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Indication
LOTEMAX® SM (loteprednol etabonate ophthalmic gel) 0.38% is a corticosteroid 
indicated for the treatment of post-operative infl ammation and pain following 
ocular surgery.

Important Safety Information
•  LOTEMAX® SM, as with other ophthalmic corticosteroids, is contraindicated in 

most viral diseases of the cornea and conjunctiva including epithelial herpes 
simplex keratitis (dendritic keratitis), vaccinia, and varicella, and also in 
mycobacterial infection of the eye and fungal diseases of  ocular structures.

•  Prolonged use of corticosteroids may result in glaucoma with damage 
to the optic nerve, defects in visual acuity and fi elds of vision. If LOTEMAX® SM 
is used for 10 days or longer, IOP should be monitored.

• Use of corticosteroids may result in posterior subcapsular cataract formation.

Important Safety Information (cont.)
•  The use of steroids after cataract surgery may delay healing and increase 

the incidence of bleb formation. In those with diseases causing thinning of 
the cornea or sclera, perforations have been known to occur with the use of 
topical steroids. The initial prescription and renewal of the medication order 
should be made by a physician only after examination of the patient with the 
aid of magnifi cation such as slit lamp biomicroscopy and, where appropriate, 
fl uorescein staining.

•  Prolonged use of corticosteroids may suppress the host response and thus 
increase the hazard of secondary ocular infections. In acute purulent conditions, 
steroids may mask infection or enhance existing infections.

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

•  Fungal infections of the cornea are particularly prone to develop 
coincidentally with long-term local steroid application. Fungus invasion must 
be considered in any persistent corneal ulceration where a steroid has been 
used or is in use. Fungal cultures should be taken when appropriate.

•   Contact lenses should not be worn when the eyes are infl amed.
•  There were no treatment-emergent adverse drug reactions that occurred in 

more than 1% of subjects in the three times daily group compared to vehicle. 

You are encouraged to report negative side eff ects of prescription drugs 
to the FDA. Visit www.fda.gov/medwatch or call 1-800-FDA-1088. 
Please see brief summary of Prescribing Information on adjacent page.

References: 1. LOTEMAX SM [prescribing information]. Bridgewater, NJ: Bausch & Lomb, Incorporated. 
2. Cavet ME, Glogowski S, DiSalvo C, Richardson ME. Ocular pharmacokinetics of submicron loteprednol 
etabonate ophthalmic gel, 0.38% following topical administration in rabbits. Poster presented at 2015 ARVO 
Annual Meeting; May 4, 2015; Denver, Colorado. 3. Data on fi le. Bausch & Lomb, Inc.
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SUBMICRON STRONG
Engineered with SM Technology™ for effi cient 

penetration at a low BAK level (0.003%)1,2

* Compared to LOTEMAX® GEL (loteprednol etabonate ophthalmic gel) 0.5%. 
Clinical signifi cance of these preclinical data has not been established.

~2× GREATER PENETRATION
to the aqueous humor2*

•  30% of LOTEMAX® SM patients had complete ACC resolution 
vs vehicle (15%) at Day 8 (N=371, P<0.0001)1,3†

•  74% of LOTEMAX® SM patients were completely pain-free 
vs vehicle (49%) at Day 8 (N=371, P<0.0001)1,3‡

† Pooled analysis of Phase 3 clinical studies. Study 1: 29% LOTEMAX® SM (N=171) vs 
9% vehicle (N=172). Study 2: 31% LOTEMAX® SM (N=200) vs 20% vehicle (N=199); 
P<0.05 for all.

‡ Pooled analysis of Phase 3 clinical studies. Study 1: 73% LOTEMAX® SM (N=171) 
vs 48% vehicle (N=172). Study 2: 76% LOTEMAX® SM (N=200) vs 50% vehicle 
(N=199); P<0.05 for all.

PROVEN STRENGTH
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BRIEF SUMMARY OF PRESCRIBING INFORMATION 

This Brief Summary does not include all the information needed to use 
LOTEMAX® SM safely and effectively. See full prescribing information 
for LOTEMAX® SM. 

LOTEMAX® SM (loteprednol etabonate ophthalmic gel) 0.38% 
For topical ophthalmic use  
Initial U.S. Approval: 1998 

INDICATIONS AND USAGE 
LOTEMAX® SM is a corticosteroid indicated for the treatment of post-
operative inflammation and pain following ocular surgery. 

DOSAGE AND ADMINISTRATION 
Invert closed bottle and shake once to fill tip before instilling drops. Apply one 
drop of LOTEMAX® SM into the conjunctival sac of the affected eye three 
times daily beginning the day after surgery and continuing throughout the first 
2 weeks of the post-operative period. 

CONTRAINDICATIONS 
LOTEMAX® SM, as with other ophthalmic corticosteroids, is contraindicated 
in most viral diseases of the cornea and conjunctiva including epithelial 
herpes simplex keratitis (dendritic keratitis), vaccinia, and varicella, in 
mycobacterial infection of the eye and fungal diseases of ocular structures.  

WARNINGS AND PRECAUTIONS 
Intraocular Pressure (IOP) Increase: Prolonged use of corticosteroids may 
result in glaucoma with damage to the optic nerve, defects in visual acuity 
and fields of vision. Steroids should be used with caution in the presence of 
glaucoma. If this product is used for 10 days or longer, intraocular pressure 
should be monitored.  
Cataracts: Use of corticosteroids may result in posterior subcapsular 
cataract formation.  
Delayed Healing: The use of steroids after cataract surgery may delay 
healing and increase the incidence of bleb formation. In those diseases 
causing thinning of the cornea or sclera, perforations have been known to 
occur with the use of topical steroids. The initial prescription and renewal of 
the medication order should be made by a physician only after examination 
of the patient with the aid of magnification such as slit lamp biomicroscopy 
and, where appropriate, fluorescein staining.  
Bacterial Infections: Prolonged use of corticosteroids may suppress the 
host response and thus increase the hazard of secondary ocular infections. 
In acute purulent conditions of the eye, steroids may mask infection or 
enhance existing infection.  
Viral infections: Employment of a corticosteroid medication in the treatment 
of patients with a history of herpes simplex requires great caution. Use of 
ocular steroids may prolong the course and may exacerbate the severity of 
many viral infections of the eye (including herpes simplex).  
Fungal Infections: Fungal infections of the cornea are particularly prone to 
develop coincidentally with long-term local steroid application. Fungus 
invasion must be considered in any persistent corneal ulceration where a 
steroid has been used or is in use. Fungal cultures should be taken when 
appropriate.  
Contact Lens Wear: Contact lenses should not be worn when the eyes are 
inflamed. 

