2, and the average BCVA 
was 1.58logMAR at presentation and 
1.47logMAR one year post-op.

Nearly three-quarters of patients 
were on blood thinners (73.4%). The 
researchers reported that “the size of 
submacular hemorrhage was larger in 
patients on blood-thinning medication 
(36.03mm2 vs. 21.73mm2) and their 
post-op BCVA was worse” after one 
year, at 1.63logMAR vs. 1.32logMAR 
for unmedicated subjects. They also 
observed a difference in outcomes de-
pending on blood thinner type. Com-
pared with direct oral anticoagulants, 
patients with vitamin K antagonists 
(e.g., warfarin) had larger hemorrhage 
size and worse BCVA outcomes.

These study results provide convinc-
ing evidence of the potential increased 
severity of hemorrhage in patients with 
AMD on blood thinners. Therefore, 

the researchers concluded, “the indica-
tion for their intake should be critically 
evaluated.”

Original abstract content © Association 
for Research in Vision and Ophthalmology 
2023.

Liegl RG, Weber C, Bertelsmann M, et al. Blood thinners in 
patients with submacular hemorrhage secondary to neovas-
cular AMD. ARVO 2023 annual meeting.
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GA can cause meaningful disease burden by 
VA, conversion to nAMD and CST measures. 

Photo: M
ark Dunbar, OD

Close monitoring for signs of submacular 
hemorrhage may be warranted for AMD 
patients taking blood-thinning medication.

NEWS REVIEW | Get the latest at www.reviewofoptometry.com/news
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After a patient’s initial diag-
nosis of posterior vitreous 
detachment (PVD), reevalu-
ation in the short-term is 

critical to identify and address any 
visual consequences, but guidelines 
regarding the timing of the second 
exam are unclear. In a recent analysis of 
data from the IRIS registry, researchers 
found that follow-up examination after 
initial PVD within six weeks or less is 
necessary to diagnose retinal complica-
tions.

Patients coded to have a PVD from 
2013 to 2018 along with CPT coding 
of extended ophthalmoscopy were 
included. Ocular baseline characteris-
tics included visual acuity, lens status, 
presence or absence of vitreous hemor-
rhage, myopia, lattice degeneration and 
subspecialty training of the treating 
physician.

A total of 434,046 eyes met inclu-
sion/exclusion criteria and 10,518 eyes 
(2.42%) presented with a delayed 
retinal break or detachment after initial 
PVD. The median time to retinal break 
and detachment after initial PVD was 
42 days and 51 days, respectively.

In PVD eyes with at least one ocular 
risk factor among vitreous hemorrhage, 
lattice degeneration, fellow eye retinal 
break or detachment, and myopia, the 
median time to retinal break or detach-

ment was shortened to 34 and 39 days, 
respectively. In eyes documented only 
with vitreous hemorrhage, the median 
time to retinal break was just 14 days.

“We noted a significant difference in 
timing to delayed retinal detachment in 
non-retina specialists (median=57 days) 
vs. retina specialists (median=46 days),” 
the authors pointed out in their paper 
for Ophthalmology Retina. “No signifi-
cant difference, however, was found in 
timing of delayed retinal break in this 
subset (median=38 days).”

If PVD is not managed appropriately, 
potentially devastating consequences 
can occur. Thus, the timing of a follow-
up exam after the initial visit is crucial 

to detect delayed retinal pathology. 
The authors recommend at least one 
repeat exam within the first six weeks 
in all patients, and sooner and more 
frequent exams within one month for 
eyes with higher risk features.

Anna Bedwell, OD, of Indiana Uni-
versity School of Optometry—an active 
member of the Optometric Retina 
Society and editor of its newsletter—
noted that she agrees with the find-
ings of this study and highlighted two 
important components for monitoring 
acute PVD that the study emphasizes: 
follow-up timing and risk assessment.

“In the past few years, I’ve adjusted 
my follow-up timeline based on risk 
factors,” she explained. “I follow-up on 
all acute PVDs with a four- to six-week 
follow-up. For those with risk fac-
tors, particularly lattice degeneration, 
high myopia, history of retinal break 
in the fellow eye or vitreous hemor-
rhage at presentation, I recommend a 
second follow-up another four to six 
weeks later. This study reinforces that 
idea. Even though the incidence of a 
delayed retinal break is low, a missed 
retinal break can have significant visual 
consequences.”

Vangipuram G, Li C, Liu L, et al. Timing of delayed retinal 
pathology in patients presenting with acute posterior 
vitreous detachment in the IRIS Registry. Ophthalmol 
Retina. April 10, 2023. [Epub ahead of print].

PVD Follow-up in Six Weeks or Less is Crucial

IN BRIEF
g Intermittent Exotropia More 
Common in Early-Onset Myopia. 
New research presented at ARVO 
2023 found the most common type 
of strabismus to develop in young 
myopes to be intermittent exo-
tropia. The team of investigators 
from Sydney also observed that 
the age of myopia onset played a 
significant role in the development 
of intermittent exotropia, reporting 
a higher incidence rate in children 
with early-onset myopia.

The Sydney Myopia Study 
included 876 schoolchildren aged 

six to 12 and 1,211 children aged 
12 to 17 who were followed for five 
to six years. SE myopia ≤-0.5D and 
hyperopia ≥3.0D were identified us-
ing cycloplegic autorefraction.

In the younger cohort, the 
incidence rate of strabismus was 
8.0/1000 children/year, and in 
the older cohort, the incidence 
was 16.3/1000 children/year. The 
researchers observed significant 
changes in the type of strabismus 
present in the two cohorts over 
the follow-up period. “Of children 
without strabismus at baseline, 
intermittent exotropia was the most 
common type to develop, with 1.9% 

of the younger cohort and 2.2% 
of the older cohort developing an 
intermittent exotropia by follow-up,” 
they reported in their abstract.

One in four myopic children 
(25%) in the younger cohort 
developed strabismus vs. 1.9% of 
emmetropic and 4.3% of hyperopic 
children. “In children with early-
onset myopia, all incident strabis-
mus was intermittent exotropia 
type,” the investigators pointed 
out, adding that this equates to an 
incidence rate of 45.5/1000 chil-
dren/year for intermittent exotropia 
in those with early-onset myopia. 
In the older cohort, however, this 

wasn’t the case; only 4.2% of later-
onset myopes aged 12 to 17 years 
old developed strabismus, and the 
incidence rate of intermittent exo-
tropia was 6.6/1000 children/year.

The team concluded that there’s 
a significant relationship between 
refraction and strabismus, “with 
the age of myopia onset being an 
influential factor in the develop-
ment of intermittent exotropia.”

Original abstract content © 
Association for Research in Vision 
and Ophthalmology 2023.

Adinanto F, French A, Rose KA. Increased 
incidence of intermittent exotropia in children with 
early onset myopia. ARVO 2023 annual meeting.
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A double horseshoe tear in an area of lattice 
from a PVD. The tear was not present at 
the first visit but instead found at the one-
month follow-up.

Be vigilant for delayed retinal break or detachment during this period in all patients. 
High-risk eyes should be seen sooner and more frequently.
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Detecting and managing diabetic retinopathy (DR) has always 
centered on structural testing, including dilated fundus 
examination and, in many cases, OCT. How does ERG further 
enhance clinical decision-making?

Dr. Rodman: Early detection of retinal abnormalities is a critical step 
in preventing vision loss. Importantly, functional loss may precede 
identifiable structural damage when using an objective test like ERG. 
Also, it’s important to recognize that, because DR is a neurovascular 
disease, retinal function doesn’t always align with structure, which is 
why functional and structural tests should be used in tandem.

Dr. Earley: DR is a chronic, progressive disease, which means we can 
detect it before it becomes advanced disease. This is best achieved 
using both structural and functional testing. ERG tips us off to 
functional changes that may impact a patient’s vision — typically in 
advance of structural changes. This is an important feature of ERG 
testing—it allows us to detect functional stress so that we can antic-
ipate structural damage. In studies comparing the ability of ERG and 
structural imaging to evaluate sight-threatening DR, ERG outper-
formed traditional imaging at predicting which patients would likely 
need subsequent medical intervention.1,2

Dr. Ferrucci: Beyond diagnosis, ERG also helps us make referral deci-
sions. Traditionally, we base referral on disease severity and presence 
or absence of DME as identified using structural tests. But careful 
consideration of functional abnormalities is important too. Function-
al tests can offer clear guidance, provided an objective measure like 
ERG is used. In fact, functional loss alone (provided it’s measured 
objectively) may be sufficient reason to increase exam frequency or 
make a referral.

There are other functional measures that can be used in DR 
management. What makes ERG stand out?

Dr. Earley: First, measuring visual acuity alone is not an appropriate 
functional measure when managing diabetic eye disease. On the 
other hand, ERG offers a direct reading of retinal health by measur-
ing the functioning of the retina.

Dr. Rodman: Having an awareness of the functional health of a dia-
betes patient is so helpful. ERG measures both retina cell stress and, 
in some units, pupil light response as well. This powerful combina-
tion provides a superior progression risk assessment.

Dr. Ferrucci: Functional tools like ERG can provide clear answers and 
allow us to confidently make clinical decisions. Newer devices are 
also non-invasive and entirely objective. The RETeval device even 
provides a simple score that indicates whether or not a diabetes 
patient is in trouble.
 

How is the RETeval device different compared to other ERG 
technologies?

Dr. Ferrucci: The RETeval device by LKC Technologies is the only 
FDA-cleared, portable, battery-operated, non-mydriatic ERG testing 
instrument on the market in the US. It has skin rather than corneal 
electrodes, adjusts for pupil size in real time, and doesn’t require 
dilation. 

Dr. Rodman: The RETeval is unique in that it offers a DR Assessment 
Protocol that provides a superior risk assessment for progression. As 
diabetic patients worsen into moderate and severe nonproliferative 
disease, it may become challenging to determine the best time to 
refer to a retinal specialist. With the RETeval DR Assessment, you 
simply check the score. A score of 23.5 or higher indicates an 11-
fold risk of requiring intervention within 3 years.1

Dr. Earley: In an assessment of RETeval’s ability to evaluate diabetic 
retinopathy, the advantages included earlier detection of retinal 
dysfunction, lower investment costs, and less required subjective 
photo-reading knowledge compared to traditionally-used imaging 
techniques. In short, the test allows for earlier detection of retinal 
dysfunction at a lower cost and with less knowledge than is required 
with traditional imaging.3

Many optometric practices are struggling with staffing shortages 
that make adding more tests challenging. Is implementing the 
RETeval device practical in offices that are already stretched thin?

Dr. Rodman: Grading diabetic retinopathy is not easy or fast, but the 
ERG component is the exception. This is one part of the exam that’s 
simple and can easily be delegated.

Dr. Earley: A technician can perform a RETeval exam in both eyes 
within minutes,3 and patients don’t get frustrated because it’s com-
pletely objective. It’s also great for the doctor because the device 
provides immediate results.

Dr. Ferrucci: By adding the DR Score to the chart, I have an excellent 
baseline for future visits, which saves time while providing straight-
forward documentation that all the pieces of the clinical and coding 
puzzle fit together appropriately. 

1Brigell, M.G., et al. (2020). Translational Vision Science & Technology, 9(9), 40-40.
2Al-Otaibi, H., et al. (2017). Translational Vision Science & Technology, 6(3), 3-3.
3Zeng, Y., et al. (2019). British Journal of Ophthalmology. 103, 1747–1752.

Timothy Earley, OD 
Medina Vision & Laser Centre

Steve Ferucci, OD, FAAO
Sepulveda Veterans Administration

Julie Rodman, OD, MSc, FAAO
The Eyecare Institute - Broward

Why Modern ERG Is Re-Defining  
Diabetes Management 
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Demodex mites are the cause of chronic infl ammation and
associated with two-thirds of blepharitis cases.1,2 

Demodex blepharitis (DB) is an important part of eyelid health.3,4
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By Jack Persico 
Editor-in-Chief

OUTLOOK

W
e’ve just started to access a 
treasure trove of new insights 
into dry eye’s modifiable risk 
factors now that the Tear Film 

and Ocular Surface Society has shared 
the key findings from its forthcoming 
report, “A Lifestyle Epidemic: Ocular 
Surface Disease.” A walk-through of 
the conclusions by the TFOS Life-
style Workshop, released in early May, 
begins to show the overwhelming 
scope of the problem. 

It’s no wonder dry eye is so perva-
sive: so are its catalysts. Influences as 
diverse as make-up wear, medication 
use, digital screens, dietary choices, 
environmental exposure and the rise 
of COVID are just a few that get 
called out by TFOS for attention and, 
when possible, remediation.

You can find our summary of the 
initial TFOS release of highlights on 
our website. We’ll delve even more 
deeply into this prodigious work after 
publication of all eight subcommittee 
reports in The Ocular Surface journal.

Like the society’s last tentpole 
release, the 2017 TFOS DEWS II 
report, this new one is anticipated to 
have far-reaching implications on the 
practice of eye care aimed at the bet-
terment of ocular surface health.

If you’ll allow me to boil down 
hundreds of pages of sophisticated 
analysis and a three-year collaborative 
effort by many of the top minds in eye 
care into a single phrase, the lesson 
of the report is: “It don’t come easy.” 
(That’s right, a Ringo Starr song from 
1971. Just go with it, I’m old.)

There’s a tendency for the public 
to sometimes view the fulfillment of 
their medical needs through the same 
lens as consumer goods and services, 

where innovations are continuously 
simplifying and enriching our lives. 
In an era when we have instant access 
to so many solutions to our needs and 
desires, it can be hard to make the 
mental adjustment to a mindset of 
taking personal responsibility for our 
health and wellbeing. In too many 
ways, we’ve become allergic to effort.

Against those headwinds, optom-
etrists are going to struggle to commu-
nicate the TFOS Lifestyle Report’s 
implications to their patients—be-
cause it puts the onus on their shoul-
ders. Some of the biggest dry eye 
catalysts in a patient’s day-to-day life 
are unavoidable, like digital device use 
and the environmental surroundings 
in which they live and work. It would 
be unrealistic to expect most people 
to decrease screen use, for instance, or 
suddenly move to a less harsh climate.

So, as you process the latest TFOS 
recommendations, look first for the 
low-hanging fruit. Recommend simple 
modifications to sleep and dietary 
habits instead of wholesale changes, 
teach a make-up regimen that allows 
personal expression but isn’t oblivious 
to the vulnerability of the eyes, have 
conversations about optimizing screen 
viewing instead of giving a lecture 
about reducing device use outright, 
encourage efforts to create better (or, 
hey, any) diligence toward proper con-
tact lens hygiene, and so on. If people 
start seeing results, they’ll be motivat-
ed to try some of the harder lifestyle 
changes that can make a substantive 
difference.

Sustainable ocular surface health 
may not come easy, but patients can 
get there if they’re willing to listen—
to you and to Ringo. g

Dry eye patients who want to reduce their symptoms need to take at 
least some action of their own instead of expecting you to solve it all.

It Don’t Come Easy
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L
ast month I talked about the new 
eyecare products available today, 
but there were too many to list 
in one column. Here, I’ll discuss 

the rest of the lesser-known but just 
as important treatments that help im-
prove outcomes and disease diagnosis 
for conditions such as dry eye and 
glaucoma, as well as augmented reality 
technology that’s helping patients im-
prove their vision. Let’s dive into part 
two of these impressive innovations.

Quad and Triple Simple Drops
One of the first patients I saw in my 
current clinic was a friend’s grand-
father who had advanced glaucoma. 
He was on three different drops and 
presented with pressures of 30mm 
Hg and 31mm Hg. He used his drops 
at the wrong times; for example, he 
was taking PGA in the morning. After 
performing SLT, I ordered the Quad 
and Triple preservative-free drops 
from Imprimis. The Quad, dosed 
QHS, contains timolol, brimonidine, 
dorzolamide and latanoprost, and the 
Triple, dosed in the morning, contains 
timolol, brimonidine and dorzolamide.

This patient’s pressure currently 
runs between 11mm Hg and 13mm 
Hg, and with only two bottles he has 
no issue remembering which drop to 
use when.

Low-level Laser Therapy (LLLT)
This intervention directly treats the 
meibomian glands, triggering an 
endogenous heating of the eyelids 
through cell adenosine triphosphate 
production that is maintained for over 

24 minutes. For that reason, LLLT 
works extremely well on hordeola, cha-
lazia and meibomian gland dysfunc-
tion. When combined with intense 
pulsed light, it can have a greater effect 
on the telangiectatic vessels, evapora-
tive dry eye and even blepharitis.

Eyedaptic
These augmented reality glasses have 
been shown to improve functional 
vision in patients with macular scar-
ring from conditions such as advanced 
age-related macular degeneration and 
Stargardt’s disease. The technology 
involves enhancing the image to take 
advantage of the healthy retinal tissue 
and is adaptive to the user’s vision, 
habits and environment. Patients 
quickly adapt, gaining numerous lines 
of vision and the ability to recognize 
faces, significantly increase reading 
speed, functionality and quality of life.

Vital Tears
For years, obtaining serum tears 
for patients with aqueous-deficient 
dry eye, keratoconjunctivitis sicca, 
neurotrophic keratopathy and limbal 
stem cell deficiency was fraught with 

hassles sorting out fulfillment issues 
with apothecaries, tissue banks and 
compounding pharmacies. It never 
seemed authenticated until Vital 
Tears emerged. Simply prescribe the 
concentration (most conditions require 
20% serum) and the company takes 
it from there. Phlebotomists meet 
patients at their home or place of 
work and create the drops for patients 
to administer on a regular basis. It’s 
seamless, sterile and effective.

iTear100
This FDA-approved device from 
Olympic Ophthalmics uses focused 
oscillatory energy to activate the 
external nasal nerve from the outside 
of the nose. The result of placing the 
iTear100 on the outside crease of the 
nose for 30 seconds on each side is 
basal tear production from the meibo-
mian glands, goblet cells and lacrimal 
glands. The energy level, frequency 
and tip design were optimized through 
extensive clinical trials to maximize 
stimulation of the external nasal nerve 
safely and comfortably.

Form Fit Hydrogel Canalicular 
Plug/Absorbable Lacrimal Plug
The form fit canalicular plug for dry 
eye from Oasis Medical is made of a 
soft hydrogel material and inserted in 
the punctae. Once it makes contact 
with tears, it slowly increases in size 
by three times. The plug can easily be 
flushed out if necessary, but is de-
signed to remain in place.

If you require a dissolvable plug, 
the soft plug extended duration can 
be placed in the punctae and remain 
for approximately 180 days. Be sure 
to purchase extended duration plug 
forceps (Bruder Healthcare), which 
secure the plug without damaging it 
for easy implantation. ■

These products are making an impact in the eyecare world.
Innovations, Part Two

Dr. Karpecki is the director of Cornea and External Disease for Kentucky Eye Institute, associate professor at the Kentucky College of Optometry and medical 
director for the Dry Eye Institutes of Kentucky and Indiana. He is the Chief Clinical Editor for Review of Optometry and chair of the New Technologies & Treatments 
conferences. A fixture in optometric clinical education, he consults for a wide array of ophthalmic companies, including ones discussed in this article. Dr. 
Karpecki’s full disclosure list can be found in the online version of this article at www.reviewofoptometry.com.

About 
Dr. Karpecki

By Paul M. Karpecki, OD 
Chief Clinical Editor

Through my eyes

Eyedaptic’s glasses enhance vision for 
those with low vision diseases such as 
AMD and diabetic retinopathy.
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O
ne biological organ may be more 
important than any other if you 
want to have a long and happy 
career in optometry. This topic 

is never ever covered in optometry 
school. This topic is never ever cov-
ered in optometric CE. This topic has 
never even been covered in the most 
wonderful publication in the history of 
our profession. That’s right… this one!

The organ in question is, obviously, 
your feet.

Feet are very, very important to 
optometry. We spend a lot of time 
standing and walking. Our feet take 
a beating. The patient’s feet take a 
beating, too, as we drag them from 
room to room puffing the dreaded 
air at them and flashing bright lights. 
Which is better, foot number one or 
foot number two? Both hurt.

Growing up in the beautiful hills 
of West Virginia—how majestic and 
how grand—my brothers and I got a 
new pair of sneakers, which we called 
tennis shoes, although we never 
played tennis, every time basketball 
season rolled around: high-top Chuck 
Taylors or green-soled Bob Cousy’s. At 
Christmas, we cracked open the Sears 
catalogue and ordered comfy, rubber-
soled chukka boots. For church, we 
were allowed fake leather dress shoes. 
Summer flip flops were next.

No wonder our feet are all jacked 
up now.

When I got married in 1980, Renee 
somehow convinced me my feet were 
important and started me on the road 
of buying good quality footwear. I 

could not believe that a pair of shoes 
could cost more than $10 or $15. Re-
ally? That’s crazy! No, it’s not.

Optometrists are on our feet all day, 
and we ignore them at our own peril. 
Here are my Top Three Optometric 
Foot Tips:

1. Wear good shoes that cost more 
than $10 or $15. I have loved switch-
ing to scrubs, with thanks to COVID, 
allowing me to feel free to wear the 
most comfy and supportive shoes 
that (my wife’s) money can buy. This 
also meant I bought too many shoes 
that turned out not to be that comfy 
or supportive after all. Darn it. 
Oh, well, that’s why they 
invented eBay, a.k.a. my 
retirement plan.

2. Get pedicures. 
This is a secret that 
those with XX 
chromosomes 
have kept to 
themselves 
for years as 
those with 
XY chromo-
somes suffered. I 
try to get a pedicure 
as often as I want to, 
which means as often 
as my wife permits. As 
a long-distance runner 
(given up with pleasure 
45 years ago) up and 
down the mountains 
of West Virginia, my 
feet (knees, back, etc.) 
are a mess, and an 

occasional pedicure gives me a great 
excuse to throw money at something 
that maybe helps. Kinda like a pizza 
and beer kinda helps.

3. Lose a couple of pounds. If you 
are having more problems than your 
patients nuzzling up to the slit lamp, 
take it as a sign.

Now that I have freely delivered 
to you the above-mentioned incred-
ible foot advice, let’s discuss the real 
reason I write about this important 
subject.

Simple. My feet hurt. As a young 
fellow, I was a serious long-distance 
runner. Well, truthfully, that’s what 
I tell people. In fact, my definition 
of “serious long-distance runner” 
includes my three- to seven-mile 
slow jogs every day up and down the 
mountains and hollows (pronounced 
“hollers”) of West Virginia from the 
age of 15 to around 34. Why did I stop 
then? Well, my wife kindly reminded 
me that we had children to raise, and I 

was never home… working all day 
and running well into the evening.