ADVERSE REACTIONS 
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice. Adverse reactions associated with 
ophthalmic steroids include elevated intraocular pressure, which may be 
associated with infrequent optic nerve damage, visual acuity and field 
defects, posterior subcapsular cataract formation, delayed wound healing 
and secondary ocular infection from pathogens including herpes simplex, and 
perforation of the globe where there is thinning of the cornea or sclera. There 
were no treatment-emergent adverse drug reactions that occurred in more 
than 1% of subjects in the three times daily group compared to vehicle. 
USE IN SPECIAL POPULATIONS 
Pregnancy: Risk Summary: There are no adequate and well controlled 
studies with loteprednol etabonate in pregnant women. Loteprednol 
etabonate produced teratogenicity at clinically relevant doses in the rabbit 
and rat when administered orally during pregnancy. Loteprednol etabonate 

produced malformations when administered orally to pregnant rabbits at 
doses 4.2 times the recommended human ophthalmic dose (RHOD) and to 
pregnant rats at doses 106 times the RHOD. In pregnant rats receiving oral 
doses of loteprednol etabonate during the period equivalent to the last 
trimester of pregnancy through lactation in humans, survival of offspring was 
reduced at doses 10.6 times the RHOD. Maternal toxicity was observed in 
rats at doses 1066 times the RHOD, and a maternal no observed adverse 
effect level (NOAEL) was established at 106 times the RHOD. The 
background risk of major birth defects and miscarriage for the indicated 
population is unknown. However, the background risk in the U.S. general 
population of major birth defects is 2 to 4%, and of miscarriage is 15 to 20%, 
of clinically recognized pregnancies. Data: Animal Data. Embryofetal studies 
were conducted in pregnant rabbits administered loteprednol etabonate by 
oral gavage on gestation days 6 to 18, to target the period of organogenesis. 
Loteprednol etabonate produced fetal malformations at 0.1 mg/kg (4.2 times 
the recommended human ophthalmic dose (RHOD) based on body surface 
area, assuming 100% absorption). Spina bifida (including meningocele) was 
observed at 0.1 mg/kg, and exencephaly and craniofacial malformations were 
observed at 0.4 mg/kg (17 times the RHOD). At 3 mg/kg (128 times the 
RHOD), loteprednol etabonate was associated with increased incidences of 
abnormal left common carotid artery, limb flexures, umbilical hernia, scoliosis, 
and delayed ossification. Abortion and embryofetal lethality (resorption) 
occurred at 6 mg/kg (256 times the RHOD). A NOAEL for developmental 
toxicity was not established in this study. The NOAEL for maternal toxicity in 
rabbits was 3 mg/kg/day. Embryofetal studies were conducted in pregnant 
rats administered loteprednol etabonate by oral gavage on gestation days 6 
to 15, to target the period of organogenesis. Loteprednol etabonate produced 
fetal malformations, including absent innominate artery at 5 mg/kg (106 times 
the RHOD); and cleft palate, agnathia, cardiovascular defects, umbilical 
hernia, decreased fetal body weight and decreased skeletal ossification at 50 
mg/kg (1066 times the RHOD). Embryofetal lethality (resorption) was 
observed at 100 mg/kg (2133 times the RHOD). The NOAEL for 
developmental toxicity in rats was 0.5 mg/kg (10.6 times the RHOD). 
Loteprednol etabonate was maternally toxic (reduced body weight gain) at 50 
mg/kg/day. The NOAEL for maternal toxicity was 5 mg/kg. A peri-/postnatal 
study was conducted in rats administered loteprednol etabonate by oral 
gavage from gestation day 15 (start of fetal period) to postnatal day 21 (the 
end of lactation period). At 0.5 mg/kg (10.6 times the clinical dose), reduced 
survival was observed in live-
RHOD) 
mg/kg (1066 times the RHOD) produced maternal toxicity (reduced body 
weight gain, death), decreased number of live-born offspring, decreased birth 
weight, and delays in postnatal development. A developmental NOAEL was 
not established in this study. The NOAEL for maternal toxicity was 5 mg/kg. 
Lactation: There are no data on the presence of loteprednol etabonate in 
human milk, the effects on the breastfed infant, or the effects on milk 
production. The developmental and health benefits of breastfeeding should 

® SM and 
any potential adverse effects on the breastfed infant from LOTEMAX® SM. 
Pediatric Use: Safety and effectiveness of LOTEMAX® SM in pediatric 
patients have not been established. 
Geriatric Use: No overall differences in safety and effectiveness have been 
observed between elderly and younger patients. 

NONCLINICAL TOXICOLOGY 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term animal 
studies have not been conducted to evaluate the carcinogenic potential of 
loteprednol etabonate. Loteprednol etabonate was not genotoxic in vitro in 
the Ames test, the mouse lymphoma tk assay, or in the chromosomal 
aberration test in human lymphocytes, or in vivo in the mouse micronucleus 
assay. Treatment of male and female rats with 25 mg/kg/day of loteprednol 
etabonate (533 times the RHOD based on body surface area, assuming 
100% absorption) prior to and during mating caused preimplantation loss and 
decreased the number of live fetuses/live births. The NOAEL for fertility in 
rats was 5 mg/kg/day (106 times the RHOD). 
 
LOTEMAX is a trademark of Bausch & Lomb Incorporated or its affiliates. 
© 2019 Bausch & Lomb Incorporated 
Bausch + Lomb, a division of Valeant Pharmaceuticals North America LLC 
Bridgewater, NJ 08807 USA 
 
LSM.0091.USA.19 
Based on 9669600-9669700 Revised: 02/2019 
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Florida ophthalmologist 
Steven Maskin, MD, has de-
veloped a meibomian gland 

probing technique to assess ob-
structed glands that have been re-
fractory to traditional treatments. 
A new study by Dr. Maskin—who 
has a commercial interest in 
devices used for this procedure—
and his team looks at the probing 
technique’s role in care and ways 
to improve the technology.

The study fi nds that targeting 
fi xed, unyielding resistance and 
restoring intraductal integrity 
prevents progressive gland atrophy 
of nearby tissue. Also, expressible 
glands that are seemingly healthy 
were just as likely to have occult 
obstruction as non-expressible 
glands.

Researchers quantifi ed probe 
fi ndings of nearly 12,000 glands 
of 404 eyelids over a 34-month 
span. Of the glands, 84% showed 
mechanical resistance and 16% 
showed no resistance. Fixed, fi rm, 
focal unyielding resistance oc-
curred in 79.5% of obstructed 
glands and nonfi xed, nonfocal 
easily yielding soft resistance in 
20.4%. 

Researchers found no signifi cant 
difference between mechanical 
resistance and fi xed, unyielding 
resistance for lids between 

0% and greater than 90% 
gland expressibility. Upper lids 
showed a greater incidence of 
both mechanical resistance and 
fi xed, unyielding resistance. Soft 
resistance correlated with reduced 
expressibility, which researchers 
attributed to altered duct or duct 
contents.

These fi ndings led researchers 
to believe that interventions to 
force meibum through fixed 
obstructions using pressure 
and heat could further elevate 
intraductal pressure and 
exacerbate inflammatory 
meibomian gland disease (MGD) 
and dry eye. The fi ndings also 
suggest that early meibomian 
gland probing—before progression 
to whole-gland atrophy—could 
be benefi cial because glands with 
expressible and non-expressible 
obstructive MGD have already 
developed fi xed, unyielding 
resistance. 

The study concludes that 
meibomian gland probing 
could enable more timely use of 
complementary procedures and 
therapies to provide optimal 
treatment of obstructive MGD.

Maskin SL, Alluri S. Expressible meibomian glands 

have occult fixed obstructions: findings from meibo-

mian gland probing to restore intraductal integrity. 

Cornea. April 16, 2019. [Epub ahead of print].

IN THE NEWS

The incidence and prevalence of visual 

problems in acute stroke is alarmingly 
high, affecting more than half of survi-
vors. The prospective study found that 
73% of 1,033 stroke survivor patients 
had visual problems. The incidence 
of new-onset visual sequelae was 48% 
for all stroke admissions and 60% for 
all stroke survivors. The prevalence 
or incidence of visual problems was 
proportional to age at onset of stroke. 

Rowe FJ, Hepworth LR, Howard C, et al. High incidence 
and prevalence of visual problems after acute stroke: an 
epidemiology study with implications for service delivery. 
PLoS One. March 6, 2019. [Epub ahead of print].

Researchers from the University of 
Florida found that patients who had 

taken metformin had decreased 

odds of developing AMD. The drug 
may have a therapeutic role in disease 
development or progression in those 
who are at risk. Metformin use was as-
sociated with an odds ratio of 0.58 and 
a 95% confi dence interval. Further trials 
could prospectively investigate whether 
metformin has a protective effect in 
those at risk for developing AMD.

Brown EE, Ball JD, Chen Z, et al. The common 
antidiabetic drug metformin reduces odds of developing 
age-related macular degeneration. Invest Ophthalmol Vis 
Sci. 2019;60(5):1470-7.

The type of job you do may refl ect 
your dry eye risk. Using data from a 
Netherlands population study, research-
ers found that employees who work 

inside and log long hours in front 

of a computer should be screened 
for symptomatic dry eye. People who 
worked in the agricultural industry and 
those employed in elementary occupa-
tions, such as cleaners, had the lowest 
risk of dry eye.

Bazeer S, Jansonius N, Snieder H, et al. The relation-
ship between occupation and dry eye. Ocul Surf. April 
2, 2019. [Epub ahead of print].

MG Expressibility, Lack of 
Obstruction Not the Same

NEWS STORIES POST EVERY WEEKDAY MORNING AT www.reviewofoptometry.com/news

Current therapies provide relief but do not address 
the loss of intraductal integrity. 
By Mark De Leon, Associate Editor

V O L .  1 5 6  N O .  5  ■  M A Y  1 5 ,  2 0 1 9
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GIVE YOUR PATIENTS THE BEST OF THEIR VISION

For many years, subjective refraction techniques have hardly changed.

The Vision-R 800 phoropter ushers in a new era of refraction:

• More precise refraction, delivered by measurements up to 0.01 D 

• Easier exam to perform, using unique algorithms to optimize the exam  

• More comfortable experience for the patient due to smooth, continuous power changes
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Lash Manipulation Better for Demodex Bleph

Lash manipulation may be a 
better technique than com-
plete epilation for detecting 

Demodex blepharitis, a team of 
Irish researchers claims.

Investigators enrolled 107 sub-
jects (428 eyelashes) and used a slit 
lamp biomicroscope to compare 
the quantity of Demodex folliculo-
rum found fi rst on a lash through 
manipulation and then on the same 
eyelash after epilation. 

Researchers rotated individual 
eyelashes from each lid with sterile 
forceps in situ and counted the 
number of mites that emerged 
from each follicle. They then 
removed the same eyelash and 
noted the number found. While 
both techniques identifi ed generally 
similar amounts of mites, the study 
found consistently higher quantities 

of Demodex folliculorum through 
the lash manipulation technique. 
The overall mean quantity of 
mites was also greater on eyelash 
manipulation (1.45 mites; range, 
0 to 13) compared with the 
microscopic examination of the 
epilated eyelashes (0.81 mites; 
range, 0 to 16), the study noted.

The researchers also reported 
weak levels of agreement between 
the two methods for addressing the 
severity of infestation.

Eyelash epilation alone often 
results in miscounting because 
many Demodex mites will remain 
within the follicle even after the 
eyelash has been removed, the 
study reported.

Using eyelash manipulation 
without epilation was more 
comfortable for the patient. “This 
method was more accurate than 
epilation and microscopic examina-
tion for measuring quantity and as-
sessing severity of infestation,” the 
researchers wrote in their paper. 