My current impressive girth is a 
proud symbol of my becoming 

a better husband 
and parent.

So basically, I 
jacked my feet 
up every day for 

nearly 20 years. 
Mobility, like 

vision, is often 
taken for granted. 
I am doing all I 

can to help my feet survive. 
I don’t jog five miles now, 
but we all sure do wander 

hundreds of steps per day in 
the office, don’t we? I don’t plan to 

let plantar fasciitis be the reason I fi-
nally retire someday. I would rather it 
be something cool like “The Beatles 
need me.” ■

Put Your Foot Down

Dr. Vickers received his optometry degree from the Pennsylvania College of Optometry in 1979 and was clinical director at Vision Associates in St. Albans, WV, 
for 36 years. He is now in private practice in Dallas, where he continues to practice full-scope optometry. He has no financial interests to disclose.
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Dr. Vickers

By Montgomery Vickers, OD

ChairSide

Arguably the most important organ, your feet deserve all the 
care in the world if they’re going to carry you around it.
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I have a patient with early 
geographic atrophy (GA) of the 

retinal pigment epithelium (RPE) that 
I have followed for years and told her 
there is no treatment. I am hearing that 
a new medication has been approved, 
and would like to know when to refer and 
what to expect when comanaging? 

On February 17, Syfovre (pegce-
tacoplan), manufactured by 

Apellis Pharmaceuticals, was approved 
for treating GA, an advanced form of 
dry AMD. This is a progressive condi-
tion, but clinical trials found an intra-
vitreal dose of Syfovre could slow the 
growth of GA lesions by an average of 
20% when taken monthly, and 17.5% 
when taken every other month.1 
The approval was based on positive 
results from the Phase III OAKS and 
DERBY studies at 24 months.2 

“The key to reaping the benefits 
of this medication is early use,” says 
Tanuj P. Banker, MD, a vitreoretinal 
surgeon at Center For Sight in Sara-
sota, FL. Once the drug became avail-
able, he performed the first injection 
in Southwest Florida. “For patients 
with GA who qualify for treatment, it 

is our goal to start treatment as soon 
as possible, as there has not been a 
treatment option available for those 
suffering from this form of macular 
degeneration,” Dr. Banker adds. 

Patients will benefit most with long-
term use of the medication. They will 
need injection treatments every 25 to 
60 days, but Dr. Banker assures that 
the procedure uses multiple rounds of 
topical anesthetic and only lasts a few 
seconds. The patient may experience 
mild pressure during the injection; 
however, there is typically no signifi-
cant discomfort.

Positive Effects
Apellis has warned that Syfovre could 
cause episodes of ocular inflammation 
elevated pressure, endophthalmitis, 
retinal detachment or development 
of wet AMD. In particular, there is 
a 12% chance of progression to wet 
AMD on a monthly injection sched-
ule and a 7% chance with a bimonthly 
treatment plan.3

Dr. Banker’s patients have tolerated 
Syfovre very well thus far. His practice 
is currently using the medication only 

in patients with 
Medicare with 
a secondary 
insurance. How-
ever, he believes 
coverage will 
expand in the 
coming months 
to take care of 
those who are 
commercially 
insured.

Tackling GA Together: 
Comanagement is Critical
As retina specialists start using Syfovre 
in hopes of mitigating the retinal cell 
loss and visual impairment that often 
develops with dry AMD, they will 
heavily rely upon optometrists to edu-
cate and refer the proper patients. Dr. 
Banker believes that recognizing the 
early stages of the disease is critical 
before advanced atrophy sets in and 
that optometrists could closely moni-
tor patients taking Syfovre throughout 
their treatment regimen. 

“As you are following these pa-
tients, remember that GA correlates 
poorly with VA. In the study the aver-
age VA was 20/63, but treating patients 
with good vision provides the most 
potential long-term benefits,” Dr. 
Banker explains. “Other retina spe-
cialists are less conservative and inject 
patients with much better vision.” 

He also recommends OCT and 
fundus autofluorescence (FAF) as 
excellent tools for detecting GA.

 “On OCT, I tell my referring 
physicians to look specifically for (1) 
diffuse loss of RPE and photorecep-
tors, (2) loss of the external limiting 
membrane and (3) increased choroidal 
transmission,” he says. “On FAF, look 
for depigmented hypoautofluorescent 
areas.” 

In addition to OCT, Dr. Banker 
finds red-free photography very help-
ful for high-risk markers to identify 
potential intermediate AMD patients 
who are at risk. ■

1. What is Syfovre? Syfovre. syfovre.com/about-syfovre/
what-is-syfovre. Accessed March 26, 2023.

2. FDA approves Syfovre (pegcetacoplan injection) as first 
and only treatment for greographic atropy (GA), a leading 
cause of blindness [press release]. Apellis. investors.apellis.
com/news-releases/news-release-details/fda-approves-
syfovretm-pegcetacoplan-injection-first-and-only. February 
17, 2023. Accessed March 26, 2023. 

3. Side effects. Syfovre. syfovre.com/about-syfovre/side-
effects. Accessed March 26, 2023.

A new treatment for early dry AMD can slow lesion progression. 
This elevates the role of the OD in disease detection.

Give It a Shot

Dr. Ajamian is board certified by the American Board of Optometry and serves as Center Director of Omni Eye Services of Atlanta. He is vice president of the 
Georgia State Board of Optometry and general CE chairman of SECO International. He has no financial interests to disclose.
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Diffuse loss of photoreceptors and RPE can be useful to detect GA.
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T
he body’s peripheral vascular 
network is composed of arter-
ies, veins and capillaries, each of 
which exhibit unique character-

istics contributing to their function. 
The eye, like every other organ in the 
body, contains both an arterial and a 
venous system in order to adequately 
deliver oxygen and nutrients to and 
from ocular structures and eliminate 
waste. Regardless of which organ is 
discussed, all blood vessels through-
out the body possess similar ana-
tomical properties. Identifying their 
distinguishing anatomical features 
makes us one step closer to under-

standing the various ocular patholo-
gies that arise as a result of systemic 
vascular disorders.1,2 

Complementary Function
Arteries, or arterioles, are responsible 
for transporting blood to the eye for 
nourishment. This occurs through the 
internal carotid artery, which extends 
from the heart and branches into the 
ophthalmic artery. The ophthalmic 
artery further subdivides into the 
internal carotid artery, the long and 
short posterior ciliary arteries and the 
anterior ciliary arteries. This arterial 
network supplies the various anterior 

and posterior ocular structures with 
oxygen and nutrients. Veins perform 
the opposite function, in that they 
return blood from a given structure 
back to the heart. Venous outflow is 
mediated by the central retinal vein 
and vortex veins, which are branches 
of the superior and inferior ophthal-
mic veins. They ultimately drain 
through structures such as the cavern-
ous sinus, pterygoid venous plexus 
and facial vein.3 These anatomical 
connections explain why ocular 
diseases spread throughout different 
compartments of the head and neck. 

An illustration of arterial function 
is the case of retinal artery occlusion, 
where blood is prevented from per-
fusing the retina due to an obstruc-
tion of an artery. As such, the area in 
which the occluded artery is respon-
sible for perfusing appears whitened 
and ischemic, due to lack of blood 
flow. In contrast, if a retinal vein 
occlusion occurs, blood is prohibited 
from leaving the retina, and severe 
hemorrhages form in the area of dis-
tribution of the affected vein. 

Divergent Purposes
While arteries and veins share some 
structural similarities, they also have 
notable anatomical differences that 
affect their functions. One of the 
most significant differences is the 
thickness and elasticity of their walls. 
Arteries have thicker, more muscular 
walls that allow them to withstand the 
high pressure of blood flow from the 
heart. Veins, however, have thinner 
walls with less muscle and are not 
designed to withstand high pressure. 
Instead, they have valves that prevent 
blood from flowing backward. This 
makes veins particularly sensitive 
to hematological factors such as 
hypercoagulability or vasculitides, 
which are often underlying factors in 

Brush up on the fundamental differences between arteries, 
veins and capillaries and how each feeds the eye.

Vascular Variations

By Bisant A. Labib, OD

THE ESSENTIALS

Hypertensive retinopathy causing constriction of retinal arterioles in response to elevated 
systemic blood pressure and autoregulation.



retinal vein occlusions.4,5

Another major difference between 
arteries and veins is their size. Arteries 
have smaller lumina than veins, which 
means that blood fl ows through them 
more quickly. This is because arteries 
are designed to transport oxygen-
ated blood away from the heart to the 
rest of the body at high pressure. In 
contrast, veins have larger lumina and 
slower blood fl ow, as they are designed 
to return deoxygenated blood from the 
body back to the heart. When observ-
ing retinal vasculature, for example, 
a normal ratio between arteries and 
veins is 2:3; this ratio is often reduced 
in systemic disease processes that af-
fect vessel attenuation.5

Arteries and veins also respond 
differently to neurotransmitters and 
hormones. Arteries are more respon-
sive to sympathetic nervous system 
stimulation, which can cause them to 
constrict and increase blood pressure. 
Veins are more responsive to para-
sympathetic nervous system stimula-
tion, which can cause them to dilate 
and decrease blood pressure. This 
distinction is due to the differences in 
their smooth muscle cell composition. 
These features are clinically relevant 
in that arteries are more susceptible to 
elevations in blood pressure, causing 
them to initially constrict in response 
and manifest as the arteriolar narrow-
ing that is often observed in any stage 
of hypertensive retinopathy.4-7

In addition to arterioles and veins, 
there are choriocapillaris and capillar-
ies located in the retina. Due to the 
high metabolic demands of retinal 

cells, these tiny blood vessels provide 
additional oxygen and nutrients. The 
choriocapillaris supplies the outer 
retinal layers in particular, whereas 
the retinal capillaries supply the inner 
portion. These capillaries are also 
responsible for removing waste prod-
ucts from the retina and transporting 
them into the bloodstream for elimi-
nation from the body. The structure 
of a capillary is a thin, single layer of 
endothelial cells, allowing diffusion 
of nutrients. Capillary function is 
implicated in many disease processes 
that lead to nonperfusion or growth of 
neovascularization.2,6 

Arteries, veins and capillaries have 
a number of anatomical differences 
that affect their function. These 
include differences in wall thickness, 
structure, oxygenation status and 
responsiveness to neurotransmitters 
and hormones. Understanding these 
differences is important for under-
standing how blood circulates through 
the eye and how it is susceptible to 
systemic vascular diseases. �
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ogy: the mechanisms of body function. McGraw-Hill. 2014.

TABLE 1. BRIEF OVERVIEW OF THE STRUCTURE AND FUNCTION OF BLOOD VESSEL TYPES

Vessels Structure Function

Arteries/arterioles Thick, muscular walls with smaller 
lumina to accommodate high blood flow

• Deliver oxygen and nutrients to 
tissues

• Respond to sympathetic stimulation

Veins Thinner walls with valves to prevent 
blood backflow and larger lumen

• Drain blood back to heart
• Respond more to parasympathetic 

stimulation 

Capillaries Thin, single layer of endothelial cells • Transport oxygen and nutrients to 
cells

• Remove waste
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A 
45-year-old male with his own 
construction business presented 
for a visit complaining of blurry 
vision when reading. He was 

examined and corrected to 20/20 with 
a pair of reading glasses. He had been 
followed in the practice for over 14 
years and was status-post LASIK, 
although he still wore contact lenses 
for best correction. The patient did 
not want to be dilated so Optos photos 
were taken. The practitioner noted 
posterior vitreous detachment (PVD) 
in both eyes, but no other retinal 
abnormalities. 

For the next year, the patient was 
followed for three visits related to 
contact lenses and dry eye secondary 
to the LASIK. At each visit the patient 
deferred dilation. Six months af-
ter his last follow-up, he present-
ed with a different complaint. 
The practitioner wrote “patient 
started seeing a shadow in the 
left side of the right eye […] it is 
there when looking to the right, 
not as much looking straight or to 
the left.” The practitioner noted 
“no flashes, history of floaters.” 

Testing
The practitioner noted uncor-
rected visual acuities of 20/40 
in each eye but not corrected 
acuities. No anterior segment 
abnormalities were noted. 
Biomicroscopy was performed 

but the practitioner did not note the 
presence or absence of pigmented cells 
in the vitreous, the so-called “Schafer’s 
sign,” which can indicate the possible 
presence of a retinal tear. The patient 
was dilated with 1.0% tropicamide and 
2.5% phenylephrine. The dilated fun-
dus examination was performed, and 
the practitioner noted “new and large 
vitreal strands OD.” 

Because of the specificity of the 
patient’s new complaint about the 
shadow being more obvious when he 
looked to the right, the practitioner was 
more suspicious of a problem in the 
temporal retina of the right eye (nasal 
field). Several Optos photographs were 
taken using steering with emphasis on 
the temporal retina (Figure 1).

Diagnosis
The patient was diagnosed with a 
shadow “due to new vitreal strands 
and a new PVD.” The practitioner 
wrote “reviewed retinal detachment, 
the signs and symptoms today…” No 
return appointment was scheduled.

Follow-Up
The patient returned one month later 
with a complaint that he woke up 
with reduced vision in the right eye 
only that morning and that he had 
had flashes and floaters, which had 
started two days before. Visual acuity 
in the right eye was hand motion. 
Examination revealed a large retinal 
detachment (Figure 2). The patient 
was immediately referred to a retina 
specialist, who diagnosed a superior-
temporal tear and a large bullous 
macula-off retinal detachment. The 
detachment was repaired one day 
later. One month later, the visual 
acuity had improved to 20/80, and the 
patient reported that the vision was 
still distorted. Two months later, the 

patient reported that images 
appeared “bent” in the center 
of vision in his right eye when 
performing daily tasks. 

The patient was noted to 
have developed a 2+ nuclear 
and posterior subcapsular 
cataract (secondary to the 
vitrectomy performed during 
the retinal repair) and a new 
epiretinal membrane with 
macular edema. A membrane 
peel was recommended, as was 
cataract extraction. 

Five months later, the 
best-corrected visual acuity 
remained 20/60 in the right 
eye. The patient initiated a 
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Fig.1. Optos photo of the right eye, with two cortical spokes 
nasally and a wide one superior temporal.
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malpractice lawsuit against the 
practitioner for failure to diag-
nose the retinal detachment 
when he initially complained 
of the shadow and for failure to 
refer him to a retina specialist for 
prompt treatment. 

The patient claimed that the 
failure to detect the detachment 
on the day he was experiencing 
the shadow delayed treatment, 
resulting in a macula-off retinal 
detachment and two surgeries, 
which resulted in irreversible 
reduction of vision in the right 
eye with distortions in his vision 
that he claimed made it difficult 
to perform his construction work.

You Be the Judge
Was there a retinal detachment 
when the patient initially com-
plained of a shadow? The practi-
tioner did not see a detachment 
but took photos. Do you see a 
retinal detachment in Figure 1? 

If the practitioner did not see 
a detachment, should the patient 
have been referred to a retina 
specialist for supplementary test-
ing procedures, such as scleral 
depression, three-mirror contact 
lens examination and/or B-scan 
ultrasonography? Should the 
practitioner have made a follow-up appointment after the 
initial examination?

Our Opinion
This case is unusual because, unbeknownst to both of us, 
we were each asked to opine for opposite sides. One of us 
(JS) opined that the practitioner performed a standard-of-
care examination and that, based on the photos, a detach-
ment was not evident. In addition, the superior-temporal 
detachment that ultimately occurred was not evident in 
the earlier photographs. The other one of us (SB) opined 
that, on careful examination, a possible shallow retinal 
detachment was visible in the temporal retina of the right 
eye in the photographs (Figure 3). 

Although the average practitioner may not have ap-
preciated the possible shallow retinal detachment on the 
photograph, standard of care would have dictated that the 
practitioner refer the patient for supplemental testing and 
examination, especially considering the patient’s chief 
complaint of a shadow that was more visible when he 
looked to the right. He did not complain of a floater or say 

that the shadow moved across 
his vision. 

Litigation Outcome
The case was settled for an un-
disclosed amount.  

Discussion
In the “Clinical Practice Guide-
lines of the American Optometric 
Association for the Care of the 
Patient with Retinal Detach-
ment and Peripheral Vitreoretinal 
Disease,” it is stated that supple-
mental testing may be indicated 
to rule out a tear and/or detach-
ment.1 The practitioner did 
not perform any supplemental 
testing, and the average practi-
tioner under like circumstances 
would likely not have performed 
supplemental procedures since 
many ODs are not able to 
perform a three-mirror contact 
lens exam and scleral depression 
proficiently and most do not have 
access to B-scan ultrasonography. 

The practitioner in their depo-
sition admitted to referring retina 
patients occasionally to a retina 
specialist, hence this patient 
could have been referred for 
supplemental testing. History is 
also an important consideration. 

In a recent retrospective cohort study of 8,305 patients with 
acute-onset PVD, results revealed that variables that are 
associated with greater risk of retinal tear and rhegmatog-
enous retinal detachment following acute-onset PVD in-
cluded blurred vision, male sex, age younger than 60, prior 
keratorefractive surgery and prior cataract surgery.2 

The patient in this case had prior LASIK and was a 
45-year-old male. Symptoms of sudden onset of floaters, 
flashes and/or a field defect (or shadow) in the periphery 
that does not move should make the practitioner more 
suspicious of retinal detachment. In this case, the patient 
presented with the complaint of a shadow that appeared 

Fig. 3. Magnified view of the temporal retina OD one 
month prior to large retinal detachment. It reveals a 
circular border, possibly denoting a shallow retinal 
detachment (blue arrows). 

YOU BE THE JUDGE | Lurking in the Shadows

NOTE: This article is one of a series based on actual lawsuits 
in which the author served as an expert witness or rendered an 
expert opinion. These cases are factual, but some details have 
been altered to preserve confidentiality. The article represents 
the authors’ opinion of acceptable standards of care and does 
not give legal or medical advice. Laws, standards and the 
outcome of cases can vary from place to place. Others’ opinions 
may differ; we welcome yours.

Fig. 2. The retinal specialist described a superior-tempo-
ral macula-off retinal detachment.
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more obvious in certain fi elds of gaze and did not move.
The important lesson to be learned here is that any patient 

complaining of a shadow that is different from a fl oater should 
be referred for additional testing to rule out a tear or retinal 
detachment. Widefi eld photography is not a substitute for a 
thorough dilated fundus examination, and it is unfortunate 
this patient deferred dilation for a number of visits. Widefi eld 
photography is an adjunctive procedure that can indicate the 
presence of a tear and/or retinal detachment. 

In this case, the dilated fundus examination performed 
by the practitioner did not reveal a tear or a detachment, but 
the photos they took, one of us (SB) believes, tell a different 
story. 

In contrast, JS argued in his deposition that “a like prac-
titioner under like circumstances” would not have noticed 
the very subtle curvilinear line in the Optos image that may 
not be an RD but rather a retinoschisis not requiring treat-
ment (Figure 3). Furthermore, the detachment was in the far 
superotemporal quadrant a full month later and arguably had 
nothing to do with the curvilinear line in the posterior pole, 
which may or may not be a shallow RD. Even if the patient 
were referred, the superior-temporal tear that resulted in the 
bullous RD may not have been present a month earlier. 

SB argued that a tear was likely evident at the initial visit, 
causing the shallow retinal detachment, and that a second, 
more superior tear could have developed later. If the patient 
were referred for supplemental testing, such as B-scan 
ultrasonography, a shallow retinal detachment could have 
been differentiated from a retinoschisis. JS further argued that 
there is no proof that the curvilinear line was a shallow RD, 
and, in the US, there is only one retina specialist per 100,000 
population and referrals should be reserved for patients who 
are believed to require advanced intervention and not for 
every fl oater, fl ash or shadow. SB opined that the practitioner, 
in their deposition, claimed that a retina specialist was 
available and patients were referred all the time when 
needed, but the practitioner did not believe it was needed.

Both of us agreed that the shallow possible retinal detach-
ment would likely not have been appreciated by the average 
practitioner, but we differ on the follow-up and the need for a 
referral. 

The bottom line in this case is that the patient suffered a 
macula-off retinal detachment one month later in the same 
eye that might have been prevented had the practitioner re-
ferred the patient to a retina specialist sooner rather than later 
even if the practitioner did not detect a detachment. 

But, you be the judge: did the clinician meet the standard 
of care practiced by “like practitioners under like circum-
stances?” We welcome your opinion as well. �

1. Optometric clinical practice guideline: care of the patient with retinal detachment and periph-
eral vitreoretinal disease. American Optometric Association. www.aoa.org/aoa/documents/
practice%20management/clinical%20guidelines/consensusbased%20guidelines/care%20
of%20patient%20with%20retinal%20detachment%20and%20peripheral%20vitreotretinal%20
disease.pdf. Accessed March 27, 2023.
2. Seider MI, Conell C, Melles RB. Complications of acute posterior vitreous detachment. 
Ophthalmology. 2022;129(1):67-72.
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Pediatric Exams 
Made Easy

M
any people have seen a video 
of a young child seeing their 
parents’ faces clearly after 
putting on glasses for the first 

time. That first look of surprise is often 
followed with a smile that could melt 
your heart. That specific opportunity 
is few and far between, but there are 
still many other rewarding aspects of 
serving our pediatric patients. An eye 
examination of your adult patients 
should differ from the eye examination 
of your pediatric patients. Visual skills 
and ability are developed during child-
hood, and the eye examination should 
mirror the developmental ability of the 
child. Remember that the chronologic 
age of a child may not equal their de-
velopmental ability. As children grow, 
so do their visual skills and demands. 

The eye examination of a tod-
dler should be distinguished from 
the visual assessment of a primary 
school-aged child. Visual skills are 
built upon the foundation of healthy 
eyes and adequate visual acuity 

(VA), which is where we should 
start with our infant examinations 
(Figure 1). The first eye examina-
tion should take place between six 
and 12 months of age. If there are no 
concerns, then the second eye ex-
amination should take place at three 
years of age and then at five years of 
age and on an annual basis thereaf-
ter. This article will discuss how to 
conduct an easy pediatric exam and 
relay findings with parents.

Not Just Small Adults
Keep in mind that the visual demands 
of a child are different from those for 
adults. Children learn through tactile 
and motor activities for the first few 
years of life. Those activities rely more 
heavily on visual perception and visual 
motor integration than the ability to 
see letters on an acuity chart.1

When performing eye exams in 
pediatric patients, it is crucial to evalu-
ate for any presence of disease. With 
that said, the most common ocular 
morbidities in childhood are refractive 
error and strabismus.2,3 This article will 
emphasize the vast majority of child-
hood findings and not disease itself. 