Murphy O, O’Dwyer V, Lloyd-McKernan A. The clinical 

use of eyelash manipulation in the diagnosis of demodex 

folliculorum blepharitis. Eye Contact Lens. April 2, 2019. 

[Epub ahead of print].

Peripheral Nonperfusion ID’s Proliferative DR

A recent study found that pe-
ripheral ischemia is an im-
portant factor for prolifera-

tive changes in diabetic retinopathy 
(DR) and the presence of nonperfu-
sion signifi es the development of 
optic disc neovascularization.

The amount of retinal nonperfu-
sion on fl uorescein angiography 
also helps explain why some 
patients develop neovascularization 
only on the optic disc while others 
develop it elsewhere as the fi rst 
manifestation of proliferative DR.

Researchers evaluated the as-
sociation between retinal nonperfu-
sion and DR severity on baseline 
ultra-widefi eld fl uorescein angio-
grams in 92 patients: 59 in the 
proliferative group and 33 in the 

nonproliferative group. Regarding 
neovascularization location, 40 had 
it elsewhere and 19 had neovascu-
larization of the optic disc with or 
without it elsewhere.

The study identifi ed a retinal 
nonperfusion threshold of 118.3 
disc areas (DA) with a specifi city 
of 84.9% for proliferative DR. The 
median area of retinal nonperfu-
sion was 67.8 DA in the nonprolif-
erative DR eyes and 147.9 DA for 
eyes with proliferative changes. For 
peripheral nonperfusion, nonprolif-
erative eyes measured 64.1 DA and 
proliferative eyes measured 130.6 
DA. Eyes with neovascularization 
of the optic disc had the largest 
total area of retinal nonperfusion, 
with a difference of 65.1 DA com-

pared with eyes with neovascular-
ization only elsewhere.

Researchers suggest 118.3 DA 
as a possible threshold with a good 
specifi city for the identifi cation of 
proliferative changes. They also note 
that eyes with at least 107.3 DA of 
retinal nonperfusion are at risk for 
proliferative disease. The study con-
cludes that identifying a threshold 
for the development of neovascular-
ization is essential in eyes undergo-
ing treatment. Cessation of treat-
ment in eyes with more than 100 
DA of retinal nonperfusion requires 
close observation.

Nicholson L, Ramu J, Chan EW, et al. Retinal nonperfusion 

characteristics on ultra-widefi eld angiography in eyes with 

severe nonproliferative diabetic retinopathy and proliferative 

diabetic retinopathy. JAMA Ophthalmol. April 11, 2019. [Epub 

ahead of print].

A better technique than eyelash removal, study says.

Eyelash epilation alone often results in 
miscounting of Demodex.
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News   Review

Anti-VEGF a Possible Solution for RVO

According to a new study 
from the Wilmer Eye 
Institute at Johns Hopkins 

University, patients with branch 
or central retinal vein occlusion 
(BRVO, CRVO) showed large 
improvements in best-corrected 
visual acuity (BCVA) after initia-
tion of anti-VEGF injections; how-
ever, some visual gains were lost 
in many patients over time due to 
recurrent edema. Like AMD, both 
BRVO and CRVO are chronic 
diseases that require many years 
of injections in most patients.

The study prospectively re-
corded the number of anti-VEGF 
injections and improvements 
from baseline BCVA and central 
subfi eld thickness in 40 eyes of 39 
CRVO patients and 50 eyes of 47 
BRVO patients. Mean follow up 
was 58 and 78 months for BRVO 

and CRVO, respectively. Within 
six months of the last follow up, 
58% of BRVO patients and 75% 
of CRVO patients required anti-
VEGF injections to control edema.

For BRVO patients, their BCVA 
letter score increased by a mean of 
24 from a baseline of 52 (20/100) 
to a peak of 76 (20/32) and sub-
sequently decreased to 63 (20/50) 
at the fi nal visit. CRVO patients 
gained a mean of 26 letters, from 
a baseline of 48 (20/100) to a 
peak of 74 (20/32) and subse-
quently decreased to 56 (20/80) at 
last follow up. 

Recurrent macular edema 
and the related foveal damage 
caused any loss from peak BCVA. 
Researchers noted that loss of 
peak vision occurred in almost all 
patients. While it was greater in 
those with poor visual outcomes, 

it still occurred in patients with 
good ones too.

Researchers suggest suppres-
sion of VEGF as an alternative 
approach to frequent injections 
to try and avoid recurrent edema. 
The vast majority of patients with 
RVO would benefi t from a dura-
ble, sustained delivery treatment. 
Only 14% of BRVO patients 
and 20% of CRVO patients had 
edema resolution without a large 
number of injections. Therefore, 
after proof-of-concept is obtained 
for new treatments that provide 
sustained suppression of VEGF in 
patients with neovascular AMD, 
the researchers fi nd it reasonable 
to test them in patients with RVO 
as well.

Iftikhar M, Mir TA, Hafi x G, et al. Loss of peak vision in 

retinal vein occlusion patients treated for macular edema. 

Am J Ophthalmol. April 4, 2019. [Epub ahead of print]. 

Video Imaging Captures Aqueous Flow

Effects temporary, as recurrent macular edema rids gains in visual acuity.

Aqueous outfl ow is a prime 
target of glaucoma thera-
py. However, visualizing 

this process can be challenging. 
Most in vivo techniques are static, 
invasive or involve some manipu-
lation of physiological parameters. 
An international team of research-
ers from the United Kingdom and 
Australia has developed a non-in-
vasive technology that might help: 
hemoglobin video imaging (HVI).

To test the technology, they 
added HVI to a typical clini-
cal visit for patients at the Ad-
denbrookes Hospital Glaucoma 
clinic. They viewed 30 eyes for a 
prospective, observational study 
to characterize aqueous veins and 

eight eyes slated for selective laser 
trabeculoplasty (SLT) for a pilot 
prospective interventional feasibil-
ity study. The team assessed the 
change in cross sectional area of 
the aqueous column within the 
episcleral veins and compared that 
with both intraocular pressure 
(IOP) reduction and change in 
visual fi eld mean deviation before 
and after intervention.

HVI provided the researchers 
direct visualization of the aqueous 
fl ow. They noted the fl ow is “pul-
satile” and fl uctuates based on 
globe pressure and compression of 
the aqueous vein.

After SLT, HVI revealed an 
increase in the aqueous column, 

which correlates with a decrease 
in IOP and an improvement in the 
visual fi eld mean deviation.

The researchers note the new 
technology could be added to a 
routine examination, allowing 
clinicians to assess and quantify 
aqueous outfl ow in real time. “It 
has the potential to be used to 
help target therapeutic interven-
tions to improve aqueous outfl ow 
and further advance our under-
standing of aqueous outfl ow 
dysregulation in the pathogenesis 
of glaucoma,” they concluded. ■

Khatib TZ, Meyer PAR, Lusthaus J, et al. Haemoglobin 
video imaging provides novel in vivo high-resolution 
imaging and quantifi cation of human aqueous outfl ow 
in glaucoma patients. Ophthalmology Glaucoma. April 5, 
2019. [Epub ahead of print].
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DO YOUR DRY EYE 
PATIENTS WEAR CONTACTS?

For patients who wear contact lenses, 
screening for Dry Eye Disease is considered optimal1

Based on a survey of 730 contact lens wearers (n=730)

Dry eyes are one of the most common reasons 
patients discontinue wearing contact lenses1

OF CONTACT LENS WEARERS WERE 
DISSATISFIED OR DISCONTINUED USE
BECAUSE OF DRY EYE SYMPTOMS2

73%

References:
1.   TFOS DEWS II Research Subcommittee. Report of the Research Subcommittee of the Tear Film & 

Ocular Surface Society Dry Eye WorkShop II (2017). Ocul Surf. 2017;15(3):269-275.
2.   Richdale K, Sinnott LT, Skadahl E, Nichols JJ. Frequency of and factors associated with contact lens 

dissatisfaction and discontinuation. Cornea. 2007;26(2):168-174.
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   Outlook

The year is 2025. Ten states 
permit optometrists to per-
form laser procedures like SLT 

and posterior capsulotomy, and 23 
have given ODs the right to excise 
lid lesions. Use of injectable drugs 
is widely permitted and collagen 
crosslinking is the hot new growth 
opportunity. All across America, 
optometrists are using lasers, blades 
and syringes routinely and unevent-
fully. The scare-tactic stories the med-
ical lobby once used to push back 
against optometric progress proved 
to be just that—stories.

Will the next six years play out like 
this? Hard to say. Prediction is diffi-
cult, especially about the future, Niels 
Bohr famously said. But reading that 
the American Society of Cataract 
and Refractive Surgery (ASCRS) has 
rebranded around advocacy for oph-
thalmologists got me thinking about 
the above scenario and the missed 
opportunity this shift represents.

Most optometrists are still pro-
hibited from becoming members, or 
attending meetings, of the leading 
organization for anterior segment 
surgery; only ODs who work for an 
ophthalmologist are eligible to play 
even a limited role in ASCRS. The 
best source of education on ocular 
surgeries turns a blind eye to those 
who arguably need it most, doing a 
disservice to pretty much everyone, 
even its own core group of ophthal-
mic surgeons. Find me a cataract 
surgeon who doesn’t want to offload 
pre- and post-op care so they could 
increase their procedure volume.

Optometry’s legislative infrastruc-
ture will only continue to strengthen. 
Too many inescapable trends point 

toward it. They’re so well known 
they hardly bear repeating, but the 
consequences of growth among both 
elderly patients and optometrists, 
while ophthalmology’s numbers stag-
nate, aren’t hard to suss out. 

Granted, editors fixate on seman-
tics more than most people but I’ve 
always thought the American Society 
of Cataract and Refractive Surgery, 
a name that makes no mention of 
ophthalmologists, had a unique 
opportunity to bridge the OD-MD 
divide. The powers that be could 
have interpreted that broadly enough 
to include optometrists, selling it to 
their established members as a way 
to help them gain referrals.

Instead, ASCRS saw the future—
and flinched, reflexively retreating to 
its base. At its recent annual meeting, 
the group unveiled a new slogan: 
“For Surgeons. For You.” The press 
release explains that “ASCRS is eager 
to advance its reputation as the home 
to all anterior segment surgeons at 
every career stage and across all asso-
ciated subspecialties.”

Psst, ASCRS: optometrists are 
anterior segment surgeons now, too. 
Not all by a long shot, and their 
work is limited to a handful of office-
based procedures, but a good number 
of ODs already fit the bill and their 
ranks will only grow. Trouble is, 
yours won’t.

And so once again a chance for 
mutual benefit between the profes-
sions goes wanting. Better luck next 
time. All eyes on you, American 
Glaucoma Society. Who do you think 
will benefit most from all those new 
AI-powered diagnostic technologies 
in the pipeline? ■ 

A leading surgical society uses its antipathy toward 
optometry as a selling point, limiting its own prospects.
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Add Billions to Optometry 

More than 30 million people 
in the United States have 
dry eye disease (DED), 

which may be the single greatest 
opportunity in medical eye care.1 But 
I’m not talking about treating dry eye 
patients specifically—even though 
this is critical, too—I’m referring to 
contact lens practices. 

The Drop Out Rate
About 45 million Americans wear 
contact lenses, and up to 24% drop 
out each year.2,3 Assuming conserva-
tive numbers, that’s about 10 million 
people a year. A practice generates 
an annual income of about $330 per 
contact lens patient. So a loss of 10 
million patients a year is a loss of 
$3.3 billion for the profession. 

Imagine how much more we could 
thrive by trimming that dropout rate. 
The key isn’t a focus on the money, 
it’s a focus on what’s really impor-
tant: the patient. These patients want 
to stay in their lenses and don’t want 
to develop chronic and progressive 
conditions such as DED.  

A Better Exam
Uncovering early diagnostic clues is 
crucial for mitigating contact lens 
dropout. If a patient fully discontin-
ues lens wear, it’s difficult to get them 
back into their lenses; but, if you 
catch them at an early stage, you can 
address the problem and keep them 
happy in their contact lenses. 

For starters, ask patients the right 
questions. Knowing they have end-
of-day discomfort, fluctuating vision, 
burning, watering, dryness or irrita-

tion is the first clue to a problem. 
How long they spend on digital 
devices and whether they feel the urge 
to use, or are using, rewetting drops 
or artificial tears are also important.