Let’s consider visual considerations 
through childhood: 

Infancy to age three. In early life, chil-
dren learn through tactile exploration. 
Most of their visual demands will be 
within a few feet from their face. Mo-
tor development is the foundation for 
vision development, which then guides 
increasingly complex motor skills. 
Adequate binocular vision, accommo-
dation and accurate eye movements 
are important for children to reach their 
potential with motor skills and spatial 
awareness. Refractive findings are 
relevant when they are amblyogenic 
or when presenting with a strabismus; 
otherwise, allow emmetropization to 
occur and watch patients carefully with 
borderline refractive findings (Table 1).4 
In this age group, it is recommended to 
attempt to measure VA as a later step 
in the examination. A sample can be 
found in “Suggested Exam Flow for 
the Infant/Toddler.”

Ages three to six. Much learning 
should still occur through tactile and 
motor stimulation, but children in 
this age group are starting to use their 
vision and perceptual skills for more 
reading-based learning purposes.1 As 
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children enter the classroom, adequate 
distance and near VA are necessary 
to meet the expected classroom 
environmental demands. Assess near 
vision and binocular status to ensure 
the child has the visual skills to learn 
to read in such a pivotal time of their 
development. 

Ages seven to 14+. At this point in 
education, children move from the 
“learning to read” phase into the 
“reading to learn” phase. Efficient 
visual skills aid in the development 
of reading ability and are an impor-
tant piece of development for further 
educational progress. In this age group, 
subjective findings are typically much 
easier to collect and best-corrected 
VA can be more accurately measured. 
This is often when binocular dysfunc-
tions present with symptoms as the 
visual demands increase to a level that 
requires sustained visual efficiency. 

Ask the Right Questions
Most parents are unaware of the link 
between vision and performance/
learning. Their understanding of an 
eye examination is to determine the 
need for glasses/contact lenses to 
aid VA. Many are surprised to hear 
that there is much more to a com-

prehensive vision examination that 
evaluates a child’s ability to meet the 
demands of the classroom. It is our 
job to probe the parent and child for 
clues that may warrant an extended 
visual evaluation. 

Here are sample history questions 
to ask the child’s parent/caregiver:

• Was the child born full-term? If 
not, what was the length of gesta-
tion and how much did they weigh 

at birth? Children born prematurely 
with lower birth weight are at an in-
creased risk of developmental delay 
including visual delays.5

• Did they reach all developmental 
milestones on time? Visual problems 
are more common in children with 
delayed developmental milestones.5

Here are sample performance 
questions to ask the parent of a 
school-aged child:

• Is your child reading at an appro-
priate age level? Vision may impact 
reading skills, and if this question 
is answered in the affirmative, then 
consider additional visual testing 
beyond a routine eye examination.6

• Does your child struggle with read-
ing but excel in other subjects? Vision 
problems such as convergence insuf-
ficiency, accommodative dysfunction 
and oculomotor dysfunction tend 
to cause a struggle in subjects that 
incorporate a higher reading demand 
compared with other subjects. 

• Do you feel as though your child is 
reaching their full potential? A gap 
in potential may indicate a visual 
processing disorder. “A high verbal 
IQ combined with a performance 
IQ that is 20 points lower should 
signal the need for an optometric 
evaluation,” says Linda Kreger 
Silverman, PhD.7 

TABLE 1. GUIDELINES FOR PRESCRIBING IN INFANTS/YOUNG CHILDREN 
Adapted from the American Academy of Ophthalmology4

Condition Age younger 
than one

Age one to two Age two to 
three

Age three to four

Isometropia

Myopia 5.00D or more 4.00D or more 3.00D or more 2.50D or more

Hyperopia (no deviation) 6.00D or more 5.00D or more 4.50D or more 3.50D or more

Hyperopia with esotropia 2.00D or more 2.00D or more 1.50D or more   1.50D or more

Astigmatism 3.00D or more 2.50D or more 2.00D or more 1.50D or more

Anisometropia (without strabismus)

Myopia 4.00D or more 3.00D or more 3.00D or more 2.50D or more

Hyperopia  2.50D or more 2.00D or more 1.50D or more 1.50D or more

Astigmatism   2.50D or more 2.00D or more 2.00D or more 1.50D or more

Note: These values were generated by consensus and are based solely on professional experience and clinical 
impressions because there are no scientifically rigorous published data for guidance. 

Visual
Perception and 

Integration

Fig. 1. Simplified hierarchy 
of visual assessment in 
childhood.

Binocular Vision, 
Accommodation, 
Oculomotor Skill

Refraction and Eye Health
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• Does your child avoid reading-re-
lated tasks? Visual symptoms may not 
be present if the child simply avoids 
extended near point tasks such as 
reading.

• Is there a concern or diagnosis of 
attention deficit hyperactivity disorder? 
Attention disorders are more common 
in children with visual dysfunction.8

Here are sample questions to ask 
the school-aged child:

• What is your favorite subject in 
school? What is your least favorite 
subject? Children who dislike subjects 
heavy in reading are more likely to 
have vision problems compared with 
students who favor subjects heavy in 
reading.

• Do you ever see the words moving on 
a page when you are trying to read?

• Do you ever see two of things when 
you’re looking at them?

• Do your eyes or head hurt after look-
ing at something?

If the history questions suggest 
that a child has a vision problem, 
then it is helpful to quantify the 
symptoms. The Convergence Insuf-
ficiency Symptom Survey (CISS) is 
a 15-item questionnaire that has a 
96% sensitivity and 88% specificity 
at identifying children with conver-
gence insufficiency when using >16 
as a cutoff score (Table 2).9 The CISS 
also identifies children with disorders 
other than convergence insufficiency 

that interfere with comfortable near 
visual function.10

If a child has an identifiable com-
plaint, ask for the familiar features 
regarding the symptom such as 
onset, location, duration, character, 
aggravating and associated factors, 
relieving factors, timing and severity 
of symptoms. If there are asthenopia 

complaints in the frontal region of 
the head that occur more frequently 
in the afternoon compared with first 
waking, suspect a vision problem 
until ruled out by extensive visual 
testing. If you do not have any find-
ings to explain the child’s complaints 
during the time of the eye examina-
tion, then perform additional visual 

P E D I AT R I C E Y E E X A M SFeature

Suggested Exam Flow for the Infant/
Toddler
1. Retinoscopy—distance/near.
2. Direct ophthalmoscopy.
3. Binocular status.
4. Pupils.
5. Extraocular muscles, near point of 
convergence.
6. Stereopsis—Stereo E or PASS.
7. IOP—iCare tonometry.
8. VA—fixation, resistance to 
occlusions, optokinetic nystagmus, 
Teller acuity cards.
9. Dilated fundus examination.
10. Cycloplegic retinoscopy.

TABLE 2. CONVERGENCE INSUFFICIENCY SYMPTOM SURVEY

Possible Subjective Symptoms
Frequency

Never (0) Infrequently/
not very (1)

Sometimes 
(2)

Fairly often 
(3)

Always (4)

1. Do your eyes feel tired when 
reading or doing close work?

2. Do your eyes feel uncomfortable 
when reading or doing close work?

3. Do you have headaches when 
reading or doing close work?

4. Do you feel sleepy when reading or 
doing close work?

5. Do you lose concentration when 
reading or doing close work?

6. Do you have trouble remembering 
what you have read?

7. Do you have double vision when 
ready or doing close work?

8. Do you see the words move, jump, 
swim or appear to float on the page 
when reading or doing close work?

9. Do you feel like you read slowly?

10. Do your eyes ever hurt when 
reading or doing close work?

11. Do your eyes ever feel sore when 
reading or doing close work?

12. Do you feel a “pulling” feeling 
around your eyes when reading or 
doing close work?

13. Do you notice the words blurring 
or coming in and out of focus?

14. Do you lose your place while read-
ing or doing close work?

15. Do you have to re-read the same 
line of words when reading?

Total Score                          x 0              x 1              x 2              x 3              x 4

Total score of 16 or higher is suggestive of convergence insufficiency
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evaluation or refer to a col-
league who does (locate.
covd.org). That testing 
should include a complete 
binocular and accommoda-
tive evaluation and may in-
clude a cycloplegic refrac-
tion. In the past, the timing 
of symptoms during the 
academic week compared 
with the weekend would 
be a meaningful history 
question to differentiate 
symptoms emanating from 
a vision problem. With 
the ubiquitous nature of 
near point screen use, we 
are not so quick to dismiss 
a vision problem when 
symptoms are equal on 
school days compared with 
non-school days.

Clinical Testing
An excellent starting point 
for determining what 
testing is appropriate for 
pediatric patients can be 
found in the American 
Optometric Association’s evidence-
based clinical practice guideline, 
“Comprehensive Pediatric Eye and 
Vision Examination.”10 However, 
each child brings a unique combi-
nation of language development, 
cognitive function, comfort level and 
attention in the exam room that may 
make standardized testing challeng-
ing. Keep your testing options open 
and flexible based on the individual 
in order to gather enough data to 
inform your clinical decisions. A help-
ful strategy is to start with the known 
testing standard for each exam ele-
ment and modify accordingly if the 
child cannot accurately perform or sit 
for the test. 

Refraction. For children who may 
have difficulty with subjective re-
sponses, rely on your retinoscope. A 
computer/laptop in the exam room is 
very helpful with obtaining retinos-
copy findings. Videos of interest are 
easily accessible through a web search 
and help to hold a child’s visual atten-

tion. If you plan on prescribing lens-
es, it is recommended to trial frame 
the retinoscopy findings and check 
VA. In the case of a child who has 
difficulty with subjective responses, 
rely on the observable responses to 
the lenses including the quality of the 
retinoscopy reflex and any improve-
ment in fixation/visual attention. Due 
to active accommodation and poor fix-

ation, non-cycloplegic autore-
fractor measurements are often 
unreliable. Cycloplegic auto-
refraction is more reliable than 
non-cycloplegic findings. It is 
not recommended to prescribe 
solely based on autorefractor 
findings. Whether performed 
under cycloplegia or not, the 
results do not elucidate how 
a child is functioning in their 
habitual state including the 
impact of their binocular vision 
and accommodation. 

Binocular/accommodative/
oculomotor. It is important to 
have engaging fixation targets 
for young children. Spinning 
light wands are an effec-
tive fixation target to assess 
extraocular muscle movement. 
Light up animal keychains 
have proven to be effective 
at drawing a child’s visual 
attention. Younger children 
should be engaged in a target 
of interest while using your 
thumb to perform the cover 
test. For the uncooperative 

child, binocular status can be esti-
mated via the Hirshberg reflex. Older 
children should be instructed to look 
at a 20/30 size VA target (or two lines 
above best VA) for binocular and ac-
commodative evaluation (Figure 2). 
Minimum recommended testing and 
expected findings during a “routine” 
eye examination for the school age 
child can be found in Table 3. 

Fig. 2. Near fixation targets.

TABLE 3. RECOMMENDED MINIMUM TESTING OF BINOCULAR VISION AND ACCOMMODATION 
FOR THE SCHOOL-AGED CHILD

Test Expected Finding

Cover test distance and near 0 to 6pd exophoria

Near point of convergence 20/30 accommodative 
target 

<6cm

Accommodative lag: fused cross cylinder +0.50D

Negative relative accommodation ±2.50D

Positive relative accommodation -2.50D
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Stereoacuity. 
Stereopsis is an 
important indica-
tor in the develop-
ment of normal 
binocular vision. 
For preschool-
aged children, 
the Preschool 
Assessment of 
Stereopsis with a 
Smile (PASS) test 
is recommended 
for random dot 
stereoacuity test-
ing. At later ages, 
perform the Ran-
dot stereoacuity 
test, which offers 
both global targets 
which require 
bifoveal fixation and local stereoacuity 
measurements. 

Anterior segment. For broad assessment in 
the young child, a 20D lens can be used as a 
magnifier with a light source, such as a penlight. 
This can help identify any ocular disease associ-
ated with the lids, lashes and conjunctiva, as well 
as allow gross assessment of the cornea, iris and lens. If 
fluorescein evaluation of the cornea is warranted, a use-
ful tool is an owl light up keychain that incorporates blue 
LED lights (Figure 3).

Posterior segment. Most disease of this area in pediatric 
patients is found in the posterior pole. If a peripheral evalu-
ation is difficult based on the patient’s attention and fixa-
tion, getting a clear look at the optic nerve and macula can 
suffice. A direct ophthalmoscope can be used with a 20D 
lens to get a full view of the posterior pole. Using the lens 
as you would for indirect ophthalmoscopy, focus the direct 
ophthalmoscope to the lens by dialing in approximately +3 
and tromboning the lens until it’s full of light. With enough 
practice, this can be done on undilated pupils as well.

VA. Measuring acuity in preschool aged children can be 
accomplished using HOTV or LEA symbols. If a child has 
a hard time recognizing a shape or is shy in the exam room, 
a matching chart can be given. VA does not only test for 
the threshold of eyesight. Performing these tests requires 
visual skills including fixation, attention and discrimina-
tion. In younger children, we typically reach the threshold 
of visual perception before reaching the threshold of VA. 
Therefore, it is not uncommon nor an indication of any 
deficit when the child does not see 20/20 VA. 

Qualitatively, pay attention to whether the child is 
resistant to occlusion of one eye. If a child gets upset or 
quiet with occlusion or if they actively try to duck away 

from occlusion, it may be an indicator that the uncovered 
eye has reduced acuity. While this is not a standard 
measurement of VA, it is an important clinical finding that 
should be noted in the patient’s chart. If the VA cannot be 
measured but the patient has an amblyogenic factor, this 
simple observation may guide your treatment plan.

Make a Diagnosis
The most common visual diagnoses outside of ametropia 
are amblyopia and non-strabismic binocular vision prob-
lems. There have been exciting new developments in 
amblyopia treatment of late. Amblyopia is found in 3% of 
pediatric patients and carries with it a significant public 
health concern. Amblyopia is a neurodevelopmental 

disorder in which binocular visual develop-
ment is disrupted. While this often manifests 
with monocular findings, such as reduced VA, 
oculomotor abnormalities and reduced accom-
modative function in the delayed eye, amblyo-
pia is a binocular vision problem at its core. 
Restoring binocular function is emerging as an 
alternative to the centuries-old treatment of 
monocular patching. Monocular patching has 
poor compliance, reported at 40% along with 

a 25% recurrence of amblyopia once patching 
is discontinued.11 Patching does not address the 

neurologic basis of the disease. The modernized ap-
proach to anisometropic amblyopia management is to 

minimize binocular competition to maximize overall visual 
performance.12 

The Sanet-Vergara treatment protocol recommends 
prescribing the combination of refractive powers that pro-
vides the best binocular response through Worth 4 Dot and 
stereopsis testing at distance and near. This often means 
reducing the refractive power of the amblyogenic eye to 
allow better sensory fusion and, thus, treats the amblyopia 
through the binocular system. If occlusion therapy is nec-
essary, translucent occlusion with Bangerter filters may be 
used. This will facilitate binocular integration and allows 
for adjustments in the degree of occlusion as the condi-
tion improves.13 The standard of care in the treatment of 
amblyopia will likely shift from monocular patching to 
binocular treatment in the near future. 

Non-strabismic binocular vision problems include disor-
ders of vergence and accommodation. The most common 
of these diagnoses is convergence insufficiency (CI).14 The 
textbook definition of CI includes exophoria at near greater 
than distance, receded near point of convergence (NPC) 
and reduced positive fusional vergence (PFV). There are 
patients who “do not read the textbook” and present with 
CI without all of the classically expected findings. Patients 
may have esophoria at near and CI as they have a receded 
near point of convergence.15 

The patient with CI may be able to pass the NPC 
test on the first attempt only to show a receded NPC on 

Fig. 3. A blue LED owl 
keychain can be useful for 
corneal assessment.
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repeat testing. The patient with CI may have a normal 
NPC but reduced PFV fi ndings. It may be diffi cult to 
properly diagnose CI within the time constraints of an 
annual eye examination. Therefore, it is crucial to ask 
about the common signs and symptoms of binocular and 
accommodative dysfunction during the examination, and 
if present, schedule or refer the patient for further visual 
testing.

Takeaways
Providing comprehensive pediatric vision care is an 
excellent way to build a practice and is rewarding for 
both the patient and doctor. Diagnosing road blocks in 
vision development including ametropia, binocular vision 
dysfunction, accommodative dysfunction, oculomotor 
dysfunction, amblyopia and strabismus is an important 
step for children to receive full-scope care. Treatment may 
include lenses, prisms and/or optometric vision therapy. 
Successful treatment of the vision problem, whether in 
your practice or referred to a colleague, helps the child 
reach their full potential and creates a lifetime of gratitude 
for the diagnosing doctor. We are grateful to be in a 
position to make such a positive impact on the lives of 
children. �
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When Psych Issues 
Manifest in Your Patient

I
t is estimated that more than one 
in five adults 18 and older in the 
United States live with a men-
tal illness —nearly 57.8 million, 

representing 22.8% of all adults—
and this increases to nearly 50% for 
adolescents.1 Given these staggering 
statistics, ODs will see psychological 
issues in the exam chair often, and 
points to why our role of screening 
and participation in full-scope care is 
critical for our patients.

We are not trained psychothera-
pists, but as primary care physicians 
(PCPs) for the eye, how do we 
navigate these issues that manifest in 
our patients during an exam? As an 
OD turned psychotherapist, I’m go-
ing to help answer this question and 
provide suggestions to address and 
defuse psychological issues when 
they happen. 

Intake Forms
We have medical conditions and the 
medications that go along with them 
on our intake forms. It is important 
that we have a place on the form to 

write down psychological conditions 
and the psychotropic medications 
our patients are taking. As ODs, this 
gives us a useful snapshot of the 
mental health conditions our patients 
have, which can help us anticipate 
some of the issues that may come up 
during the exam.

Taking it a step further, we could 
also have patients fill out short men-
tal health screening tools—GAD-7 
for anxiety and PHQ-9 for depres-

sion, as examples—both of which 
many PCPs use now. 

To illustrate this, let’s talk about 
bipolar disorder and one medication 
our patients may be taking for this 
condition, lithium. If you have a new 
patient who lists attention-deficit/
hyperactivity disorder (ADHD) on 
the intake form and takes lithium, 
what should you be on the lookout 
for? This medication may cause eye 
irritation and dry eye during the first 

By dennis pardo, OD
stratford, ct

How to properly handle mental health conditions, such as depression, abuse and post-traumatic stress disorder,  
that may arise during an exam.
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few weeks of treatment. A contribut-
ing factor is that lithium can increase 
sodium concentration in the tear 
film. Knowing this can prompt you to 
check tear film osmolarity and treat 
the underlying irritation while the 
patient is adjusting to lithium.2

There are other ocular side effects 
of psychotropic medications, and 
optometrists should follow patients 
individuals placed on agents such as 
this and antidepressants diligently. A 
standardized approach for monitoring 
ocular toxicities from these medica-
tions and others would be helpful.2 

Basic Awareness
So, you have a mental health section 
on your intake form—now what? 
Start to recognize the importance of 
encountering and caring for patients 
with mental health conditions, the 
medications that go with them and 
their ocular side effects. These 
include:

• Anxiety disorders/depression.
• Phobias.
• Post-traumatic stress disorder 

(PTSD).
• ADHD.
• Schizophrenia.
• Substance-related and addictive 

disorders.
• Obsessive-compulsive disorders.
• Abuse in children, the elderly 

and those with a disability.  
While this is not an exhaustive 

list, basic knowledge of these major 
conditions will set you up well to 
navigate psychological issues that 
may come up. Let’s take a look at 
each of the mental health conditions 
above and how they may manifest in 
your exam chair:

Anxiety disorders/depression. 
Research shows that patients with 
retinitis pigmentosa, keratoconus, 
Sjögren’s syndrome and glaucoma 
have higher levels of anxiety and/or 
depression than age-matched con-
trols.3-6 How does knowing this help 
us as optometrists? Let’s say you 
have a patient with keratoconus and 
you are the third OD they have seen 
because not one has provided a rea-

son for their fluctuating vision loss. 
They appear nervous, sad and frus-
trated, and their responses are very 
short. Knowing that patients with 
keratoconus can have higher levels 
of anxiety and depression allows you 
to anticipate how they might pres-
ent ahead of time and tailor how you 
interact with them as a result.

Ask more open-ended questions to 
get them talking more and validate 
their frustration so they feel heard. 
Allay their anxiety by answering any 
questions they have and let them 
know you will do your best to help 
them, rather than just jumping into 
the exam. Yes, this is basic rapport 
building, but taking a bit more time 
and care in engaging can go a long 
way in reducing their anxiety, help-
ing them feel more comfortable with 
you. 

As a psychotherapist at a university 
counseling center, I had a keratoco-
nus patient referred to me for anxiety 
and depression by an OD who 
worked at the same clinic. It turns 
out the client had suicidal ideation, 
until they were referred by that OD 
for corneal crosslinking. Prior to that, 
the patient had seen several optom-
etrists and ophthalmologists who 
were not able to help and the patient 
was severely depressed because they 
felt unheard and hopeless that their 
vision would never improve. The 
OD in this case not only made the 

right referral for corneal crosslinking, 
but may have saved this patient’s life 
by referring for therapy.

Phobias. As an optometrist, I had 
a new patient who told me he had 
a phobia of being dilated, which I 
had never heard of at the time. He 
explained that when doctors tried 
to dilate him, he’d get extremely 
anxious and fearful. I asked him if 
he was willing to try it again—taking 
it slow—and he agreed. I told him I 
would start with a drop of an artifi-
cial tear to see how that felt before 
instilling the first dilation drop; this 
made him feel comfortable with me. 
The patient then started to feel anx-
ious and I reassured him that it was 
just an artificial tear with no medica-
tion in it, and he calmed down. 

I asked if he was comfortable with 
me instilling the first dilation drop, 
and he agreed. The patient started 
to get anxious again and we did a 
grounded breathing exercise to-
gether, directing him to feel his body 
supported by the chair and I would 
be here to help him if he needed 
it, reassuring him that this is a safe 
place and reminding him to focus 
on his breath. With this exercise, he 
was able to ride through his anxiety 
and felt more comfortable doing the 
second drop. We did the same exer-
cise after administering the second 
drop and successfully completed the 
dilated fundus exam.

A 54-year-old Black female with pertinent history of clozapine 100mg PO daily use for
schizophrenia. No previous history of typical antipsychotic medication use. Her
best-corrected visual acuity is 20/20 OU. Note the fine golden-brown dust-like
deposits on the corneal endothelium, greatest inferiorly and anterior subcapsular
opacity in a stellate pattern in both eyes. No pigmentary retinopathy was noted.
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Using the artificial tear first estab-
lished that it was not the medica-
tion causing the anxiety, but the 
sensation of the drop hitting his eye. 
Pairing that with a grounded breath-
ing exercise helped him get through 
it and the following year we had no 
issues dilating him. Emergency room 
physicians and nurses use grounded 
breathing frequently with their anx-
ious patients and it can be used in 
the OD office successfully as well.

PTSD. When working with a 
patient who has PTSD, it’s important 
to be aware that certain procedures 
and/or sudden movements can 
be triggers for symptoms, such as 
Goldmann tonometry and the bright 
lights of the BIO. The tonometer 
coming towards them and the bright 
lights of the BIO can cause a startle 
response such as jumping up or 
shaking, common among those with 
PTSD. Knowing this ahead of time, 
make sure to adequately explain 
what they will experience before-
hand, answer any questions about 
the procedure and let them know 
you can stop if they need you to, so 
that the startle response can be mini-
mized or not occur at all. Effective 
communication between doctor and 
patient here is critical. 

Schizophrenia. A hallmark symp-
tom is visual hallucinations. If you 
have a patient with a history of 
schizophrenia, knowing this can help 
with discerning ocular symptoms 
from mental symptoms. 

As a psychotherapist, I had a 
patient diagnosed with schizophrenia 
who reported seeing things regularly 
in his periphery. Is this an ocular 
condition or a mental health-related 
visual hallucination? It could be one 
or the other, or both, so I referred 
him to an OD for a dilated fundus 
exam to have a baseline of retinal 
health assessed. The patient might 
be frustrated, angry or feel unheard if 
their PCP just assumes these symp-
toms are psychological, which could 
lead to dire consequences if it is an 
ocular condition that goes undiag-
nosed. Be the clinician that listens to 

them and rules out an ocular etiology 
to this symptom. 

Obsessive-compulsive disorders. 
Some of your patients will come 
to you undiagnosed with a mental 
health condition. An example of 
this can be trichotillomania, which 
is an obsessive-compulsive disorder. 
We may be the first to notice this, 
especially in the early stages. How 
do we deal with this during an exam? 
Don’t jump right into labeling! Ask 
the patient if they have noticed their 
eyelashes are missing or if some-
thing happened to their eyebrows to 
explain why they are thinner. Give 
them an opportunity to explain why 
they think this is happening and 
to hopefully explain that they are 
plucking. Only after that should you 
discuss what trichotillomania is and 
refer them to a therapist for treat-
ment. 

Self-harm. Evaluate the whole pa-
tient, not just their eyes. With rates 
of depression increasing since the 
pandemic, incidences of self-harm 
have also increased. Self-injurious 
behaviors may include cutting, 
scratching, burning and bruising. 
When we greet a patient and during 

the exam, look for marks on the body 
that may be suspicious of self-injuri-
ous behaviors. Again, we may be the 
first to notice this, especially if it is 
new behavior. 

Do not confront or embarrass the 
patient by accusing them of self-inju-
rious behaviors. Communicate care-
fully that you noticed these marks 
and ask the patient if they are aware 
of them and how they may have 
come about. It could be from numer-
ous things—a fall, accident or abuse, 
or maybe they will let you know they 
are self-inflicted. If it is not obvious 
how they came about, recommend 
referral to a therapist. If it is abuse, 
we are mandated reporters, which I 
discuss next.

Suspected abuse. Optometrists, 
like other healthcare providers, are 
mandated reporters. I was fortunate 
that in my optometric career I only 
had to report once, but it was very 
challenging. When we suspect abuse 
in the exam room, how do we deal 
with it? Communication with both 
the patient and parent/caregiver if 
they are a minor, must be calm, clear 
and straightforward. It needs to be 
explained that we are mandated to 
report suspected abuse, as parents/
caregivers often try to stop you from 
or talk you out of reporting. We do 
not want to accuse the parents/care-
givers, but rather emphasize that we 
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are mandated if we suspect abuse is 
a possible explanation of what we are 
concerned about. 

The American Optometric As-
sociation Standards of Professional 
Conduct states: optometrists have 
the responsibility to identify signs 
of abuse and neglect in children, 
dependent adults and elders and to 
report suspected cases to the appro-
priate agencies, consistent with state 
law. Mandated reporting laws vary by 
state, so it is critical for us to know 
what our reporting responsibilities 
are in the state we practice in. This 
information can be found on the 
websites specific to your state’s de-
partment of children and families, el-
der protective services and disabled 
persons protection commission.

Handling Argumentative 
Patients
As previously stated, the COVID-19 
pandemic caused an increase in 
many mental health conditions. 
Mask mandates in doctor’s offices, 
vaccinations, boosters, social isolation 
and fear of getting COVID-19 were 
and still are just a few of the things 
that increase anxiety, depression and 
fear. When people are more anx-
ious, depressed and fearful, it often 
translates to anger and abrasiveness, 
and we have become the target of 
our patient’s misdirected anger and 
frustration. As ODs, we are not alone 
in this; PCPs, ophthalmologists, den-
tists, nurse practitioners and physi-
cian assistants are also experiencing 
similar situations.

 How do we deal with this? First, 
remind yourself to not take it person-
ally. Misdirected means just that; 
it is not really meant for us, but we 
get the heat sometimes. Second, we 
need to defuse the situation. One 
suggestion is a mindfulness exercise 
I learned in my training as a thera-
pist, called the Greeting Exercise, 
which can be very helpful to the 
OD experiencing more anger from 
patients.7

Before greeting each patient, take 
a few slow breaths to allow for a 
transition between patients. Visu-
alize the next patient as a human 
being who may be anxious about 
seeing you, concerned about what 
is going on with their eyes or fearful 
or vulnerable. Say to yourself, this 
person is coming to me because I 
have the unique ability to help them 
with their eyesight and I am grateful 
for that. Then, greet the patient. It 
may sound hokey, but give it a try. 
You’ll most likely find that it can be 
extremely helpful to take a minute to 
transition to the next patient and set 
yourself up to deal with any anger the 
patient may exhibit. It’s a preventive 
approach to deal with this trend we 
are all experiencing as ODs. 

Referral Network
All ODs should have a few mental 
health professionals they can refer 

patients to. Just like referring pa-
tients to PCPs and ophthalmologists, 
it’s important to have mental health 
professionals in our community we 
feel comfortable referring patients to. 
There is an opportunity for cross-
referral if you establish a relationship 
with mental health professionals in 
your community. By referring your 
patients to a therapist, they will 
thank you by referring additional 
patients back to you.

Takeaways
Combining effective communication, 
intent listening, proper screening, 
grounded breathing exercises and 
mindfulness will not only help calm 
the patient, but ensure a more suc-
cessful visit to your office. ■

1. NIMH. Mental Illness. www.nimh.nih.gov/health/statis-
tics/mental-illness. Accessed April 24, 2023.
2. Minhas B. The Mind’s Eye: Ocular Complications of 
Psychotropic Medications. Rev Optom. January 15, 2016.
3. Kim S, Shin DW, An AR, et al. Mental health of people 
with retinitis pigmentosa. Optom Vis Sci. 2013;90(5):488-
93.
4. Moschos MM, Gouliopoulos NS, Kalogeropoulos C, et 
al. Psychological aspects and depression in patients with 
symptomatic keratoconus. J Ophthalmol. 2018;7314308.
5. Valtýsdóttir ST,  Gudbjörnsson B, Lindqvist U, et al. 
Anxiety and depression in patients with primary Sjögren’s 
syndrome. JRheumatol. 2000;27(1):165-9.
6. Mabuchi F, Yoshimura K, Kashiwagi K, et al. High preva-
lence of anxiety and depression in patients with primary 
open-angle glaucoma. J Glaucoma. 2008;17(7):552-7.
7. Germer C, Siegel RD, Fulton PR. Mindfulness and psy-
chotherapy, 2nd ed. (Eds.) The Guilford Press. 2013.
8. Richa S, Yazbek JC. Ocular adverse effects of common 
psychotropic agents. CNS Drugs. 2010;24(6):501-26.

Knowing that patients with 
keratoconus can have higher 
levels of anxiety and depression 
allows you to anticipate how 
they might present ahead 
of time and tailor how you 
interact with them as a result.

TABLE 1. OCULAR COMPLICATIONS OF PSYCHIATRIC MEDICATIONS8

Ocular Complication Medication

Refractive error Topamax

Increased intraocular pressure Topamax, antidepressants (TCAs/SSRIs/SNRIs)

Accommodative interference Topamax, antidepressants (TCAs/SSRIs)

Ocular motor disturbances Anticonvulsants, Topamax, anxiolytics, lithium

Oculogyric crisis Typical antipsychotics, atypical antipsychotics, 
Topamax, anticonvulsants

Tear film changes Lithium, antidepressants

Corneal or lenticular opacities Typical antipsychotics, rarely atypical antipychotics

Pigmentary retinopathy Typical antipsychotics, rarely anticonvulsants
and anxiolytics
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Assessing eyelid health 
in dry eye patients

I
n 2017, the Tear Film and Ocular 
Surface Society released the find-
ings of the Dry Eye Workshop II. 
The goal was to update the defini-

tion of dry eye established by the 
original Dry Eye Workshop in 2007 
and re-evaluate the pathophysiology, 
diagnosis and management of dry 
eye spectrum conditions.1 The report 
focused on the multifactorial nature 
of dry eye and evaluated the com-
plex interconnections between the 
tear film, lacrimal glands, meibomian 
glands, cornea, conjunctiva and eye-
lids and alterations of these structures 
that lead to homeostasis disruption 
and symptomatic disease.2

This article will focus on two of 
these connections—eyelid abnormal-
ities and meibomian gland dysfunc-
tion (MGD)—and discuss how to 
recognize these conditions, along 
with the role they play in the devel-
opment of dry eye.  

Eyelid Malpositions
Entropion and ectropion refer to 
eyelid malpositions that commonly 

affect the population, particularly ge-
riatric patients. Entropion is an inward 
rotation of the eyelid margin which 
often results in misdirection of lashes 
and with time, the eyelid margin can 
become abnormally keratinized. Ec-
tropion is the contrasting disorder in 
which the lid margin rotates outward. 
These most often affect the bottom 
lids but can impact the upper eyelids 
as well. The general etiologies for 
eyelid malpositions are:

• involutional
• cicatricial (inflammation, infec-

tion or trauma)
• spastic (orbicularis spasm)
• neurogenic (CN 5 palsy)3

Regardless of the cause, poor lid 
closure and incomplete blinks result 
in exposure of the cornea, inadequate 
distribution of the tear film and 
chronic irritation of the ocular surface, 
which have significant effects on pa-
tients’ quality of life. The result can 
be a myriad of symptoms, including 
blurred vision, epiphora, pain and for-
eign body sensation. Dry eye was the 
most common reason that patients 
sought treatment for their lids.4,5 

When evaluating the lids, addi-
tional techniques can help determine 

severity and causation of the malposi-
tions. For ectropion, perform a snap 
back test by pulling downward on the 
lower lid and upward on the upper lid 
and evaluate the speed at which the 
lid snaps back into its normal position. 
Anything other than a brisk return to 
normal position is considered abnor-
mal and severity can be assessed by 
the speed and whether lid blink is nec-
essary to resume normal positioning. 
Presence and degree of eversion of the 
puncta away from the ocular surface 
also is indicative of severity.

For entropion, perform a digital 
eversion test by manually rotating the 
lid margin outward to its normal posi-
tion. Involutional entropion can be 
manually everted but cicatricial can-
not due to the scarring and shorten-
ing of lid tissues.4 Another common 
diagnostic test is the pinch test where 
the central eyelid is pulled away from 
the globe. This test is considered 
positive for horizontal laxity if the lid 
can be pulled more than 8mm away 
from the globe.6

Yang et al. demonstrated altera-
tions to the meibomian glands from 
marginal entropion. Keratinization of 
the lid margin commonly occurs with 
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entropion due to chronic mechanical 
irritation of the lid tissues with blink. 
This keratinization gradually dislo-
cates the meibomian gland orifices. 
Chronic contact between the mei-
bomian gland orifices and the ocular 
surface causes shedding of conjunc-
tival cells which obstructs the ducts. 
Dammed meibomian secretions over 
time cause inflammatory cell infil-
tration, dilatation of the ducts and 
finally, atrophy.

Entropic lids were found to have 
higher meibomian gland loss and 
thinner lipid layer thickness (LLT) 
than normal lids.7 The more exten-
sive the entropion, the greater was 
the degree of meibomian gland loss, 
but LLT did not decrease accord-
ingly, possibly due to compensatory 
upregulation of production of lipids 
in the remaining glands. Patients 
were followed post entropion repair 
and were found to have an un-
changed meibomian gland loss, but 
an increased LLT, supporting the 
notion that entropion is involved in 
the cause and/or worsening of MGD. 
Decreased LLT has been shown to 
closely correlate with signs and symp-
toms and ocular comfort improves 
when LLT is increased.8,9 

While Yang et al. proposed that en-
tropion causes or exacerbates MGD, 
Siah described the opposite scenario, 
in which entropion is a result of 
MGD. Rather than a distinct clini-
cal entity, entropion is a spectrum 
of conditions that begins with minor 

meibomian gland distortions and 
progresses to full-blown entropion of 
the lid. 

Meibomian gland inversion (MGI) 
is the lowest severity on the spectrum 
and begins with tarsal contraction 
due to the subclinical inflammation 
involved with MGD. The contrac-
tion/curling causes intermittent inver-
sion of the gland orifices, particularly 
with blinking, and patients experi-
ence discomfort despite an absence 
of obvious entropion. Orifices of the 
glands gradually fill with epithelium 
and thick meibum fills the ducts. As 
the condition progresses, inward rota-
tion of the lid increases and lid ptosis, 
trichiasis and entropion can occur 
with time.

MGI can be observed with a care-
ful slit lamp exam, noting that the 
meibomian gland orifices of the up-

per lid are not visible in up gaze but 
can be brought into view with slight 
manipulation of the lid with a cotton 
tipped applicator. Patients often note 
improvement of symptoms with repo-
sitioning and following minor surgical 
corrections for MGI.10

Surgical Procedures
These are often necessary to address 
gross lid malpositions and can greatly 
improve symptoms of dry eye and 
ocular irritation that patients experi-
ence. In other instances, however, 
surgery may be the cause of, rather 
than the treatment for, patients’ dry 
eye.

Dry eye is a relatively minor com-
plication of blepharoplasty, but it can 
significantly impact patients’ quality 
of life and surgical satisfaction. Upper 
eyelid ectropion and lagophthalmos 
are the more common of the blepha-
roplasty complications. Excessive 
pulling or excessive removal of upper 
eyelid skin can cause the lid margin 
to evert away from the ocular surface, 
and dry eye ensues due to ductal 
hyperkeratinization and lipid defi-
ciency.3,11,12 Pre-referral assessment 
for blepharoplasty should include 
Schirmer testing, tear break-up time 
(TBUT) testing and monitoring for 
proptosis or exophthalmos, which 
increase the risk of developing dry 
eye postoperatively. 

The decision to perform 
blepharoplasty on an existing dry 

Meibography images from the Oculus keratograph showing normal meibomian gland 
number and morphology within the upper and lower lids. 

Meibography images from a long-term contact lens wearer, demonstrating mild attenuation 
of the meibomian glands within the upper lid and marked gland atrophy within the lower lid.
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eye patient should not be taken 
lightly and ODs should educate 
dry eye patients carefully and refer 
thoughtfully. 

Lax Eyelid Conditions
This is a broad term which describes 
a class of conditions characterized by 
lid laxity with no predilection for age, 
sex or body mass index. Floppy eye-
lid syndrome (FES) is the most rec-
ognizable of the lax eyelid conditions, 
with easily everted upper eyelids 
and reactive papillary conjunctivitis 
of the upper tarsal conjunctiva that 
primarily occurs in obese men. The 
most significant systemic association 
with FES is obstructive sleep apnea 
(OSA), with some studies showing 
OSA is present in up to 100% of 
FES patients. Not all OSA patients 
will present with FES (4.5% to 18% 
prevalence amongst OSA patients) 
but the prevalence and severity of 
FES has been shown to mirror the 
severity of OSA.13

Uncertainty remains as to the exact 
mechanism of FES development, but 
theories include direct pressure on 
the lids due to these patients often 
sleeping prone or on their sides to 
minimize snoring, as well as intermit-
tent systemic hypoxia during apnea.14 
Connective tissues within the lid 
are damaged over time and result 
in laxity, reduced goblet cell counts 
and gel-forming mucins, MGD and 
dry eye symptoms.15,16 FES patients 
will demonstrate MGI and posterior 
migration of the gland orifices which 
negatively affects the tear film and 
causes chronic irritation with blink.17

Dry eye will additionally be 
worsened by eversion of lids during 
sleep, allowing greater tear evapora-
tion. Symptoms will be worse in the 
morning upon waking and laterality 
can vary depending on prone, supine 
or side sleeping due to mechanical 
eversion of the lids against the pillow 
during sleep. Slit lamp evaluation of 
the upper lids will clearly identify 

these patients in that the upper lids 
will distract easily from the globe 
when pulled superiorly and laterally. 
Distraction of greater than 5mm of 
the upper lid is considered a diag-
nostically positive test. Conjunctival 
changes will be visible upon evalua-
tion of the superior conjunctiva and a 
possible lash ptosis.15

A history of OSA may be elicited in 
undiagnosed patients by asking about 
daytime somnolence, loud snoring or 
nocturnal gasping or choking.18 While 
continuous positive airway pressure 
(CPAP) therapy is the gold standard 
treatment for OSA, it has been shown 
to have mixed results related to FES. 
Many patients reported no significant 
improvement to dry eye symptoms 
and intermittently experienced 
heightened instances of ocular irrita-
tion due to air leakage from poorly 
sealed CPAP masks. A smaller num-
ber of patients experienced improve-
ment of symptoms and demonstrated 
increased TBUT values likely related 
to the supine sleeping position ne-
cessitated by CPAP mask wear and 
diminished mechanical trauma.19  
For this reason, evaluation of symp-
tomatic FES patients should always 
include a careful history regarding 
CPAP use, mask type, proper mask 
fitting and episodic leakage of air. 

Sleep-related Issues
On average, a third of a person’s life 
is spent asleep; therefore, it stands 
to reason the significant impact 
sleep-related issues can have on 
ocular health. Eye closure in sleep is 
involuntary and requires coordinated 
action from the ocular muscle groups, 
namely relaxation of the levator 
palpebrae and active contraction 
of the orbicularis oculi.18,20 Any 
disruption of this coordination can 
negatively affect the eye’s ability to 
achieve full closure during sleep. 

Inadequate lid seal (ILS) is the 
general term for incomplete eyelid 
closure during sleep and is a common 
phenomenon. Causes include 
thyroid eye disease, facial palsies, 
trauma and cosmetic procedures, but 
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Slit lamp image of lissamine green staining of Marx’s Line on the lower lid, marking the 
mucocutaneous junction of the eyelid.
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can also be found in patients with 
‘normal’ lid anatomy and function. 
The most common factor in these 
patients without lid closure issues is 
alcohol intoxication the night before 
due to sympathetic muscle activity 
to Müller’s muscle and altered eye 
movements. Use of hypnotics such as 
Ambien, Lunesta or Sonata were also 
found to be contributory.18,20,21  

Physiologically, tear production has 
a circadian rhythm and is diminished 
during sleep, leaving the eye in a rel-
atively dry state, and protection from 
desiccation is typically provided by 
lid closure.22 Coupled with hypoxia 
due to closed lids and tear composi-
tion changes resulting in a subclinical 
inflammatory state, the ocular surface 
is at significant risk during sleep.18 
This can greatly exacerbate existing 
dry eye disease, treatment for which 
can be difficult if the ILS is not ad-
dressed. 

Korb et al. demonstrated that while 
80% of asymptomatic patients have 
normal lid closure with no signs of 
compromised lid seal, 61% of symp-
tomatic dry eye patients have some 
degree of compromise. This leads to 
nocturnal evaporative stress and cor-
relates closely with the presence of 
moderate to severe symptoms of dry 
eye.23 These patients will typically 
have symptoms most severe upon 
waking, similar to FES.

While some patients present with 
a history of observing incomplete lid 
closure during sleep, others have to 
be evaluated in-office using the snap 
back test described earlier and the 
Korb-Blackie light test. To perform 
this test, the patient is placed in a 
semi-reclined exam chair in a fully 
darkened room and asked to close 
their eyes as if they were falling 
asleep. While the lids are closed, a 
transilluminator is placed directly 
against the outside of the closed up-
per eyelid with only enough pressure 
to ensure contact and avoid pulling 
of the lid. The practitioner then 
observes the presence or absence of 
light emanating from between the 
lashes of the closed lids. 

Any visible light from between the 
lashes in the central, nasal or tempo-
ral regions of the lids is considered a 
positive finding for compromised lid 
seal. Severity can then be assessed by 
noting the amount of light present (0 
= no light visible, 1 = minimal light, 2 
= moderate light, 3 = severe light).24 

MGD: Cause and Consequence
Numerous references to the part 
MGD plays in dry eye and lid-related 
conditions have been made thus far, 
but now let us take a more direct look 
at MGD itself. In 2011, the Inter-
national Workshop on Meibomian 
Gland Dysfunction published the 
results of an exhaustive literature and 
research review related to MGD and 
provided a summary of the defini-
tion, physiology and management.29 
According to the group,“MGD is a 
chronic, diffuse abnormality of the 
meibomian glands, commonly char-
acterized by terminal duct obstruc-
tion and/or qualitative/quantitative 
changes in the glandular secretion. 
This may result in alteration of the 
tear film, symptoms of eye irritation, 
clinically apparent inflammation and 
ocular surface disease.”30 

The meibomian glands excrete 
lipids onto the ocular surface that 
form the outermost layer of the tear 
film overlying the aqueous and mucin 
layers.31,32 Meibum is a complex mix 
of various lipids including fats, free 
fatty acids and cholesterol, and serves 
several purposes.33 Meibum provides 
a smooth optical surface, reduces 
tear film evaporation, enhances tear 

film stability and spreading, forms a 
hydrophobic barrier to prevent tear 
film loss, prevents contamination of 
the tear film by sebum and seals the 
lid margins during sleep.34,12

Dysfunction. MGD can be classified 
into high delivery and low delivery 
states. High delivery or hypersecre-
tory MGD is seen in seborrheic 
dermatitis, atopic disease and acne 
rosacea and plays a small role in over-
all incidence. Low delivery gland hy-
posecretion is seen with contact lens 
wear and meibomian gland atrophy. 
Low delivery gland obstruction is 
associated with retinoid use, systemic 
hormonal treatments and age, and is 
by far the most common category.31,35 
65% of all dry eye patients demon-
strate obstructive MGD.35 Regardless 
of classification, however, the net 
result is lipid abnormalities within 
the tear film leading to evaporative 
dry eye.34  

Obstruction. Meibomian gland 
obstruction happens when the 
ductal epithelium becomes 
hyperkeratinized and meibum 
viscosity increases within the duct. 
With time, the obstruction leads 
to dilatation of the gland, gland 
atrophy and reduced secretions. 
With insufficient lipids on the ocular 
surface, evaporation and osmolarity 
increase, causing an unstable tear film 
and increased bacterial growth on 
the lid margin.30 Biofilm comprised 
of an over proliferation of normal 
Staphylococcal bacteria accumulates 
around the lash follicle and then 
progresses to the meibomian and 

Korb-Blackie lid test to monitor for incomplete lid seal. Left image demonstrates 
artificially induced positive finding (visible light between lashes) when excessive pressure 
is applied to lid. Right image demonstrates proper testing procedure with no visible light 
between lashes.