Next, express the meibomian 
glands or obtain meibography. Most 
dry eye associated with lens wear 
is evaporative, and pushing on the 
lower eyelid can quickly determine its 
presence. The longer you allow mei-
bomian glands to obstruct, the great-
er the likelihood of inflammation and 
atrophy—the more gland loss, the 
harder it will be to get patients back 
in contact lenses. 

Don’t Wait to Manage
If signs and early symptoms are pres-
ent, address both the contact lens 
technologies and the DED/meibo-
mian gland dysfunction (MGD). 

Contact lenses. Today’s advance-
ments include daily disposable 
lenses and better modulus/Dk silicone 
hydrogels and water gradient designs. 
Find lenses that retain more than 
90% of their moisture or water con-
tent after 12 to 16 hours. If patients 
don’t want a daily disposable, con-
sider recommending solutions with 
hyaluronic acid or preservative-free 
hydrogen peroxide.4 Artificial tears 
that work well with contact lenses 
can help with comfort during the day. 

Disease management. These sim-
ple steps may delay dropout, but they 
won’t stop it. To give your patient 
the best chance at staying in contact 
lenses, address the underlying DED/
MGD by treating three key compo-
nents: biofilm, obstructed meibomian 

glands and inflammation. 
For biofilm, the ideal treatment 

is belpharoexfoliation, lid scrubs or 
a combination of both. For MGD, 
consider thermal pulsation/expression 
and hydrating compresses. Research 
shows thermal pulsation can increase 
contact lens wear by as much as 
four hours.5 Another study found a 
hydrating compress increased contact 
lens wear time by 3.5 hours.6 For the 
inflammation, I have found topical 
treatment (lifitegrast or cyclosporine) 
works best, in addition to oral omega 
fatty acid supplementation and, 
potentially, doxycycline in advanced 
cases. In the end, your patient will 
have better contact lenses and use 
hydrating compresses, lid scrubs and 
omega fatty acids daily. That’s not 
much to prevent a chronic, progres-
sive, life-interrupting condition. 

Not only is it worth it to patients, 
it’s also worth it for our profession to 
the tune of about $3 billion a year. ■

Note: Dr. Karpecki consults for 
companies with products and services 
relevant to this topic.

1. Paulsen AJ, Cruickshanks KJ, Fischer ME, et al. Dry eye in the 
beaver dam offspring study: prevalence, risk factors, and health-
related quality of life. Am J Ophthal. 2014;157(4):799-806.
2. Cope JR, Collier SA, Nethercut H, et al. Risk behaviors for 
contact lens–related eye infections among adults and adoles-
cents—United States, 2016. MMWR Morb Mortal Wkly Rep. 
2017;66(32):841-5.
3. Richdale K, Sinnott LT, Skadahl E, Nichols JJ. Frequency 
of and factors associated with contact lens dissatisfaction and 
discontinuation. Cornea. 2007;26(2):168-74.
4. Rah MJ, Merchea MM, Doktor MQ. Reducing dropout of 
contact lens wear with Biotrue multipurpose solution. Clin Oph-
thalmol. 2014 Jan 24;8:293-9.
5. Blackie C. A single vectored thermal pulsation treatment 
for meibomian gland dysfunction increases mean comfortable 
contact lens wearing time by approximately 4 hours per day. Clin 
Ophthalmol. 2018:12:169-83.   
6. Ablamowicz AF, et al. The effect of the Bruder moist heat eye 
compress on contact lens discomfort in contact lens wearers. 
University of Alabama, Birmingham. 2018.

Managing dry eye can be a huge opportunity for your contact lens patients—and 
practice. By Paul M. Karpecki, OD, Chief Clinical Editor
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Cha i r  Side

The Time March is On 

I’ll never forget my first day 
practicing optometry without 
a preceptor or resident leaning 

over my ignorant shoulder. Mostly, 
I remember how clueless I was. The 
next thing I know, I’m zipping out 
to my 40th year in private practice. 
The question is this: What hap-
pened in between? 

Let’s break the history of our 
lives in optometry down to easily 
digestible bites. Your journey is dif-
ferent than mine, but some things 
are universal, so I think you’ll see 
yourself in here somewhere.

The First 10 Years
A lot happens in these initial years 
of practice. They are marked by 
an unsteady progression that starts 
with eating macaroni and fish sticks 
while counting your last $10 that 
has to last you and the family for 
another two weeks until the next 
pay day. Later, you move up to 
pizza night when you come home 
to screaming, starving kids—or at 
least a screaming, starving you. 

Then, one day when you least 
expect it, you realize you have 
enough money in the bank to 
splurge on a night out with friends 
or your spouse, except you need 
new tires on the minivan instead. 

By now in your practice, you 
have a patient base of folks who, 
for the most part, love and support 
you (a few will never forgive you 
for that air puff test). Fortunately, 
you finally have a clue how to take 
care of them. And yes, it takes that 
long to figure it out. 

The Next 10
Your next years of practice are an 
amazing blur. You know just what 
to do to help almost any patient, 
and you trade your education debt 
for a new house and car, both of 
which finally have working air con-
ditioners. If you are blessed with 
children, they slide into the teen 
years. The bad news is, they think 
you are an idiot. The good news is, 
at the end of the day, you kinda are, 
especially when it comes to your 
kids’ teen years. 

Your practice has grown and 
has a life of its own, sort of like 
Godzilla; both Godzilla and your 
practice will happily devour you 
unless you carve out time to make 
the healthy choice of hiding under 
your bed from time to time. 

30 Years and Counting
Before you know it, you have been 
in practice for more than 30 years. 
At CE meetings, young optometrists 
think you know way more than you 
do, so they show their respect by 
only talking smack about you when 
you are not around. 

I am at the 40-year mark in 
optometry. My 
40th class 
reunion 
is right 

around the corner, and while we 
used to reserve a basketball court 
and 50 pounds of chicken for 
everyone who attended, we can 
now feed everyone who has sur-
vived with seven loaves of bread 
and a few fish. 