52 REVIEW OF OPTOMETRY | MAY 15, 2023

accessory lacrimal glands of Wolfring 
and Krause due to decreased flushing 
of tears and diminished antibacterial 
proteins in the tear film. Bacteria 
increase enzyme activity within 
the ocular system and change the 
viscosity of meibum. This leads 
to further stasis and inflammation 
within the gland.31 Eventually, 
inflammation disrupts the structural 
integrity of connective tissues and 
glands within the lid. 

At this point in the cycle, biofilm 
may recede as the ocular surface en-
vironment is so altered it is no longer 
conducive to bacterial growth.36

Evaluation. While evaluation tools 
such as symptom questionnaires, 
TBUT and Schirmer testing pro-
vide evidence of generic dry eye, 
additional, more focused evaluation 
of the glands is required to identify 
MGD. Lids should be viewed care-
fully under the slit lamp to look for 
MGI, gland migration and capping. 
Marx’s line, which occurs at the mu-
cocutaneous junction of the eyelid, is 
usually visualized on the conjunctival 
side of the meibomian orifices when 
fluorescent dye is applied to the lid 
margin. It represents the barrier line 
between the lipids from the meibo-
mian glands and the aqueous tear 
film and is found to shift outward 
to the cutaneous side of the orifices 
with MGD.12 

Expressibility and quality of 
the secretions should be assessed 
through diagnostic expression of 
the glands with a cotton tipped ap-
plication or digital pressure. Mini-
mal pressure should be necessary 
to express a normally functioning 
meibomian gland and the resulting 
secretions should be clear and free-
flowing. 

Meibography and meiboscopy 
will demonstrate the number and 
morphology of the glands. Meibos-
copy can be performed in-office 
simply by holding a transilluminator 
against the cutaneous side of the lid 
while everting the lids in a darkened 
exam room. The light will provide a 

limited view of the glands revealing 
any atrophy, dilatation or tortuosity. 
Meibographers such as the Kerato-
graph 5M (Oculus) and LipiView 
II (Johnson & Johnson) capture de-
tailed non-contact images of the mei-
bomian glands and can be performed 
easily by skilled technicians.

Takeaways
Proper identification of the type of 
dry eye a patient has is the critical 
first step in determining an appropri-
ate treatment plan. It’s important to 
screen carefully for eyelid abnormali-
ties and MGD in all dry eye patients, 
keeping in mind that multiple 
categories and causes can occur 
simultaneously, and address each 
component separately to maximize 
the patient’s comfort and vision. ■
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How Contact Lenses 
contribute to Dry Eye

P
receding the cornea, the tear 
film is the first surface of the 
eye that refracts light.1 Alto-
gether, the production, distri-

bution and clearance of the tear film 
create a highly organized system 
that maintains ocular surface health.2 
Disruption of this process may lead to 
dry eye disease (DED), causing tear 
film instability, increased evaporation, 
inflammation and blurred and fluctu-
ating vision.3 

The tear film is composed of an 
aqueous-mucin layer that contains 
fluid and soluble factors produced 
by the lacrimal glands and mucin se-
creted from goblet cells. Lipid is se-
creted by the meibomian glands and 
covers the aqueous-mucin layer. The 
tear film organization of proteins and 
glycoproteins functions to maintain a 
stable, lubricated and smooth optical 
surface over the cornea. Additionally, 
the tears contain factors that promote 
wound healing, suppress inflam-
mation, scavenge free radicals and 

defend against infection.2

On the eye, contact lenses divide 
the tear film into a pre-lens and a 
post-lens component. Identifying 
current patient tear film and ocular 

health status allows for proper pre-
scription of lens modality, associated 
care solutions and topical medications 
to maintain eye health.

In this article, I’ll review the tear 
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film components, risk factors for 
DED and considerations for manag-
ing dry eye in contact lens wearers. 
Additionally, I’ll discuss therapeutic 
lenses currently available for healing 
severe DED caused by ocular surface 
disease, as well as touch on some 
future dry eye-related contact lens 
technologies in the pipeline. 

Regulation of Tear Production 
The lacrimal functional unit controls 
the production, delivery and clear-
ance of tears.3 The components of 
this unit include the tear-secreting 
glands (main and accessory lacrimal 
glands, meibomian glands, con-
junctival goblet cells), the surface 
epithelium, eyelids, lacrimal drainage 
system, the glandular and mucosal 
immune system and its connecting 
innervation.2 

The neural component of the lacri-
mal functional unit is a reflexive loop 
starting at the corneal nerves with 
afferent movement to the central ner-
vous system. This afferent pathway, 
along with emotional brain centers, 
connect to secretory and motor effer-
ent nerves that drive tear production 
and blinking. The efferent pathways 
end at the accessory lacrimal glands, 
conjunctival goblet cells and the 
meibomian glands. 

This intricate reflexive loop indi-
cates that secretion of the tear film is 
tightly controlled to maintain normal 
homeostasis.2 Damage to the innerva-
tion of the lacrimal functional unit, 
either from surgery or chronic disease, 
results in decreased tear secretion and 
surface epithelial barrier disruption. 
Insult and denervation of the cornea 
can cause neuropathic pain, including 
altered tear composition and inflam-
mation.3 

One discovered ocular surface 
nociceptor, TRPM8, has been charac-
terized as the “cold receptor,” as it is 
stimulated by cooling of the corneal 
surface between blinks. This cold 
receptor is thought to have respon-
sibility in driving normal tear flow.4 
Interestingly, a new topical ophthal-
mic medication for evaporative DED 

is currently being investigated by 
the FDA that may also act on the 
TRPM8 receptors.5 Perfluorohexy-
loctane (F6H8) is a semi-fluorinated 
alkane liquid that has been used in 
ocular surgery as a vitreous substi-
tute.6 In former animal studies, F6H8 
produced corneal surface temperature 
changes in tear-deficient guinea pigs.7 
It has been suggested that in addition 
to preventing evaporation, F6H8 may 
facilitate heat exchange between cor-
neal tissue and the environment, thus 
reducing corneal temperature and 
activating TRPM8 cold-thermosensi-
tive channels. In turn, the increased 
activity of corneal cold nerves may 
lead to an increase in tear production 
and blink rate.8 

A randomized Chinese clinical trial 
published this past March showed 
that topical F6H8 was safe and effec-
tive at reducing DED-related symp-
toms. Additionally, in this population, 
the drop was well-tolerated and 
increased tear film break-up time and 
lipid layer thickness.5 

Currently, F6H8 is commercially 
available in Europe for the treatment 
of evaporative DED. In the US, a 
formulation of F6H8 manufactured 
and commercialized by Bausch + 
Lomb had its New Drug Application 
accepted by the FDA in September 
2022. This ophthalmic topical medi-
cation has a PDUFA action date of 
June 28, 2023.

Tear Film Components
To better understand the 
ways in which dry eye and 
contact lens wear intersect, 
let’s review the functions of 
the primary tear film com-
ponents, including mucins, 
lipids and the aqueous-
mucin tear layer.

Mucins. Tear mucus is 
composed of water and mu-
cin glycoproteins that serve 
to maintain barrier function, 
hydration and wettability 
of the hydrophobic surface 
epithelial cell membranes. 
Also, the tear mucus pro-
vides a matrix for lacrimal 

secreted factors and minimizes fric-
tion from blinking. The cornea and 
conjunctival epithelial cells produce 
membrane-associated mucins that are 
major components of the wettable 
glycocalyx.9 In addition, the goblet 
cells secrete a gel mucus that moves 
over the ocular surface, which also 
contributes to tear stability by bind-
ing water.10 

Goblet cell loss occurs in sys-
temic inflammatory diseases, such as 
Sjögren’s syndrome, Stevens-Johnson 
syndrome and graft-vs.-host disease.11 
Eyes with significant goblet cell loss 
due to Stevens-Johnson syndrome 
or Sjögren’s syndrome are at risk for 
developing sight-threatening corneal 
ulceration and opacification.12 

Lipids. The surface lipid layer of 
the tear film is primarily derived 
from the meibomian glands and 
serves as the interface between the 
aqueous layer and the air. The lipid 
layer functions as a smooth optical 
surface and reduces surface tension 
of the tear film. Furthermore, the 
lipid layer prevents anterior migra-
tion of aqueous tears from the lid 
margin and retards evaporation.13 
During a blink, the lipid layer is first 
compressed towards the lower lid, 
then spreads upward as the lid opens. 
Altered spreading and thinning of the 
lipid layer in those with meibomian 
gland disease contributes to tear film 
instability.14

Fig. 2. Exposure keratitis can cause severe dryness and 
desiccation in the cornea, causing scarring.
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Other tear film components. The 
aqueous-mucin tear layer contains 
numerous proteins, including growth 
and supportive factors. Some of these 
have a homeostatic function (e.g., 
suppress inflammation and maintain 
innervation), while others participate 
primarily in epithelial and/or stro-
mal wound healing.15 For example, 
anti-infective molecules, including 
lysozyme, lactoferrin and lipocalin, 
have been found in the normal tear 
film.16,17 The basic antibacterial 
mechanism of these factors involves 
their ability to bind free iron neces-
sary for bacterial growth.18 Also, there 
are several antioxidants, including 
ascorbic acid and cysteine, that scav-
enge and protect the ocular surface 
against damage from free radicals.19 

Demographic and 
Lifestyle Risk Factors
DED is associated with several 
demographic and lifestyle factors. 
Patients of female sex and individu-
als with reduced sleep duration are at 
risk of aqueous-deficient DED. Ad-
ditionally, increased screen exposure 
is risk factor for evaporative dry eye. 
Advancing age and elevated psycho-
logical stress may also be associated 
with both aqueous-deficient and 
evaporative DED.20 

Being female is an independent 
risk factor for the development of 
aqueous-deficient dry eye disease. 
This association has been hypoth-
esized to be mediated by hormone 
regulatory actions of the hypothalam-
ic-pituitary axis, sex-specific steroids 
and the thyroid gland. Additionally, 
the complex interactions between the 
immune system, autonomic pathways 
and the lacrimal functional unit may 
play a role in this predisposition in 
female patients.20 

Inadequate sleep is associated with 
increased risk of aqueous-deficient 
DED. Although the mechanism 
is not well understood, there is a 
positive association between DED 
and sleep disorders, decreased sleep 
duration and sleep quality. Poor sleep 
duration and quality reduce produc-

tion of androgens and decreases 
parasympathetic tone. These preced-
ing events lead to the downregulation 
of tear secretion from the lacrimal 
glands. Moreover, sleep deprivation 
may alter the circadian patterns of the 
hypothalamic-pituitary-adrenal axis 
and renin-angiotensin-aldosterone 
system, leading to excessive diuresis, 
natriuresis and dehydration, which 
might also impact aqueous tear pro-
duction.20 

Increased digital device screen 
exposure was identified to be a risk 
factor for the development of evapo-
rative dry eye. Device use may sup-
press spontaneous and reflex blinking 
during tasks involving significant 
levels of cognition and visual process-
ing. The decrease in blink rate and 
completeness diminishes the deliv-
ery of meibum to the ocular surface, 
thereby increasing the risk of evapo-
rative DED.20 

Advancing age is associated with 
increased risk of aqueous-deficient 
and evaporative DED. Dry eye is an 
age-related degenerative condition 
that progresses with lifetime cumu-
lative exposure to a diverse range 
of physiological and environmental 
factors, as well as hormonal changes, 
which can all lead to ocular surface 
inflammation and neurosensory 
abnormalities. Additionally, mental 
health disorders, such as anxiety and 
depression, increase psychological 
stress. This mechanism may exac-
erbate pre-existing ocular surface 
homeostatic disturbances through the 
modulation of immune, hormonal and 
neurosensory systems.20

Tear Film and Contact Lenses 
The tear film is a critical component 
of the eyes optical system. The tears 
and the anterior surface of the cornea 
account for approximately 80% of the 
eye’s refractive power.21 Deteriora-
tion in corneal surface smoothness 
causes reduced contrast sensitivity 
and increased optical aberrations that 
degrade retina image quality.22 As 
already mentioned, destabilization of 
the tear film due to external or local 
factors upsets the delicate homeostat-
ic balance at the ocular surface and 
gives rise to DED. When a contact 
lens is placed on eye, it divides the 
tear film. This alteration of the pre-
corneal tear film may be a risk factor 
for DED.23

Contact lens use was reported as 
a risk factor for dry eye in several 
large epidemiological studies on 
DED.23,24 The interaction of contact 
lens with the tear film results in an 
increased rate of evaporation, reduced 
tear thickness and volume, delayed 
spreading of the lipid layer, reduced 
pH, increased tear ferning, increased 
osmolarity of the pre-lens tear film 
and increased friction between the 
lens and surface epithelium, all of 
which can cause uncomfortable DED 
symptoms.25 Additionally, several 
lens-induced ocular changes have 
been associated with the etiology of 
contact lens-related dry eye, includ-
ing decreased goblet cell density and 
alterations in mucin produced by 
goblet cells.26,27 Also, changes to mei-
bomian gland function increasing the 
number of plugged and expressible 
orifices as well as gland dropout have 
both been associated with lens wear.28 

Ocular discomfort due to dryness 
has been identified in a number 
of studies as a primary reason for 
the discontinuation of contact 
lenses.29 Inflammation is a core 
mechanism of DED, its damage to 
the ocular surface and the sensation 
of discomfort. Several inflammatory 
markers, including interleukins, 
were increased in tears those with 
contact lens-related dry eye. These 
results support a growing evidence 
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Poor sleep duration and 
quality reduce production 
of androgens and decreases 
parasympathetic tone. 
These preceding events 
lead to the downregulation 
of tear secretion from the 
lacrimal glands.
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that suggests a potential role of 
inflammation in contact lens-related 
dry eye.30

Lens-Related DED Treatments
Options for managing this type of dry 
eye include daily disposable lenses, 
topical artificial tears, hydroxypropyl 
cellulose ophthalmic inserts, ome-
ga-3 and omega-6 fatty acids, punctal 
plugs and azithromycin.31-36 In addi-
tion, studies have shown that both 
topical lifitegrast and cyclosporine 
ophthalmic solution may be safe and 
effective therapeutic interventions 
for managing patients with contact 
lens–related dry eye.34,37

Let’s dive into a few therapeutic 
options for contact lens wearers 
experiencing dry eye, followed by 
a sneak peek at some prospective 
management options in the pipeline. 

Medical lenses for severe dry eye. 
Individuals with severe DED from 
ocular surface diseases such as 
limbal stem cell deficiency (Figure 
1), neurotrophic keratitis, exposure 
keratitis (Figure 2) and persistent 
epithelial defects (Figure 3) can ben-
efit from therapeutic scleral lenses. 
The unique design of a scleral lens 
vaults the cornea while landing on 
the sclera conjunctival shape. A fluid 

reservoir filled typically with non-
preserved sterile saline constantly 
hydrates the cornea, thus facilitating 
its healing process and preventing 
further desiccation of the ocular 
surface.38

Topical medications, such as anti-
biotics, can be added into the vault 
of the lens before insertion to aid 
surface therapy.39 Further promoting 
healing, the large-diameter lens pro-
tects the ocular surface from shear-
ing forces of the eyelids. Also, the 
gas permeable lens design corrects 
irregular astigmatism from corneal 
abnormalities.38 

Lens care considerations. Contact 
lens care systems have important im-
plications for lens-wearing comfort.40 
In addition to providing exceptional 
disinfection and cleaning, the funda-
mental features of hydrogen peroxide 
(H2O2) lens care systems can also 
help promote lens wear comfort. 
One difference between H2O2 and 
multipurpose solutions is that the 
former systems are preservative-free. 
For lens wearers with sensitivity 
to preservatives, including some 
patients with dry eye or contact lens-
associated dryness symptoms, H2O2 
will help avoid discomfort associated 
with preservative sensitivity.41 

In a small randomized study of 
symptomatic lens wearers, the use of 
a one-step H2O2 system resulted in 
significantly greater lens wettability 
than the use of polyhexamethylene 
biguanide-containing multipur-
pose solutions.42 Also, an analysis of 
multiple lens and lens care system 
combinations found that partici-
pants using a one-step H2O2 system 
had significantly greater subjective 
comfort ratings than multipurpose 
solution users upon lens insertion.43

Surface wetting agents can im-
prove the comfort of contact lenses 
in those experiencing dry symptoms. 
Recently, a novel covalently bonded 
polyethylene glycol (PEG)-based 
lens surface treatment was designed 
to improve lens wettability, deposit 
resistance and tear break-up time to 
enhance contact lens comfort. A dou-
ble-masked crossover study found 
that PEG surface-treated scleral 
lenses provided improved comfort 
and reduced both DED symptoms 
and ocular surface compromise 
compared with untreated participants 
with DED. Additionally, PEG-based 
surface treatment improved contact 
lens comfort in soft and gas-perme-
able contact lens wearers.44

Future contact lens technologies. 
Topical ophthalmic medications are 
part of a mainstay treatment for those 
with contact lens-related dry eye 
and ocular surface disease. Topical 
medications are rapidly removed 
by the nasolacrimal duct and clear-
ance of the tear film, as well as by 
conjunctival blood and lymphatic 
flow.45 In fact, only 1% to 5% of the 
administered topical medication is 
absorbed by the tissue.46 To counter 
low bioavailability, frequent instilla-
tion of medication is needed, which 
impacts patient compliance. 

Instead of topical medications, 
drug-eluting contact lenses may be 
an alternative treatment for eye con-
ditions such as DED. Drug delivery 
with therapeutic lenses increases the 
time of the medication in front of the 
cornea, therefore, increasing bio-
availability to approximately 50%.47 Fig. 3. Persistent epithelial defects can occur from loss of corneal innervation from dry eye.
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Additionally, this modality of drug 
delivery may encourage treatment 
compliance due to the elimination of 
multiple drops throughout the day. 
Drug-eluting soft lenses loaded with 
cyclosporine and dexamethasone 
have been investigated for DED 
and corneal inflammation, respec-
tively.48,49 

Takeaways
The ocular surface is a privileged but 
delicate environment. Disruptions in 
the homeostasis of the ocular surface 
can impact visual perception, induce 
pain states and generally degrade 
quality of life.

A stable tear film is critical to 
maintaining a healthy ocular surface. 
This surprisingly complex emulsion 
is susceptible to disruption from a 
variety of insults, including idiopath-
ic disease, injury, surgery, infection 
and contact lenses. DED commonly 
results from altered tear film func-
tioning and can be exacerbated by or 
even caused by contact lenses. At the 
same time, considered use of contact 
lenses can also ameliorate the signs 
and symptoms of dry eye.

Looking ahead, foreseeable 
advances in contact lens technology 
may improve the ability of contact 
lenses to heal the ocular surface and 
also to prevent dry eye’s develop-
ment. ■
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C O N TA CT L E N S E S A N D D RY E Y ECover Story

The ocular surface is a 
privileged but delicate 
environment. Disruptions 
in the homeostasis of the 
ocular surface can impact 
visual perception, induce 
pain states and generally 
degrade quality of life.
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T
he anatomical structure and 
function of the lacrimal gland 
makes it susceptible to certain 
systemic diseases. Lacrimal 

gland structural change and/or gland 
dysfunction may be the presenting 
sign of an underlying systemic dis-
ease. Eyecare providers may be the 
first to see signs of an undiagnosed 
systemic disease manifesting as a 
lacrimal gland abnormality; therefore, 
it is critical that they have a clear 
understanding of the issues that can 
impact this structure.1-3

Review of Anatomy
To help doctors identify patients 
with lacrimal gland abnormalities, 
first the normal anatomy and func-
tion will be reviewed. The lacrimal 
glands are paired structures located 

superior temporally in each orbit. 
The lacrimal glands lie just under the 
frontal bones—which form the orbital 
roof—within a depression known as 
the lacrimal fossa. Anatomically, each 
lacrimal gland is divided by the ten-
don of the levator palpebrae superior-
is, making them appear as a bi-lobed 
structure with a larger orbital portion 
and smaller palpebral portion.4

On occasions when our patients 
with lacrimal gland disease complain 
of pain, it is the ophthalmic branch 
of the trigeminal nerve (CN V) that 
is responsible for the afferent, or sen-
sory, perception. Conversely, effer-
ent innervation to the lacrimal gland 
arises from the autonomic nervous 
system. 

Specifically, preganglionic parasym-
pathetic fibers travel with the greater 
superficial petrosal nerve, a branch 
of the facial nerve (CN VII), and 
then synapse in the pterygopalatine 
ganglion in the sphenopalatine fossa. 

Concurrently, postganglionic sym-
pathetic neurons from the superior 
cervical ganglion also course through 
the pterygopalatine ganglion and 
before reaching the lacrimal gland, 
travel with the aforementioned para-
sympathetic neurons via the ophthal-
mic and maxillary divisions of the 
trigeminal nerve.4

The autonomic innervation allows 
for the lacrimal gland to achieve its 
primary function: basal production of 
the aqueous components of the tear 
film. Therefore, pathology affecting 
the lacrimal gland, or its innervation, 
may give rise to aqueous-deficient 
dry eye disease. The etiologies of 
aqueous deficiency are often de-
scribed in terms of two broad catego-
ries: Sjögren’s syndrome (SS)-related 
dry eye vs. non-Sjögren’s conditions.5 
In SS patients, lymphocytes primar-
ily infiltrate the salivary and lacri-
mal glands, thus producing classic 
symptoms of dry mouth (xerostomia) 
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and dry eye (keratoconjunctivitis 
sicca). 