I have seen just about every 
advancement that’s come and gone 
in our profession. I now carry a 
computer around in my pocket just 
like you. My office technology is so 
great that my brain has become a 
vestigial organ—not necessarily a 
bad thing, because I have rerouted 
my brain’s blood flow to my taste 
buds. This reminds me… despite 
my cholesterol and triglycerides, I 
look back fondly on my macaroni-
and-cheese and pizza decades. 

Time is relentless, but there is 
only one alternative to birthdays. 
So learn, smile and enjoy your 
decades, colleagues. ■

It’s not all bad. I’ve been doing this for 40 years now and I’ve survived—you can, too. 
By Montgomery Vickers, OD
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A 70-year-old woman was 
walking her dog and tripped, 

landing on the left side of her face. 
What are some things I should think 
about before sending her to an orbital 
specialist?  

Orbital trauma can be over-
whelming on initial presen-

tation; however, breaking down 
your evaluation by ocular structure 
can help to focus your manage-
ment,” says Paige Thompson, OD, 
of SouthEast Eye Specialists in 
Chattanooga, TN. Initially, doctors 
should obtain a visual acuity mea-
surement, assess pupillary function 
and evaluate the patient’s extraocu-
lar motilities. 

If visual acuity is reduced or an 
afferent pupillary defect is noted, 
investigate the underlying cause. 
Assess extraocular motilities to 
rule out any restriction or pain on 
eye movement, which may occur 
secondary to periorbital edema or 
orbital fracture. 

Next, evaluate the orbits and 
adnexa for edema and ecchymosis. 
With palpation of the orbital rim, 
rule out focal tenderness and hypoes-
thesia, which may be associated with 
orbital fracture. Manage lid edema 
and bruising with cool compresses 
and head elevation. Rule out any 
conjunctival lacerations, corneal 
abrasions, or penetrating injuries. 

“If a patient is found to have a 
ruptured globe, stop your exam, 
avoid applying any pressure to the 
eye and cover the patient’s eye with 
a protective shield,” Dr. Thompson 
says. Refer these patients immedi-
ately to a level one trauma center for 

appropriate management. Evaluate 
and treat the anterior chamber for 
traumatic hyphema, iritis or any 
combination. 

“Evaluate the lens to rule out 
phacodonesis or lens subluxation,” 
says Dr. Thompson. “If the patient 
is found to have a subluxated lens, 
refer to a skilled cataract surgeon for 
evaluation and management.” 

Lastly, perform a dilated fundus 
examination to rule out commotio 
retinae, a common finding of whit-
ening of the retinal tissue which 
typically resolves on its own within 
two weeks. Other potential poste-
rior segment findings include retinal 
detachment, vitreous hemorrhage 
and traumatic optic neuropathy. 

Orbital Fractures
Ultimately, an optometrist can appro-
priately manage many sequelae of 
ocular trauma. The main indication 
to refer to an orbital specialist would 
be with concern for orbital fracture, 
according to Dr. Thompson. An 

orbital fracture is most likely to occur 
in the orbital floor, followed by the 
medial orbital wall and commonly 
causes restricted upgaze, secondary 
to entrapment of the inferior rectus 
in the orbital floor. 

If an orbital fracture is suspected, 
send the patient for neuroimaging 
to confirm the diagnosis with a CT 
scan, the preferred modality in trau-
matic cases. Specifically, axial views 
are preferred for evaluation of the 
orbital rim, and coronal views are 
ideal for detecting orbital floor frac-
tures and muscle entrapment. 

“Educate these patients to 
avoid nose blowing and valsalva 
maneuvers to prevent potential 
cellulitis,” says Dr. Thompson. 
Most orbital fracture repairs are not 
emergency situations. The surgeon 
will typically wait for resolution of 
periorbital edema prior to surgical 
intervention. Treat orbital fractures 
emergently only in the case of muscle 
entrapment to prevent ischemia and 
persistent diplopia. 

“We evaluated and diagnosed 
our patient with periorbital edema 
and ecchymosis,” Dr. Thompson 
says. All other exam findings were 
unremarkable. She and her team 
conservatively managed the patient 
with cool compresses, and the 
patient’s contusions and edema 
resolved over several weeks without 
any further sequelae. “Next time 
you evaluate a patient with blunt 
trauma, relax and examine the 
patient with a stepwise approach 
to determine if a referral is truly 
necessary,” Dr. Thompson adds. ■ 

To Be Blunt
A calm, thorough evaluation of ocular trauma can determine the best course of 
action. Edited by Paul C. Ajamian, OD

A

Q

Evaluate a patient who experienced ocular 
trauma by using a stepwise approach.
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The  Essentials

Oftentimes in practice, we 
encounter patients who 
subjectively report changes 

to their vision—but we then check 
their acuities and find no measur-
able difference in Snellen acuity. In 
these cases, we should consider an 
alternative measurement of vision 
quality: contrast sensitivity (CS). 
This brief, cost-effective screen-
ing tool can help us reveal factors 
relevant to their overall quality of 
vision. 

Measuring visual acuity alone, 
using black letters on a white back-
ground, may not be completely 
representative of a patient’s ability 
to perform their normal activities 
of daily living. There is also evi-
dence that CS testing can provide 
early detection of ocular diseases, 
even before visual acuity or other 
entrance tests are affected.1 

CS is defined as the capability 
of perceiving minimal luminance 
changes between objects and areas, 
or the ability to differentiate two 
objects from each other and the 
background.1,2 CS testing mea-
sures the ability to discern patterns 
across a range of spatial scales and 
is implicated in several prevalent 
ocular diseases, such as amblyopia, 
glaucoma, diabetic retinopathy, cat-
aracts and macular degeneration.3 

Patients with affected CS will 
report trouble seeing street signs in 
the rain or fog, or greater difficulty 
reading the newspaper in the set-
ting of normal or unchanged visual 
acuity.2,4 There are several factors 
that affect CS, both in regards to 

the limits of normal human 
vision as well as the effect 
of ocular disease processes, 
discussed below.

Light Scatter
The medium through which 
light normally travels con-
tains numerous invisible 
particles suspended at vari-
ous concentrations, caus-
ing light to scatter when 
encountering them. The 
greater the amount of light 
that is scattered, the less 
light is available to form a 
clear, distinct image with 
detailed contrast. This is 
the reason, for example, 
why it is more difficult to read 
street signs in rain or fog compared 
with a clear day. 