If a patient has symptoms 
suspicious for SS, consider order-
ing serology for the diagnostic 
serum antibody markers Ro/
SS-A and La/SS-B.6 Examples of 
non-Sjögren’s conditions that can 
result in abnormal lacrimal gland 
aqueous production range from 
hormonal changes to decreased 
corneal sensation to autoimmune 
diseases to secondary effects 
from pharmacologic drugs.7

It is important to recognize 
that the lacrimal gland has a 
secondary, but arguably equally 
important, function. The lacrimal 
gland further contributes to the tears 
with an ocular immune response by 
secreting IgA and IgG antibodies via 
mucosa-associated lymphoid tissue 
(MALT). The presence of MALT 
within the lacrimal gland makes it 
susceptible to additional systemic 
conditions, including those that 
involve immune-mediated responses 
within lymphoid tissues.4 When the 
lacrimal gland is affected by these 
various systemic conditions, associ-
ated structural changes may be recog-
nized by the patient and the provider. 

However, anatomical changes may 
also be subtle. Therefore, an obser-
vant eyecare provider should always 
“keep an eye out” for lacrimal gland 
abnormalities.

The use of a case-based approach 
with the following examples allows 
us to review lacrimal findings, associ-
ated ocular complaints and presen-
tations and differential diagnoses 
that an eyecare provider may need 
to consider when encountering an 
abnormal shape or size variation of a 
patient’s lacrimal gland(s). Further, 

we discuss examination tools and 
management options that a clini-
cian can use to help make cases 
of lacrimal gland disease less 
daunting, while also improving 
patient outcomes.  

Case Study 1 
A 32-year-old woman presented 
with complaints of ocular dry-
ness and blurry vision. She 
reported a history of left eyelid 
swelling that had prompted 
her to seek eye care, initially 
with a different provider. The 
patient had been diagnosed with 
a chalazion, and treatment was 
initiated with warm compresses 

and ophthalmic ointment containing 
tobramycin and dexamethasone. 

She did not note any improvement, 
thus surgical excision of the chalazion 
was then performed. Postoperatively, 
her swelling continued to worsen, 
prompting her to seek emergent 
care. The emergency department 
proceeded with a frontal orbitotomy 
and lacrimal gland biopsy to look for 
involvement of deeper ocular struc-
tures; however, results were consid-
ered to be consistent with a history of 
left chalazion.
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Fig. 1. Diffuse sodium fluorescein staining indicative of 
corneal dryness OS of a patient with a history of chronic 
inflammatory dacryoadenitis secondary to GPA. 
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Shortly after her lacrimal gland 
biopsy, the patient, who is now 
pregnant, developed neurologic 
symptoms of right-sided weakness 
and slurring of speech. She was again 
hospitalized and underwent magnetic 
resonance imaging (MRI) of the brain 
with contrast, which revealed pachy-
meningitis, or inflammation of the 
outermost layer of the meninges, the 
dura. She was immediately started on 
dexamethasone and empiric antibiot-
ics, which improved her neurologic 
and ocular symptoms rapidly. 

She was monitored until neurologic 
symptoms returned about one month 
later, and she returned to emergency 
medicine for a third time. While hos-
pitalized, MRI revealed exacerbated 
pachymeningitis, but the patient 
denied further treatment of this con-
dition and left against medical advice. 

Ten days later, and now postpar-
tum, she developed progressive 
neurologic and recurrent ocular 
symptoms, including swelling in the 
superior temporal aspect of her left 
orbit. Because the swelling was in the 
anatomical location of the lacrimal 
gland, differentials for lacrimal gland 
enlargement were considered. As the 
cause of her lacrimal gland abnormal-
ity was likely associated with her 
systemic symptoms, it was hoped it 
could potentially facilitate both an 
ocular and systemic diagnosis.

Discussion. As our patient had 
been diagnosed with intracranial 
inflammation (pachymeningitis), it 
was deemed reasonable to consider 
that her lacrimal gland swelling may 
also be due to related inflammation. 
Enlargement and swelling of the 
lacrimal gland due to an inflamma-
tory process is known as dacryoad-
enitis. This condition can occur in all 
age groups but is most common in 

children and young adults. Patients 
with dacryoadenitis usually present 
with a characteristic S-shaped swol-
len eyelid with a secondary ptosis 
related to the lacrimal gland swell-
ing.8 Hyperemia, often localized to 
the superior lateral conjunctiva, may 
be present. There may be associated 
ductional limitations, such as reduced 
supraduction and adduction, due to 
mass effect (i.e., physical limitation of 
movement due to the lesion occupy-
ing space).1

Dacryoadenitis may be classified 
in a variety of ways, including by 
the nature/timing of the presenta-
tion—acute or chronic—and/or may 
be further classified by etiologies 
including infectious or inflammatory 
pathology (Table 1). When dacryoad-
enitis is chronic, the underlying etiol-
ogy is often inflammatory, and the 
patient may not have associated acute 
pain symptoms. In contrast, acute 
dacryoadenitis is often infectious in 
nature and usually painful.8 Due to 
the context of our patient’s presenta-
tion being painless and chronic over 
a nine-month pregnancy, there was 
suspicion of an underlying inflamma-
tory etiology. 

There are numerous inflammatory 
systemic conditions that have been 
associated with dacryoadenitis (Table 
2).9 Dacryoadenitis can be a present-
ing sign in undiagnosed systemic 
diseases. In fact, the lacrimal gland 
may be predisposed to inflamma-
tion in patients due to the presence 

of MALT. For instance, a systemic 
disease associated with lacrimal gland 
inflammation is sarcoidosis—where 
orbital findings of dacryoadenitis are 
seen in up to half of patients who 
were previously undiagnosed.1,10 

In patients with dacryoadenitis, 
a systemic workup into underly-
ing potential etiologies should be 
completed, especially in cases that 
are chronic and/or have signs and 
symptoms beyond the orbit, such as 
in the presented case. 

Providers may evaluate for undi-
agnosed systemic disease in part by 
looking for serum markers, such as 
those listed in Table 2. For example, 
elevated serum angiotensin-convert-
ing enzyme (ACE) or lysozyme may 
point to a diagnosis of sarcoidosis. 
However, these blood tests may not 
be specific to one condition and may 
have false negative or positive results. 

Therefore, if suspicion is still high 
for a specific etiology based on clini-
cal symptoms, despite a negative se-
rum panel, additional testing should 
be considered on a case-by-case basis. 
For instance, if a patient with chronic 
dacryoadenitis also has complaints 
consistent with sarcoidosis, such as 
cough or shortness of breath, a com-
puterized tomography (CT) scan of 
the chest would be indicated even if 
ACE levels are normal.11

Additionally, when considering 
differential causes of dacryoadenitis, 
a diagnosis may be narrowed, or even 
definitively made, through biopsy of 
affected tissue and histopathologic 
analysis.1,9 In the presented case, an 
additional biopsy was pursued. Since 
previous orbital biopsies were unre-
vealing, a dural biopsy was performed 
and provided the likely diagnosis 
of granulomatosis with polyangiitis 
(GPA).   

Optometric Study Center L A C R I M A L G L A N D

Fig. 2. Young woman with bilateral swelling in the lacrimal glands.

TABLE 1. CHARACTERISTICS OF DACRYOADENITIS

Dacryoadenitis Onset Likely Etiology Associated Pain

Acute Infectious Yes

Chronic Inflammatory Often no
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Confounding factors. GPA is an 
autoimmune vasculitis that classically 
involves the upper respiratory tract, 
lungs and kidneys. Orbital involve-
ment occurs in about half of patients 
with GPA; while isolated involve-
ment of the lacrimal gland is rare in 
GPA, it may be the presenting sign 
of the disease as was demonstrated in 
our patient’s presentation.2,12 In pa-
tients with GPA, anti-neutrophil cyto-
plasmic antibodies react with neutro-
phil enzyme proteinase 3. Activated 
neutrophils transmigrate the walls of 
blood vessels and are then joined by 
monocytes, resulting in granuloma-
tous inflammation and damage.13 

With consideration to the lacrimal 
gland/eyelid biopsy of our patient’s 
orbital swelling, it was initially 
thought to be consistent with her his-
tory of chalazion; findings of granu-
lomatous inflammation are character-
istics of each pathology.14,15 Despite 
potential overlap in histopathologic 
analysis of tissue, when the findings 
are integrated with the patient’s his-
tory, symptoms and performed sero-
logic analysis, diagnostic confidence 
can be increased. 

Treatment. Treatment of dacryo-
adenitis, unilateral in this case, is usu-
ally aimed at managing the underly-
ing etiology. For inflammatory causes, 
management often involves systemic 
steroids.1,9 The patient with newly 
diagnosed GPA was initially treated 
with pulse IV steroids and then 
started on rituximab, a monoclonal 
antibody. There are now numerous 
monoclonal antibody medications 
available which are used to treat vari-
ous autoimmune diseases. Manage-
ment should be guided and risks 
assessed. 

It is important to evaluate patients 
with lacrimal gland inflammation for 
possible underlying systemic dis-
eases, not only from a purely diagnos-
tic standpoint but also to help guide 
appropriate long-term treatment. 
For our patient, subsequent neu-
roimaging demonstrated improved 
pachymeningitis and resolution of 
dacryoadenitis; however, this patient 

presented to the clinic following 
her diagnosis and treatment with 
complaints of residual dry eye and 
blurred vision. 

Follow-up. On examination, 
testing demonstrated best-corrected 
visual acuity of 20/20 OD and 20/30 
OS. The patient exhibited a left pto-
sis, with interpalpebral fissures mea-
suring 9mm OD and 5mm OS, likely 
due to her history of surgical incisions 
in the superior left orbit following bi-
opsy. Additionally, she had restricted 
ocular motility in the left eye, which 
may be from residual mass effect. On 
slit lamp examination, the left cornea 

demonstrated diffuse corneal staining 
consistent with her blur complaint 
and reduced acuity OS (Figure 1). 
Visual field, OCT and dilated pos-
terior segment examination showed 
no optic neuropathy or persistent 
intraocular inflammation.

While the patient’s clinical swelling 
associated with dacryoadenitis 
was resolved, it is suspected that 
the chronic nature of the previous 
inflammation to the gland may have 
resulted in reduced primary function 
of the lacrimal gland, causing 
secondary aqueous-deficient dry 
eye disease OS. She was started on 

TABLE 2. CONDITIONS ASSOCIATED WITH DACRYOADENITIS2,3,10,16-21

Systemic Condition Disease Characteristics Lacrimal Gland 
Involvement

Serum Markers

SS Autoimmune 
inflammatory disorder 
commonly causing dry 
eye and mouth

Most lacrimal gland 
involvement is without 
dacryoadenitis, but rarely 
can occur

Ro/SS-A and La/SS-B

Sarcoidosis Non-caseating 
granulomatous 
inflammatory disorder

Most frequently involved 
orbital tissue is the 
lacrimal gland

Various serology including 
serum lysozyme, elevated 
levels of ACE

Crohn’s Disease Inflammatory condition 
that classically affects 
the gastrointestinal tract

While rare, when lacrimal 
glands are involved, the 
presentation is often 
bilateral

Anti-saccharomyces 
cerevisiae antibody (ASCA)

GPA Vasculitis that affects 
small to medium vessels, 
often in the upper 
respiratory tract and 
kidneys

Isolated involvement 
of the lacrimal gland 
rare but may be the 
presenting sign

Proteinase 3-anti-
neutrophil cytoplasmic 
antibody (cANCA)

IgG4-Related Disease Chronic disease that 
causes tumor-like 
swelling 

Dacryoadenitis with 
inflammation of parotid/
salivary gland referred 
to as Lymphoepithelial 
Sialadenitis part of the 
disease spectrum

Elevated levels of IgG4 

Eosinophilic 
Granulomatosis with 
Polyangiitis

Granulomatous 
inflammatory disorder 
that affects small- and 
medium-sized vessels

Lacrimal involvement 
typically not isolated, and 
other orbital structures 
are often involved

Myeloperoxidase anti-
neutrophil cytoplasmic 
antibody (pANCA)

Idiopathic Orbital 
Inflammatory 
Pseudotumor (IOIP)

Diffuse, tumor-like 
enlargement of the 
lacrimal gland in the 
absence of systemic 
disease 

Characteristically 
unilateral, acute and 
painful

Diagnosis of exclusion, a 
panel including the above 
serum markers should 
generally be unrevealing
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judicious preservative-free artificial 
tears and commercially available 
topical cyclosporine because of its 
anti-inflammatory properties. A 
scleral lens fit was also recommended 
to potentially assist in her dry eye 
management and further improve 
visual clarity.

This case demonstrated that dac-
ryoadenitis can be a presenting sign 
in an undiagnosed systemic disease. 
Awareness of a variety of inflamma-
tory systemic conditions that can be 
associated with dacryoadenitis may 
expedite diagnosis, guide appropriate 
treatment and improve both ocular 
and systemic outcomes. 

Case Study 2
A 21-year-old woman presented with 
a chief complaint of bilateral swell-
ing in the superior-temporal orbit, 
consistent with the lacrimal gland 
region (Figure 2). Medical history was 
remarkable for a relatively recent di-
agnosis of Epstein-Barr Virus (EBV) 
shortly prior to the onset of her ocular 
symptoms. Examination was largely 
unremarkable aside from the swell-
ing in the superior eyelid region and 
mildly reduced abduction ability 
bilaterally, likely related to physical 
restriction due to mass effect from 
the enlarged lacrimal glands. 

As with the first case presented, the 
complaint of swelling in the region 
of the lacrimal gland again raised 
the differential of dacryoadenitis. In 
contrast to the prior case, this patient 
had a more acute onset of swelling 

and denied any concurrent systemic 
inflammatory symptoms or diagnoses. 
A recent viral (EBV) diagnosis raised 
the suspicion that her dacryoadenitis 
was infectious in etiology. In fact, in-
fectious dacryoadenitis is most often 
viral in nature. 

Previously, measles and mumps 
were commonly reported causative 
viruses of dacryoadenitis, but now, 
the most common viral etiology of 
dacryoadenitis is indeed EBV. Ad-
enovirus, influenza, herpes simplex, 
herpes zoster and SARS-CoV-2 have 
also been implicated pathogens re-
sulting in dacryoadenitis.21-23 

Bacterial dacryoadenitis more 
often occurs in patients with a 
history of trauma or conjunctival 
infection. The most likely pathogen 
is Staphylococcus aureus, but others 
include Streptococcus pneumoniae and 
gram-negative rods.8,9 Infection with 
Mycobacterium tuberculosis can result 
in an atypically chronic infectious 
dacryoadenitis.8,24

Treatment. Following diagnosis 
of infectious dacryoadenitis, bilateral 
in this case, treatment is tailored to 
the causative pathogen. As such, 
antibiotics are considered in bacterial 
cases. If the suspected etiology for 
dacryoadenitis is believed to be of 
viral etiology, the condition is usually 
self-limiting. 

Regarding the presented patient, 
further testing or treatment was not 
warranted given her recent history of 
confirmed EBV—as long as the dac-
ryoadenitis resolves in an expected 

time with expected improvement. 
However, if infectious dacryoadenitis 
does not respond to appropriate treat-
ment or is persistent, further workup 
such as blood work, imaging and pos-
sible biopsy may be indicated to rule 
out more sinister causes of lacrimal 
gland enlargement (Table 3).

 
Case Study 3
A 69-year-old man presented with a 
complaint of right eye redness for 10 
days without associated pain, as well 
as a three-day history of horizontal 
diplopia in right gaze. All aspects of 
his afferent visual system evalua-
tion remained normal. However, he 
exhibited a right-sided ptosis with 
palpebral apertures of 5mm OD and 
8mm OS. 

In addition, he had reduced levator 
function of the right eye at 15mm, 
with the left eye having 20mm 
of levator function. He exhibited 
reduced abduction and supraduc-
tion OD. There was an associated 
esodeviation, greater in right gaze, for 
which he was symptomatic, and a left 
hyperdeviation in upgaze, for which 
he was asymptomatic, partly because 
of his right-sided ptosis. The culmi-
nation of the clinical ocular findings 
could raise suspicion of a condition 
such as myasthenia gravis. However, 
the associated ocular redness was not 
consistent with such a diagnosis.

The conjunctival hyperemia was 
moderate and located temporally 
with greatest conjunctival injection 
toward the posterior globe (Figure 3). 
Additional in-office testing helped 
establish a differential diagnosis for 
the patient’s complaints and clinical 
presentation. Exophthalmometry was 
a valuable key measure in the case, 
with results of the measurements 
demonstrating a 4mm proptosis of 
the right eye (25mm OD, 21mm OS). 

External examination of the patient 
showed a fullness of the right upper 
eyelid, concentrated temporally and 
not with the typical jelly-roll pattern 
often seen with thyroid eye disease. 
There appeared to be associated 
right lacrimal gland enlargement. 
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TABLE 3. ADDITIONAL TESTING TO CONSIDER AS NEEDED IN CASES OF PERSISTENT 
LACRIMAL GLAND ENLARGEMENT (NON-RESPONSIVE TO TREATMENT)

Serum Laboratory Testing 

- Inflammatory etiologies 
as noted in Table 2

- Infectious etiologies, 
including tuberculosis

Imaging

- Dedicated orbital MRI study, 
preferably w/w/o contrast

- Consider MRI of brain to rule 
out intracranial mass or other 
abnormal enhancement

- In some cases, chest CT may 
be needed if sarcoidosis or 
tuberculosis is suspected 

Lacrimal Gland Biopsy

- If signs/symptoms do not respond 
to treatment or resolve by three 
months 

- Indicated in cases of suspected 
idiopathic orbital inflammatory 
pseudotumor, as it is a diagnosis of 
exclusion
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Intraocular pressure, blood pressure 
and dilated fundus examination were 
all unremarkable. 

Unlike the previous two cases, this 
patient had no history of concurrent 
systemic inflammation or preceding 
infection. However, a thorough his-
tory did uncover a remote history of 
non-Hodgkin’s lymphoma (NHL) af-
fecting his right leg/groin region eight 
years prior. He underwent surgery 
for the lymphoma at that time and 
had no known recurrence, despite 
oncologic surveillance.

Uncovering a history of lymphoma 
in a patient presenting with proptosis 
is very important because lymphoma, 
like all other cancers, can possibly 
recur either at the same site or a 
more remote location. Although not 
always the case, lymphoma is more 
common in people with immune 
system diseases or in those taking 
immunosuppressant drugs.25 Some 
infections have been associated 
with an increased risk of lymphoma, 
including EBV and Helicobacter pylori 
infection.26,27

The first sign of lymphoma is often 
the appearance of enlarged lymph 
nodes, more likely to arise in the 
upper portion of the body. Cervi-
cal lymphadenopathy is the most 
frequent head and neck presentation 
of NHL.25 The lymph nodes become 
enlarged due to a buildup of abnor-
mal lymphocytes that do not die 
when they normally would. These 
abnormal lymphocytes instead build 
up, causing swelling of not only the 
lymph nodes but also potentially the 
spleen and the liver in later-stage 
disease.25

There are many different types of 
lymphoma, but they are divided into 
two main categories: HL and NHL. 
The main difference between these 
two types is the presence or absence 
of a Reed-Sternberg cell, which is 
a large, abnormal lymphocyte that 
may contain more than one nucleus. 
These multi-nucleated Reed-Stern-
berg cells are present in HL but not 
typically found in the many variants 
of NHL.28 

Lymphomas can be further clas-
sified into the type of lymphocytes 
that have become malignant, either 
B lymphocytes (B-cells) or T lym-
phocytes (T-cells). Whereas HL oc-
curs due to malignantly transformed 
B-cells, NHL can be associated with 
either malignantly transformed B-
cells or T-cells.25 

Diffuse large B-cell lymphoma is 
the most common subtype of NHL, 
accounting for 30% to 40% of new 
NHL diagnoses.29 The overwhelm-
ing majority of orbital lymphomas are 
of B-cell origin.30 One type of B-cell 
NHL is a MALT lymphoma, which 
tends to affect elderly patients. Due 
to the lacrimal gland secreting IgA 
and IgG antibodies via MALT as 
mentioned above, this is an impor-
tant consideration when the lacrimal 
gland is enlarged.25,28,30

Orbital lymphoma, or ocular ad-
nexal lymphoma, is a localized form 
of systemic lymphoma affecting the 
orbit, lacrimal gland, eyelids and con-
junctiva. Conjunctival involvement 
can present as a salmon or flesh-
colored mass on the conjunctiva.31 
Lymphoid orbital tumors comprise 
10% to 15% of all orbital tumors and 
are the most prevalent orbital malig-
nancy affecting older adults.32,33

Although this patient’s clinical 
presentation could lead to several 
differential diagnoses, the addition of 
the history of past lymphoma causes 
orbital lymphoma to rise to the top 
of the differential diagnosis list. In 
this case, due to the history of lym-
phoma, the first step of the workup 
was to obtain neuroimaging to assess 
for cancer risk; an orbital MRI with 
contrast is preferred if not contrain-
dicated. 

Our patient had no contraindica-
tions and proceeded with the imag-
ing. The results revealed enlargement 
and enhancement of the lacrimal 
gland (Figure 4). The structural 
abnormality extended temporally and 
superiorly behind the globe into the 
orbit, also encompassing the medial 
rectus and superior rectus muscles. 

Subsequent biopsy confirmed 
B-cell NHL. Because the disease 
was localized to the orbit, systemic 
chemotherapy was not indicated, 
and the patient underwent orbital 
radiation.34 Treatment options now 
also include biologics such as CD20 
monoclonal antibodies, which can 
destroy B-cells.35

While the presence of MALT 
within the lacrimal gland increases 
the risk for lymphoma, it is impor-
tant to recognize that not all lacrimal 
swelling is a tumor and that not all 
lacrimal gland tumors are lymphomas. 
In fact, lymphomas are not respon-
sible for the majority of lacrimal gland 
tumors. Of greater frequency, and the 
most common malignant histology of 
the lacrimal gland, are adenoid cystic 
carcinomas.36 These primary cancers 
are of epithelial origin and often pres-
ent with pain related to perineural 
growth of the cancer.37 

Adenoid cystic carcinomas have 
a poor prognosis, with only a 20% 
survival rate at 10 years.37 Another 
important consideration in the dif-
ferential diagnosis of lacrimal gland 
tumors is those caused by metastasis 
from a distant primary cancer. Meta-
static tumors of the lacrimal glands 
are most frequently caused by breast 
cancer metastases but can certainly be 
associated with other primary cancers 
as well.38,39

Fig. 3. Conjunctival hyperemia in a man with double vision and proptosis.
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This case serves as a re-
minder to always ask your 
patients about a personal 
history of cancer. A pa-
tient’s history of cancer is 
an important consideration 
regardless of the previous 
area/tissue involved, how 
remote the condition was 
or how long the individual 
has been in remission. It is 
a good practice assessment 
to take baseline exophthal-
mometry readings not only 
on patients with a history 
of thyroid disease but also 
on all patients with a medi-
cal history related to cancer 
so that you can monitor for 
interval change. 

In this particular patient, 
asking about a previous 
cancer diagnosis helped 
to hone in on the correct 
diagnosis and get him the 
fastest possible treatment, which 
in turn can potentially improve the 
prognosis. 

Takeaways
Abnormal lacrimal gland structure, 
changes to the anatomy and/or 
variations of function can be sug-
gestive of, and possibly the initial 
manifestation of, systemic disease. 
Eyecare providers need to be aware 
of systemic conditions that can affect 
the lacrimal gland so that prompt and 
relevant workup and management 
can be initiated. Appropriate diagnos-
tic workup, treatment, management 
and referral of patients with lacrimal 
gland dysfunction can improve both 
long-term ocular and systemic prog-
nosis. ■
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Fig. 4. MRI with contrast demonstrating biopsy-proven B-cell NHL 
involving the lacrimal gland.
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1. Sympathetic and parasympathetic neurons 
destined for the lacrimal gland travel in the 
orbit with branches of which cranial nerve?
a.  Trigeminal nerve (CN V).
b.  Optic nerve (CN II).
c.  Abducens nerve (CN VI).
d.  Oculomotor nerve (CN III).

2. Which of the following are serum antibody 
markers for SS?
a.  Ro/SS-A and La/SS-B.
b.  ACE.
c.  cANCA.
d.  IgG4.

3. Which of the following may be associated 
with dacryoadenitis?
a.  S-shaped swollen eyelid.
b.  Hyperemia of the superior temporal 
conjunctiva.
c.  Ductional limitations.
d.  All of the above.

4. Which of the following would likely 
be associated with acute, painful 
dacryoadenitis?
a.  Crohn’s disease.
b.  Viral infection.
c.  Sarcoidosis
d.  Eosinophilic GPA.

5. Which of the following is the most 
common cause of viral dacryoadenitis?
a.  SARS-CoV-2.
b.  Adenovirus.
c. EBV.
d.  Herpes simplex.

6. Which of the following is the most 
common cause of bacterial dacryoadenitis?
a.  Staphylococcus aureus.
b.  Streptococcus pneumonia.
c.  Mycobacterium tuberculosis.
d.  Staphylococcus epidermidis.

7. Chronic infectious dacryoadenitis is 
usually caused by which of the following 
bacteria?
a.  Staphylococcus aureus.
b.  Streptococcus pneumonia.
c.  Mycobacterium tuberculosis.
d.  Staphylococcus epidermidis.

8. Which of the following are serum antibody 
markers for eosinophilic GPA?
a.  Ro/SS-A and La/SS-B.
b.  ASCA
c.  cANCA.
d.  pANCA.

9. In a patient with dacryoadenitis, a chest 
CT may be helpful in the diagnosis of which 
suspected condition?
a.  IgG4-related disease.
b.  Crohn’s disease.
c.  GPA.
d.  Sarcoidosis.

10. Elevated cANCA may be associated with 
which of the following systemic conditions? 
a.  IgG4-related disease.
b.  Crohn’s disease.
c.  GPA. 
d.  Sarcoidosis.

11. Lymphoma is more likely to occur in 
which of the following individuals?
a.  Immunocompromised individuals.
b.  Those taking immunosuppressant drugs.
c.  Those with a history of EBV infection.
d.  All of the above .

12. The first sign of lymphoma is usually 
which?
a.  Enlarged lymph nodes in the upper portion 
of the body.
b.  Enlarged lymph nodes in the lower portion 
of the body.
c.  Enlarged spleen.
d.  Enlarged liver.

13. The most common subtype of NHL is 
which?
a.  MALT lymphoma.
b.  Diffuse large B-cell lymphoma.
c.  T-cell lymphoma.
d.  None of the above.

14. What percentage of orbital tumors are 
lymphoid?
a.  10% to 15%.
b.  20% to 35%.
c.  40% to 55%.
d.  70% to 85%.

15. What is the most common malignant 
tumor of the lacrimal gland?
a.  B-cell lymphoma.
b.  T-cell lymphoma.
c.  Adenoid cystic carcinoma.
d.  Plasmacytoma.

16. Lacrimal gland metastatic tumors are 
most likely to originate from which primary 
cancer?
a.  Breast.
b.  Colon.
c.  Brain.
d.  Prostate.

17. In patients with sarcoidosis, the most 
frequently involved orbital tissue is which?
a. Orbital fat.
b.  Extraocular muscles.
c.  Lacrimal gland.
d.  Conjunctiva.

18. In patients with dacryoadenitis and 
inflammation of the parotid gland, which 
of the following serum tests is most likely 
indicated?
a.  ACE.
b.  ASCA.
c.  IgG4.
d.  cANCA.

19. Which of the following conditions is a 
diagnosis of exclusion?
a.  SS.
b.  GPA.
c.  IOIP.
d.  NHL

20. Which of the following treatment 
modalities may be used in B-cell lymphoma 
localized to the orbit? 
a.  Chemotherapy.
b.  Orbital radiation.
c.  Whole body radiation. 
d.  Plasmapheresis.
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(please use a number):  
27. If you plan to change your practice behavior, what type of changes do you plan to implement? (Check all that apply.)

28. How confident are you that you will be able to make your intended changes?
 A  Very confident      B  Somewhat confident      C  Unsure      D  Not confident 

29. Which of the following do you anticipate will be the primary barrier to implementing these changes?

30. Additional comments on this course: 
_______________________________________________________________________________________________________

 1      2      3      4      5

 1      2      3      4      5

 1      2      3      4      5

 1      2      3      4      5

 A  Formulary restrictions
 B  Time constraints
 C  System constraints

 D  Insurance/financial issues
 E  Lack of interprofessional team support
 F  Treatment related adverse events

 G  Patient adherence/compliance
 H  Other, please specify: 
____________________________________________

 A  Apply latest guidelines 
 B  Change in diagnostic methods 
 C  Choice of management approach  

 D  Change in current practice for referral 
 E  Change in vision correction offerings  
 F  Change in differential diagnosis   

 G  More active monitoring and counseling 
 H  Other, please specify: ___________________
____________________________________________

 1      2      3      4      5

Optometric Study Center L A C R I M A L G L A N D
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D
ry eye can be caused or exacer-
bated by many things, not the 
least of which is dehydration. 
Indeed, we have long been 

aware of the multifactorial nature of 
dry eye disease (DED), yet we have 
paid comparatively less attention to 
specifically how and why whole body 
hydration is an important consider-
ation in dry eye etiology and manage-
ment, something that is backed by 
research and can be a meaningful 
therapeutic strategy.1-3

Here, we will review the scientific 
literature on the effects and measure-
ment of hydration and recommend 
practical strategies that can help 
patients improve whole body hydra-
tion in a manner that is specifically 
designed to optimize ocular surface 
health.

Ocular Structures and Systems
The effects of whole body hydration 
on the eyes are staggering, although 
not surprising since water is a major 
constituent of the eye.4 In fact, 
the tear film, aqueous and vitreous 
are over 98% water.5 A systematic 

review shows that hydration affects 
the ocular physiology, morphology, 
ocular pathophysiologic processes 
and disease states found in both the 
front and back of the eye, including 
dry eye, cataracts, refractive changes, 
glaucoma and retinal vascular dis-
ease.3

Hydration Challenges
Despite apparent challenges associ-
ated with patients’ ability or willing-
ness to improve whole body hydra-
tion, optometrists should do their 
part to at least convey the relevance 
of hydration on ocular well-being. 
Ideally, our conversations should 
extend beyond cliché reminders to 
drink more water and include specific 
directions on how to meet eye health 
hydration standards.

Hydration isn’t as simple as drink-
ing lots of water. Electrolytes also 
play an important role in reaching 
and maintaining healthy hydration 
levels—so much so that in the Wom-
en’s Health Study, which included 
over 50,000 participants, researchers 
concluded that recommending in-
creased water intake is not justifiable, 
as water by itself has not been proven 
to decrease risk of DED.14

Recognizing that drinking a lot of 
water can be a burden, many patients 
have turned to sport drinks and other 
high-electrolyte beverages. While 
these can help overcome dehydra-
tion quicker, many are unsuitable for 
regular use due to high sugar content. 
Also, none of these beverages are 
specifically formulated with ingredi-
ents shown to benefit ocular struc-
tures in particular.

Dry Eye Drink
Recognizing the need for something 
eyecare providers could confidently 

Hydrating the whole body—not just the eyes—is key to improving 
the ocular surface.

Drink Up

Dr. Karpecki is director of Cornea and External Disease at Kentucky Eye Institute and an associate professor at the Kentucky College of Optometry. He is the 
Chief Clinical Editor for Review of Optometry and chair of the New Technologies & Treatments conferences. A fixture in optometric clinical education, he consults 
for a wide array of ophthalmic companies, including ones discussed in this article. Dr. Karpecki’s full disclosure list can be found in the online version of this 
article at www.reviewofoptometry.com.
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By Paul M. Karpecki, OD 
Chief Clinical Editor

OCULAR SURFACE REVIEW

Minimal tear meniscus height, pictured here, is indicative of aqueous-deficient dry eye.

Biometric Measurement 
Alternations That Respond to 
Hydration Status:3

• Tear film osmolarity6

• Central corneal thickness7

• Intraocular pressure8-10

• Anterior chamber depth11

• Axial length12

• Color Doppler imaging13

• Spectral-domain OCT14
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recommend to a broad base of 
patients—many of whom enjoy 
flavored beverages, yet may not be 
likely to adhere to drinking large 
quantities of water—a new product 
was developed, known as the 
Dry Eye Drink. This specifically 
formulated powdered drink pack 
is meant to be added to water and 
consumed twice per day to help 
hyperhydrate patients without the 
deleterious effects of sugar.

After testing 43 formulations, the 
final version was developed with 
other vitamins that have been shown 
to benefit the ocular surface, such 
as vitamins A, B3, B6, B12 and C. 

The Drink Eye Drink also includes 
turmeric, DHA, taurine and green 
tea, as well as natural electrolytes 
and omega-3s, which help decrease 
inflammation.

The product has shown clini-
cal benefits and new versions were 
recently developed. Patient feedback 
indicated that for caffeine-sensitive 
individuals, the original daytime 
formula can cause restlessness when 
taken immediately before bed, which 
led to a “PM” version that replaced 
the B vitamins and green tea extract 
with melatonin, chamomile extract 
and Valerian root extract. In other 
words, it was designed to not only aid 
dry eye, but also sleep issues. Lack 
of adequate sleep has been associ-
ated with DED, and DED has been 
shown to affect sleep quality.15,16 
Anecdotally, one of the primary 
causes of treatment-resistant DED is 
inadequate lid seal, which may also 
play a key role in poor sleep quality.

As we learn more about the role hy-
dration plays in dry eye, whole body 
hydration—specifically the Dry Eye 
Drink—may help more patients in 
their journey to better ocular surface 
health. ■

Special thanks to Josh Davidson, OD, 
for his contributions to this column.
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Dry Eye Drink is a combination of turmeric, DHA, taurine, green tea and natural 
electrolytes, which helps decrease inflammation.

Ideally, our conversations 
should extend beyond 
cliche reminders to drink 
more water and include 
specific directions on how to 
meet eye health hydration 
standards.

Hydration Terms3

• Dehydration: loss of total body 
water.

• Rehydration: gain of total body 
water.

• Hypohydration: generalized body 
water deficit beyond the normal 
range.

• Hyperhydration: generalized body 
water excess beyond the normal 
range.

OCULAR SURFACE REVIEW | Drink Up
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by alison bozung, oD

URGENT CARE

A 
34-year-old male presented 
to the ophthalmic emergency 
department with acute loss of 
vision in his right eye. He had 

been using a circular saw to cut a piece 
of wood at work and, although he en-
dorsed wearing sunglasses at the time, 
he felt something hit his right eye. He 
proceeded to rinse the eye with water 
to remove any particulate matter.

On presentation, his visual acuity was 
20/60 OD and 20/25 OS. Intraocular 
pressures (IOPs) were 17mm Hg OD 
and 15mm Hg OS. The pupils were 
noted to react briskly and equally to 
light without afferent pupillary defect. 
Extraocular motility testing was normal.

On examination, the left eye was 
unremarkable. There was a small 
subconjunctival hemorrhage present 
nasally in the right eye, and within this 
area of hemorrhage, a very small 1mm 
conjunctival laceration was identified. 
Gentle exploration of the conjunctival 
laceration with a sterile cotton-tipped 
applicator and topical anesthetic did 
not reveal any foreign material nor pro-
voke a positive Seidel sign. The cornea 
was clear aside from an old scar, but 
there were significant pigmented cells 

in the anterior chamber. The vitreous 
appeared quiet without hemorrhage or 
white blood cells. With further fundus 
examination via indirect ophthalmos-
copy, a small shiny foreign body was 
seen in the interior vitreous chamber 
just overlying the retina. There was no 
retinal tear or detachment appreciable.

Given that the foreign body was 
likely metallic and the patient did not 
know the date of his last tetanus vac-
cination, a TDAP (tetanus, diphtheria 
and pertussis) vaccine was adminis-
tered in the emergency department. 
Upon further discussion, the patient 
reported he had last eaten about two 
hours prior to presentation, and there-
fore surgery to remove the foreign body 
would need to occur the following day. 
Throughout the evening and night, the 
patient instilled topical antibiotic drops 
to the right eye. Intravitreal antibiotics 
were considered but held due to the 
relative lack of intraocular inflammation 
at the time of his visit.

Verdict
Our patient was diagnosed with an 
open globe injury with intraocular 
foreign body (IOFB) of the right eye. 

At the time of his evaluation in the 
emergency department, the full thick-
ness combined conjunctival and scleral 
wound was Seidel-negative and had 
already self-sealed. It is not uncommon 
for small, sharp projectile objects to cre-
ate self-sealing wounds, making them 
hard to identify clinically.

Eyes with IOFBs are considered 
to have open-globe injuries due to 
the penetration of the eye wall. Of all 
open-globe injuries, it is estimated 
that anywhere between 18% to 41% 
have an IOFB present, most of which 
are in the posterior segment.1 Over 
90% of patients who present with an 
IOFB are young men 29 to 38 years 
of age, as they are particularly at risk 
for these injuries due to the kind of 
workplace environments they com-
monly dominate. The top causes of 
IOFBs include hammering, power tool 
use and weapon-related injuries.2,3 The 
most commonly encountered IOFB 
material is metal, followed by organic 
or vegetative materials, stone, plastic 
and glass.1,3 Since metallic IOFBs are 
commonly seen, it is important to recall 
the complications that can develop 
from iron (siderosis bulbi) and copper 
(chalcosis bulbi) degradation inside the 
eye, including retinal toxicity, severe in-
traocular inflammation, glaucoma, optic 
neuropathy and cataract formation.4

The visual outcome in patients with 
IOFBs varies widely and is related to 

An external injury nearly disguised an intraocular foreign body.

Tiny Red Flag, Big Issue

Dr. Bozung works in the Ophthalmic Emergency Department of the Bascom Palmer Eye Institute (BPEI) in Miami and serves as the clinical site director of the Optometric Student 
Externship Program as well as the associate director of the Optometric Residence Program at BPEI. She has no financial interests to disclose.

About 
Dr. Bozung

(A) Right eye under white light, revealing a focal subconjunctival hemorrhage in an 
otherwise quiet-appearing eye. (B) After sodium fluorescein application, there was a tiny 
conjunctival defect appreciable in the area of hemorrhage.

An intraocular metallic shard was seen on 
binocular indirect ophthalmoscopy OD.
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a number of different factors, includ-
ing the initial visual acuity, presence 
of afferent pupillary defect, presence 
of intraocular hemorrhage, existence 
of retinal detachment, development 
of endophthalmitis and location and 
size of both the IOFB and entrance 
wound.3

Discussion
When assessing a patient for any poten-
tial globe injury, obtaining a detailed 
history of the injury is critical. Doctors 
should inquire about the setting where 
the injury occurred (e.g., home, work), 
what the patient was doing when the 
accident occurred and whether or not 
the patient was wearing any protec-
tive eyewear. It is also helpful to ask 
whether the patient attempted any 
interventions themselves and when 
they last ate or drank something.

Standard measures are taken for 
patients with ophthalmic trauma, 
including visual acuity, extraocular 
motilities, pupillary testing and IOP. In 
some cases—for example, an obviously 
open-globe or injury involving extra-
ocular muscles—it may be prudent to 
avoid checking IOP or assessing ocular 
motility. Attention should be focused 
on the adnexa, assessing for any signs 
of lid laceration or orbital trauma. 
Then, evaluation of the anterior and 
posterior segment is completed to the 
fullest extent possible. In some cases, a 
view of the posterior segment may be 
precluded by hemorrhage or cataract 
formation, so careful ultrasonography 
should be considered.

At times, especially when clinical 
exam alone cannot identify or exclude 
suspected IOFB, additional imaging 
may be useful. Typically, this would 
include plain film X-ray, computed to-
mography (CT) or magnetic resonance 
imaging (MRI). Of these, the CT orbit 
without contrast is the most commonly 
used and recommended study.3 This 
is likely for a couple of reasons. First, 
plain film X-ray (radiography) may not 
capture or identify IOFBs that are very 
small or not considered radio-opaque.5 
Next, MRIs are contraindicated in any 
patient who is suspected to have trau-

ma with metallic material, as the metal 
can become superheated and be mobi-
lized by the magnetic field. This could 
lead to significant intraocular or intraor-
bital damage. Interestingly, in one rab-
bit model, researchers found that the 
size threshold required to demonstrate 
movement of a ferromagnetic IOFB 
when exposed to the MRI’s magnetic 
field is about 3x1x1mm.6 This and 
another case report series suggest that 
tiny metallic foreign bodies (<0.5mm) 
may not actually be mobilized during 
an MRI scan; however, this type of 
imaging is still not recommended due 
to the potential risks.7 Lastly, MRI is 
generally more time-consuming and 
expensive to obtain when compared 
with a CT scan.

Unfortunately, CT imaging has its 
limitations as well, as not all IOFB ma-
terials can be captured easily. Standard 
CT scan cuts of 3mm are generally 
too spaced out to capture small foreign 
bodies, so 1mm cuts should be speci-
fied. Additionally, common materials 
that are not easily visualized with CT 
scans include wood and some plastics, 
so caution should be exercised when 
ruling out these types of IOFBs.8,9

Outcome
The morning following presentation, 
our patient underwent surgery to 
remove the IOFB. A vitrectomy was 
performed, and the metallic shard was 
gently removed via a 2mm sclerotomy 
site that had been created with a 
blade. In cases such as this, a clean 
and controlled wound made intraop-
eratively by the surgeon is often ideal 

compared with the entry site of the 
IOFB. The eye then underwent an air-
fluid exchange and was filled with 20% 
SF6 gas. Attention was focused on the 
initial wound to ensure it was still well-
sealed. Finally, the sclerotomy sites and 
conjunctival tissues were closed. At the 
conclusion of the case, intravitreal van-
comycin, ceftazidime and voriconazole 
were administered.

The patient presented for a one-day 
postoperative visit, at which point his 
vision was hand motion in the surgical 
eye, and the pressure was 18mm Hg. 
The retina was attached, and the pa-
tient was given strict return precautions 
with restrictions including wearing a 
protective hard shield over the surgical 
eye at all times, avoiding heavy lifting 
or bending and keeping water out of 
the eye.

By his three-week postoperative 
follow-up, the patient’s vision had 
improved to 20/200 with a residual 
gas bubble, and IOP remained stable. 
OCT of the retina was completed and 
confirmed normal macular anatomy, 
suggesting a good visual prognosis. At 
this time, the patient, who lived in a 
different state, was anxious to return 
home and was advised to do so by 
driving (rather than flying) due to the 
retained intraocular gas bubble. He was 
given recommendations to continue 
follow-up care locally. ■
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CT of the orbits with 1mm cuts was 
performed to rule out foreign material that 
missed on exam. A small, hyperdense body 
can be seen within the right globe.
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By Nate Lighthizer, OD

ADvanced Procedures

A
s optometry continues to lobby 
for expanded scope of practice, 
a lot of attention is focused 
on the use of lasers. An area 

equally important for most optome-
trists to incorporate into their practice 
is the injection of corticosteroids into 
chalazia. The procedure is straight-
forward and provides a non-surgical 
option to management. Surgical inci-
sion and curettage of a chalazion has 
a high success rate (upwards of 92% 
after a single procedure) but is also 
an invasive technique requiring the 
injection of an anesthetic, clamping 
of the lesion, incision and subsequent 
curettage.1 

An alternative that is very attrac-
tive to many patients is an injection 
of triamcinolone acetonide into the 

lesion. Several studies have demon-
strated the success of intralesional 
steroid injections for chalazia with 
a success rate in some studies over 
90%, depending on the concentration 
of the steroid injected and number of 
injections.2 

Background and Mechanism
The use of depot steroid of triamcino-
lone acetonide has been widely used 
in many ophthalmic diseases and 
procedures such as intralesional injec-
tions of granulomas and treatment of 
periocular scars. It has anti-inflam-
matory, anti-VEGF and antifibrotic 
properties.3 Chalazia are composed 
of corticosteroid-sensitive inflamma-
tory cells. These inflammatory cells 
cause exudation, which can compress 
the lymphatic vessels and lead to an 
alteration in lymphatic vessels that re-
sults in granuloma formulation in the 

lids. The presumed action of depot 
corticosteroid is suppressing addition-
al release of inflammatory cells and 
reducing exudation of plasma fluids. 
The inhibition of further production 
of inflammatory cells and reduction of 
plasma fluid exudation can lessen the 
compressive effect and facilitate the 
lymphatic absorption of the chala-
zion’s contents.4

Triamcinolone acetonide is the 
typical corticosteroid used in intra-
lesional injections. A single dose of 
intralesional injection of higher con-
centration of triamcinolone acetonide 
at 40mg/mL is more effective than at 
10mg/mL; however, there is also an 
increased chance of potential compli-
cations.5 There are two main routes of 
injection—transcutaneous or trans-
conjunctival—with or without topical 
or injected anesthesia. 

Transcutaneous injection tends 
to be the most popular as there is 
less pain for the patient and is often 
the easiest and most efficient. The 
transconjunctival route is preferred 
for those patients with whom there 
is a larger concern for skin depig-
mentation at the injection site.1 The 

Dr. Lighthizer is the associate dean, director of continuing education and chief of specialty care clinics at the NSU Oklahoma College of Optometry. He is a founding 
member and immediate past president of the Intrepid Eye Society. Dr. Lighthizer’s full disclosure list can be found in the online version of this article at www.
reviewofoptometry.com. 
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Intralesional injection can help patients who want a less invasive 
option for treating their chalazion.

Lose that Lump

Fig. 1. Chalazion of the left upper lid that has been present for one 
month.

by Blair Lonsberry, OD, MS, MEd
Forest Grove, OR

Fig. 2. Injection of triamcinolone acetonide into and around the 
chalazion showing proper angle of the needle.
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most common adverse reaction to 
this treatment is skin depigmenta-
tion (particularly in darkly pigmented 
patients), but using a transconjuncti-
val approach to injection reduces this 
risk. Triamcinolone acetonide is com-
monly used for many skin lesions, 
and skin hypopigmentation has been 
reported in 1.3% to 6% of cases.6 

The advantages of intralesional 
injection of this steroid are many: it is a 
simple outpatient procedure typically 
with little to no bleeding, anesthesia 
injection is not required, multiple 
chalazia can be treated at a time, there 
is no post-procedure scarring and it is 
useful in children and anxious patients. 
Potential complications that have been 
reported after injection of a chalazion 
include hypopigmentation or depig-
mentation of lid skin, yellow or white 
deposits in the lid skin, subconjunctival 
eyelid fat atrophy, steroid-induced 
glaucoma, subcapsular cataract and sec-
ond injection. Reported complications 
from the injection process include pos-
sible corneal perforation with traumatic 
cataract by injection needle, as well as 
microembolism of retinal and choroidal 
vasculature that can lead to infarction.5

Procedural Technique
The equipment needed typically 
includes:

• Topical anesthetic drops (i.e., 
proparacaine).

• Alcohol pads for cleaning the top 
of the medication bottle and for the 
patient’s lid.

• A 1cc or 3cc syringe.
• An 18-gauge needle for medica-

tion draw up.
• A 25- to 27-gauge needle for the 

injection.
• 10mg/mL or 40mg/mL triamcino-

lone acetonide (the two of us exclu-
sively use 40mg/mL). 

• Gauze for any potential bleed-
ing and putting pressure on lid after 
injection. 

• A sharps container.
• A betadine swabstick for addition-

al disinfection of the lid (optional).
• A Jaeger plate for protection of the 

globe during the injection (optional). 
Prior to the procedure, educate the 

patient about the options available to 
them, which include leaving the le-
sion alone (as this is a cosmetic reason 
for treatment), intense pulsed light 
therapy, intralesional injection or inci-
sion and curettage. Make them aware 
about possible complications. 

Skin depigmentation is likely the 
most concerning side effect of the 
injection. I have not seen any depig-
mentation in Asian or Latinx pa-
tients. A patient of African American 
descent, darkly pigmented skin or 
one that is concerned about skin de-
pigmentation is often recommended 
a transconjunctival injection or other 
potential treatment options. Have the 
patient fill out and sign a patient con-
sent form that describes the proce-
dure in layman’s terms and potential 
side effects and have both the patient 
and the practitioner sign it. 

Figure 1 depicts a patient with a 
chalazion of the left upper lid that 
has been there for approximately one 
month. The patient agreed to pro-
ceed with a 0.3cc triamcinolone ace-
tonide 40mg/mL injection. A drop of 
anesthetic was instilled into each eye, 
and the left upper lid was cleaned 
with an alcohol wipe. The patient was 
reclined in the exam chair so that we 
could approach them from behind to 
perform the injection. Most injec-
tions are done at an angle, but the 
approach with a chalazion injection 
is completely parallel to skin (Figure 
2). If the lesion is approached at an 
angle, it is more likely for the needle 
to go through the lid and possibly hit 
the globe. There is the option to use 
a Jaeger plate, which is applied under 
the lid to protect the globe; however, 
the plate stretches the skin and can 
make localization of the chalazion 
more challenging. 

At first impression, you think you 
would want to inject directly into the 
chalazion; however, it is difficult to 
inject into a solid lesion. It is better 
to start your injection into the skin 
in front of the lesion and then push 
the needle forward until it pierces 
the lesion. As you begin to inject 
the steroid, you will notice that it 
is challenging to push it out of the 
needle; that is because you are in a 
solid lesion. Don’t push harder and 
end up moving the needle forward 
through the lesion. As you continue 
to try and push steroid out of the 

ADVANCED PROCEDURES | Lose that Lump

Fig. 3. Patient has received an injection of triamcinolone 40mg/mL 
from both the temporal and nasal aspect of the chalazion.

Fig. 4. Skin deposits of steroid after the injection. Let the patient 
know this will happen and is not skin depigmentation. 



needle, you are going to slowly pull 
out of the lesion, and you will see 
the skin puff up, indicating that you 
are injecting steroid into the skin 
that surrounds the lesion. If the 
lesion is larger, you can inject the 
other side of the lesion in the same 
way by approaching it completely 
parallel to the skin and piercing the 
skin outside of the lesion first. Figure 
3 shows the lid after the injection of 
steroid from both the temporal and 
nasal side. 

Post-Procedure and Follow-Up
Tell the patient to leave the lesion 
alone for several days, i.e., to not push 
or massage the area. It is important 
to try and not force the steroid away 
from the lesion. The steroid is in 
suspension, and the liquid aspect 
of the steroid gets absorbed rapidly, 
leaving behind a depot or deposit of 
steroid. Figure 4 depicts the deposits 
of steroid in the injection site. These 
deposits are not skin depigmentation 
and may last from four to six weeks 
after the injection. After three to 
four days, the patient can begin their 
warm compresses and gentle lid mas-
sage again. 

Follow-up with the patient typically 
in two weeks to see how they are pro-
gressing. If at two weeks, the lesion 
looks reduced and there are still ste-
roid deposits in the skin, the patient is 
told to continue the warm compresses 
and lid massage and to return if the le-
sion doesn’t completely resolve. Figure 
5 shows the patient four weeks after 
their steroid injection with complete 
resolution of the chalazion.

 Conversely, if at the initial two- to 
three-week follow-up the lesion does 
not look like it has reduced and there 
are no steroid deposits, give the pa-
tient the option of another injection. 
Alternatively, they can continue to do 
the warm compresses and massage 
and return in another two weeks for 
an injection if there is no further reso-
lution. Keep educating patients on 
how to prevent further development 
of chalazia with good lid hygiene 
practices. 

Be sure to document all aspects 
of the procedure and patient educa-
tion in both the assessment and plan 
area, as well as in the narrative of the 
procedure order (CPT 11900: injection, 
intralesional; up to and including seven 
lesions). You will also need to docu-
ment the amount and concentration of 
triamcinolone injected, the lot number 
and the expiration date. 

Incorporating steroid injections into 
your practice is a relatively straightfor-
ward process with limited specialized 
equipment and will provide a much-
needed treatment option for your 
patients. The first injection is the scari-
est! However, after that one you will 
feel comfortable that this is a procedure 
that optometrists can readily offer our 
patients. ■

1. Aycinena AR, Achiron A, Paul M, Burgansky-Eliash Z. Inci-
sion and curettage vs. steroid injection for the treatment of 
chalazia: a meta-analysis. Ophthalmic Plast Reconstr Surg. 
2016;32(3):220-4.
2. Mohan K, Dhir SP, Munjal VP, Jain IS. The use of intralesional 
steroids in the treatment of chalazion. Ann Ophthalmol. 
1986;18(4):158-60.
3. Bartlett JD, Jaanus SD. Clinical Ocular Pharmacology. 5th ed. 
Butterworth-Heinemann/Elsevier; 2008.
4. Aglianó M, Lorenzoni P, Volpi N, et al. Lymphatic vessels in 
human eyelids: an immunohistological study in dermatochala-
sis and chalazion. Lymphology. 2008;41(1):29-39. 
5. Lee JW, Yau GS, Wong MY, Yuen CY. A comparison of 
intralesional triamcinolone acetonide injection for primary 
chalazion in children and adults. ScientificWorldJournal. 
2014;2014:413729. 
6. Martins N, Polido-Pereira J, Caneira M, Fonseca JE. Treat-
ment of persistent cutaneous atrophy after corticosteroid injec-
tion with fat graft. Reumatol Clin (Engl Ed). 2019;15(6):e122-4. 

Fig. 5. Resolution of the chalazion four to 
five weeks post-injection.
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reTINA QUIZ

By Rami Aboumourad, OD, and joshua black, od
miami

A 
78-year-old Caucasian male 
was referred to our institute for 
evaluation. Past medical history 
was extensive, with a family his-

tory of cancer, which notably included 
the patient’s lung cancer diagnosis; 
he underwent resection one year 
prior with subsequent chemotherapy 
infusions every 21 days. Past ocular 
history included cataract surgery in 
both eyes over a decade ago. He was 
a cigarette smoker for many years and 
denied any history of illicit drug use.

Best-corrected visual acuity was 
20/25 OD and OS. Confrontation 
visual fields were full to finger count-
ing, extraocular motilities were full 
and pupils were equal in size without 
an afferent pupillary defect OU. IOP 
was 14mm Hg OD and 13mm Hg 
OS. Anterior segment exam revealed 
multiple pigmented iris lesions OU 
and posterior chamber intraocular 
lenses with clear posterior capsules 
OU. Fundus imaging is shown below.

Take the Retina Quiz
1. Upon review of the images, all of the 
below are true except:
a. There are bilateral multifocal me-

lanocytic lesions.
b. FAF displays diffusely stippled 

hypo- and hyperautofluorescence 
throughout the posterior pole OU.

c. OCT of the right eye demonstrates 
a thickened and homogeneously 
hyperreflective choroidal lesion in 
the nasal macula.

d. All of the above are true.

2. What is the most likely diagnosis?
a.  Bilateral diffuse uveal melanocytic 

proliferation.
b.  Choroidal metastases.
c.  Uveal melanoma.
d.  Uveal effusion syndrome.

3. Which of the following is NOT associ-
ated with vision loss in this condition?
a.  Rapid development of cataracts.
b.  Exudative retinal detachment.
c.  Infiltrative optic neuropathy.
d.  All of the above are associated with 

vision loss.

4. What is the most appropriate manage-
ment for this patient?
a. Close observation.
b. High-dose oral corticosteroids.
c. Intravitreal injection of an anti-

VEGF agent.
d. Rapid initiation of plasmapheresis. 

5. Which of the following is true?
a.  Breast cancer is the most common 

malignancy associated with this 
condition.

b.  Diplopia is a common associated 
finding due to extraocular muscle 
infiltration.

c.  The overall prognosis is poor and 
average survival is 19 months from 
the time of visual symptom onset.

d.  All of the above.

For answers to the quiz, see page 90.

Diagnosis
Fundus exam revealed diffuse multi-
focal reddish-orange patches creating 
a mottled reticular appearance of the 
posterior fundus with multiple scat-
tered uveal melanocytic lesions OU. 
OCT showed irregular retinal pig-
ment epithelial aggregations without 
subretinal fluid, as well as thickening 
and hyperreflectivity of the choroid 
corresponding with the melanocytic 
lesions. FAF revealed a characteristic 

Dr. Dunbar is the director of optometric services and optometry residency supervisor at the Bascom Palmer Eye Institute at the University of Miami. He is a founding 
member of the Optometric Glaucoma Society and the Optometric Retina Society. Dr. Dunbar is a consultant for Carl Zeiss Meditec, Allergan, Regeneron and Genentech.
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What do these distinctive lesions represent?
Spot the Problem

Fig. 1. Optos ultrawide fundus photograph of the right eye. Fig. 2. Optos ultrawide fundus photograph of the left eye.
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“leopard spot” pattern consisting of 
diffuse areas of stippled hypo- and 
hyperautofluorescence. Angiography 
and echography were also obtained 
but not included due to space con-
straints. Fluorescein angiography dis-
played a distinct appearance of patchy 
early hypo- and hyperfluorescence 
corresponding to the findings on FAF, 
and indocyanine green angiography 
confirmed that the foci of melanocytic 
lesions were choroidal with discrete 
areas of hypocyanescence. This 
constellation of findings is consistent 
with the presentation of bilateral dif-
fuse uveal melanocytic proliferation 
(BDUMP).

Discussion
BDUMP is a rare paraneoplastic 
syndrome in which melanocytic 
tumors arise in the uveal tract in 
patients with systemic carcinomas.1,2  
The clinical presentation was first 
described in 1966 in a patient with 
bilateral acquired uveal melanocytic 
lesions in the setting of pancreatic 
carcinoma.3 There have been less 
than 100 cases reported in literature, 
and, on average, about four docu-
mented cases annually as of 2017.4-6 
Histopathology and cytology have 
confirmed the benignity of these 
lesions.5-7 Ophthalmic manifestations 
may precede or follow the diagnosis 
of systemic carcinoma.7

While the exact pathophysiology 
of BDUMP is poorly understood 
due to its rarity, it is proposed that 

a serum borne tumor-produced fac-
tor—cultured melanocyte elongation 
and proliferation (CMEP)—leads to 
melanocyte proliferation and, thus, 
acquired melanocytic lesions of the 
uveal tract.5,8 It is unclear if both the 
systemic carcinoma of uveal prolif-
erations are secondary to a common 
stimulus, if the CMEP is released by 
the systemic carcinoma or is there is 
another process involved.5-7 While 
BDUMP can be seen in association 
with any systemic malignancy, lung 
cancers are the most common in men, 
and reproductive tract cancers are the 
most common in women.9

These melanocytic lesions may 
infiltrate the iris, ciliary body and 
choroid, resulting in a breach in the 
blood-aqueous barrier and/or blood-
retinal barrier via either direct or 
indirect mechanisms.7 Additionally, 
infiltration of the anterior uveal tract 
may induce metabolic dysfunction 
and secondary rapid cataract forma-
tion.5-7 In 1990, five cardinal ocular 
signs were proposed:1

(1) Multiple round or oval subtle 
red patches at the level of the RPE in 
the posterior fundus.

(2) Multifocal areas of early hy-
perfluorescence corresponding with 
these patches.

(3) Development of multiple, 
slightly elevated, pigmented and non-
pigmented uveal melanocytic tumors, 
as well as evidence of diffuse thicken-
ing of the uveal tract.

(4) Exudative retinal detachment.
(5) Rapid progression of cataracts.
Vision loss primarily occurs by rapid 

cataract progression or loss of retinal 
function. Loss of retinal function may 
take place by either chronic exudative 
retinal detachment and its sequelae 
or by presumed toxic or immune-me-
diated destruction to the retina and 
retinal pigment epithelium (RPE).5,7 
Histopathology has revealed that 
the characteristic fundus appearance 
of reddish-orange patches is related 
to RPE depigmentation overlying 
diffuse uveal infiltration of hypopig-
mented melanocytic proliferations.6,7 

RETINA QUIZ | Spot the Problem

Fig. 3. Optos FAF of the right eye. Fig. 4. Optos FAF of the left eye.

Fig. 5. Heidelberg macular OCT of the right eye.
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This results in the reticular pattern 
that we refer to as leopard spots.6,7

Observation
In the absence of exudative retinal 
detachment, these patients are close-
ly observed, with an emphasis often 
placed on addressing the primary ma-
lignancy.5,7-9 The serum-borne nature 
of CMEP factor suggests there may 
be a role for plasmapheresis, which 
has been shown effective in some 
cases.5,7-10 Furthermore, local/system-
ic corticosteroids and various forms 
of radiation/brachytherapy have been 
attempted without success.5,7-9 

While data is scarce due to the rar-
ity of the condition, the prognosis for 
patients with BDUMP is poor, as the 
average time to mortality after onset 
of visual symptoms is 19 months. 
Survival beyond seven years is rare; 
nearly all patients ultimately died 
from dissemination of the primary 
malignancy.1,5

This patient’s presentation of 
numerous bilateral melanocytic 
lesions of the anterior and poste-
rior uveal tracts suggested that they 
were acquired. Furthermore, he had 
never been told of any “freckles” or 
pigmented lesions in the past. He 
was managed with close observation 
given the absence of exudative retinal 
detachment in both eyes. Concern 
for rapid cataract progression was not 
applicable given his pseudophakic 
status.

In summary, the discovery of 
bilateral acquired uveal melanocytic 
lesions should prompt investigation 
for a systemic malignant neoplasm if 
not already known to the patient. ■
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M
inimally invasive glau-
coma surgeries (MIGS) 
have been revolution-
ary in the treatment of 

glaucoma. Although drops have 
traditionally been the mainstay 
of care, many eyecare providers 
are seeking other procedural 
and surgical options to lower 
and control intraocular pres-
sure (IOP). Essentially, these 
alternate treatment options are 
termed “interventional glauco-
ma,” which is a mindset on how 
we can proactively approach 
glaucoma treatment while mini-
mizing compliance issues and side 
effects and improve patients’ quality 
of life. From selective laser trabeculo-
plasty to intracameral injections and 
MIGS, these treatments all play a 
larger role in glaucoma management.

One of these treatments is stenting 
the canal, which improves aque-
ous outflow through the trabecular 
outflow pathway and has proven to be 
safe and effective. We will discuss two 
of the latest stent additions to keep 
on your radar—iStent Infinite (Glau-
kos) and iDose TR (Glaukos). 

iStent Infinite
Granted clearance by the FDA last 
year, this device is the first standalone 
implantable device for patients with 
primary open-angle glaucoma where 
previous medical and surgical treat-
ments have failed. These patients are 

those who have had previous glauco-
ma filtering surgeries or cilioablative 
procedures without success.

So, what’s the difference with 
iStent Infinite? Instead of using 
two heparin-coated titanium stents, 
like the iStent inject W (Glaukos), 
iStent Infinite includes three stents 
preloaded into an auto-injector 
system. Stents are inserted along 
approximately six clock hours around 
Schlemm’s canal and are designed 
to lower IOP by restoring the natu-
ral physiological outflow of aqueous 
humor.

In a recent study, 76.1% of patients 
met the responder endpoint of >20% 
mean diurnal IOP reduction at 12 
months. For patients on the same or 
fewer medication(s) as baseline, 53% 
achieved ≥30% mean diurnal IOP 
reduction without surgical interven-
tions/other events. There were no 
explants, infections or device-related 
interventions or hypotony.1

iDose TR
This stent has been in development 
for many years and its New Drug 
Application (NDA) was recently sub-
mitted to the FDA. The iDoseTR, 
also from Glaukos, is an intraocular 
implant designed to continuously 
deliver travoprost from within the an-
terior chamber for extended periods 
of time. The device is designed such 
that it can be removed and replaced 
with a new iDose TR, potentially 
offering a long-term dropless alter-
native to a regimen of daily topical 
therapy.2

The NDA submission includes 
data from two Phase III pivotal trials, 
which both successfully achieved 
the prespecified primary efficacy 
endpoints through three months and 
demonstrated tolerability and safety 
through 12 months. The application 
also includes data from the iDose 
TR exchange trial, which included a 
second administration of the implant 
and removal of the original iDose 
TR, with the second administration 
demonstrating a favorable safety 
profile over 12 months.2

We have all seen patients who 
continuously progress no matter our 
pharmaceutical or surgical treatments 
and there is a need for effective 
MIGS procedures, such as stents. 
These new stents are a bridge be-
tween first-line therapies, potentially 
a pivotal moment in glaucoma care. 
Postoperative care is expected to be 
similar to current MIGS procedures; 
it is important to discuss this with 
your comanaging surgeon. ■

1. Sarkisian SR Jr, Grover DS, Gallardo MJ, et al. iStent 
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J Glaucoma. 2023;32(1):9-18.
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iDose TR. www.investors.glaukos.com/investors/news/
news-details/2023/Glaukos-Submits-New-Drug-Application-
to-U.S.-FDA-for-iDose-TR/default.aspx. February 27, 2023. 
Accessed March 20, 2023.

Two new implants are bound to make a significant impact for 
your glaucoma patients.

More MIGS on the Way
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Surgical Minute

For a video of the procedure, read this article 
online at www.reviewofoptometry.com.

iStent Infinite and iDose TR have proven to be safe 
and effective MIGS procedures to lower IOP and 
improve aqueous outflow.
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A 47-year-old female presented 
to the office emergently with 
a chief complaint of right-side 
facial pain of two weeks’ dura-

tion. She explained she was diagnosed 
with a sinus infection by her medical 
doctor and started on an oral antibi-
otic but was not improving. She had 

no previous medical or ocular history. 
She was taking only the oral antibiotic 
prescribed by the doctor and denied 
allergies of any kind.

Clinical Findings
Her best-corrected entering visual 
acuities were 20/20 OD and 20/20 

OS at distance and near. Her extra-
ocular motilities were normal and her 
confrontation fields were full OU. 
The pertinent external and pupillary 
observations are demonstrated in the 
photographs below. 

There was no afferent defect pres-
ent. Her biomicroscopic examination 
was normal and Goldmann applana-
tion tonometry was measured at 17mm 
Hg in both eyes. Dilated fundus 
examination revealed no significant 
posterior pole or peripheral retina 
findings: the nerves were distinct with  
cup-to-disc ratios of 0.3/0.35 OD and 
OS. 

For More Information
Additional studies included measuring 
the pupils in both bright and dim illu-
mination to confirm a pathologic aniso-
coria. Inspecting old photographs was 
completed to ensure that the ptotic 
eyelid position on the suspected side 
was new. A diluted topical adrenergic 
drop instillation test was completed to 
provoke suspected denervation hyper-
sensitivity on the suspected side and 
observe its effect on the ptotic eyelid.   

Your Diagnosis
What would be your diagnosis in this 
case? What is the likely prognosis? 
Which interventions, if any, would 
you recommend? To find out, please 
read the online version of this article at 
www.reviewofoptometry.com. g

Dr. Gurwood thanks Nick Karbach, 
OD, for his contributions to this case.  

Is this patient’s ocular asymmetry a cause for concern? 
If so, what is the appropriate course of action? 

Seeing Both Sides of It

By Andrew S. Gurwood, OD

diagnostic quiz

Next Month in the Mag
In June, we present our annual retina issue. Topics include:
• Dig into Dry AMD: Tools, Tips and Treatments You Should Know
• Follow This Retinal Referral Timeline

• Should You Worry When You See Choroidal Folds?
• Vitreous Disorders: Benign or Bothersome?
• What Dietary Changes Can—and Can’t—Do for Retinal Disorders
• Low Vision: What to Do When Impairment Affects Quality of Life 

Dr. Gurwood is a professor of clinical sciences at The Eye Institute of the Pennsylvania College of Optometry at Salus University. He is a co-chief of Primary Care 
Suite 3. He is attending medical staff in the department of ophthalmology at Albert Einstein Medical Center, Philadelphia. He has no financial interests to disclose.

About 
Dr. Gurwood

Retina Quiz Answers (from page 82)—Q1: d, Q2: a, Q3: c, Q4: a, Q5: c 

How might this presentation connect with the symptom of facial pain on the right side?
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