The eye itself may also contribute 
to the increase in light scatter, such 
as in the presence of media opaci-
ties. A patient with a cataract will 
perceive a greater degradation in 
image quality and contrast due to 
the increase in light scatter by the 
hazy ocular media.1,2 This is why 
patients with cataracts will report 
glare and yet normal visual acuity 
could be unaffected.5 The same is 
true of patients who have under-
gone refractive surgery and report 
visual differences in the setting of 
good visual acuity.1,2 

Retinal Photoreceptors
The angle that light hits the photo-
receptors in the retina affects their 
response. For example, photore-

ceptors are most sensitive to light 
rays that strike them perpendicu-
larly. This is known as the Stiles-
Crawford effect and is the reason 
that light rays traveling through the 
pupil center form a clearer retinal 
image than those of the periphery. 
Also, if the orientation of the pho-
toreceptors themselves is disrupted, 
such as in retinal diseases, the qual-
ity of the perceived retinal image 
is also diminished. An example of 
this would be age-related macular 
degeneration.2

Retinal and Neural 
Information Processing
The macula contains the highest 
number of cones which are respon-
sible for fine, detailed acuity. Each 
cone contains blue, red or green 
pigment. When light strikes the 
cone photoreceptors, it is converted 

What Snellen Ain’t Tellin’
Contrast sensitivity testing can help identify visual changes an acuity test might miss. 
By Bisant A. Labib, OD

The Mars letter contrast sensitivity test uses 
optotypes in decreasing contrast.
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into a neurochemical signal that is 
passed on to the inner retinal cells, 
first the bipolar and then ganglion 
cells. Each ganglion cell contains a 
receptive field made up of a varying 
number of bipolar cells, with the 
highest concentration at the fovea. 

This process and anatomical 
variation is responsible for image 
information that is relayed to 
the visual cortex for processing 
through the optic nerve and per-
ceived visual stimuli.2 

As we are already aware, glau-
coma is a disease that targets the 
retinal ganglion cells and optic 
nerve. As such, damage to these 
structures has a direct impact on 
vision. Since peripheral vision is 
first affected in early glaucoma, 
patients who report blur or affected 
central vision are more likely to be 
describing CS rather than reduced 
Snellen visual acuity. 

Visual ability in low illumination 
and reduced contrast are important 
functions in daily life of patients 
with peripheral vision loss due to 
glaucoma.6 Evidence suggests that 
recording CS in early glaucoma 
patients where central vision is not 
yet affected, or in very late stages 
where visual field defect progres-
sion is difficult to measure, can be 
beneficial in monitoring progres-
sion of the disease.7

Measuring and Managing
Though there is evidence regarding 
the effect of CS on image quality 
and visual function, there has yet to 
be a gold standard method of mea-
suring CS in the clinical setting.2 
Options include printed charts as 
well as computerized methods. 
Generally, gratings or optotype tar-
gets at varying levels of spacing or 
contrast are used in these tests. 

The Pelli-Robson letter sensitiv-
ity chart is a common chairside test 
at distance that uses letters of the 

same size in order of decreasing 
contrast.2,4 The small-letter contrast 
test also uses rows of letters in 
decreasing contrast, but luminance 
is measured with a standard pho-
tometer. CS tests using the grating 
methods include the functional 
acuity contrast test and the VCTS 
6500.2

In the event that a patient does 
suffer from reduced CS, many 
management options are avail-
able depending on their goals and 
affected activities of daily living. 
Something as simple as a referral 
for a lighting evaluation could offer 
great benefit for patients suffer-
ing from glare. The use of closed-
circuit television aids or computer/
smart phone apps or features to 
enhance contrast on their devices 
or displays are also a good option. 

These patients may also benefit 
from the use of filters and orienta-
tion and mobility services.4 

With these options readily 
available, CS testing should be 
considered for patients with sub-
jective visual complaints that do 
not match Snellen visual acuity to 
improve overall quality of vision 
and life. ■ 

1. Kara S, et al. Repeatability of contrast sensitivity testing in patients 
with age-related macular degeneration, glaucoma, and cataract. Arq 
Bras Oftalmol. 2016;79(5):323-7.
2. Amesbury EC, Schallhorn SC. Contrast Sensitivity and Limits of 
Vision. International Ophthalmology Clinics. 2003;43(2):31-42.   
3. Thurman SM, Davey PG, McCray KL, et al. Predicting individual 
contrast sensitivity functions from acuity and letter contrast sensitivity 
measurements. J Vision. 2016;16(15):1-15.
4. Brilliant, Richard L. Essentials of Low Vision Practice. Butterworth-
Heinemann, 1999.
5. Shandiz FH, Derakhshan A, Daneshyar A, et al. Effect of cata-
ract type and severity on visual acuity and contrast sensitivity. J 
Ophthalmic Vis Res. 2011;6(1):26-31.
6. Bambo MP, Ferrandes B, Guerri N, et al. Evaluation of contrast sen-
sitivity, chromatic vision, and reading ability in patients with primary 
open angle glaucoma. J Ophthalmol. 2016;2016:7074016.
7. Fatehi N, Nowroozizadeh S, Henry S, et al. Association of structural 
and functional measures with contrast sensitivity in glaucoma. Am J 
Ophthalmol. 2017 Jun;178:129-39.
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Cod ing   Connection

Managing clinically sig-
nificant dry eye is all the 
rage in today’s optometric 

practice—and with good reason. 
For one, surgeons need a pristine 
ocular surface prior to performing 
any refractive surgical procedure for 
the best outcomes. As providers on 
the frontline, ODs must capture this 
population presenting to their prac-
tices on a daily basis, whether it’s 
obvious clinically significant dry eye, 
a contact lens dropout or that trou-
blesome patient who complains that 
their eyes just don’t feel as comfort-
able as they used to throughout the 
day. Once you capture the patient, 
here’s how to capture the reimburse-
ment for their care.

Dry eye management now boasts 
specialized equipment, tests and 
treatments, as well as various proto-
cols. All of these come with differing 
economic returns for the practice. 
But many wonder if you really need 
all of this specialized equipment. 
Likewise, do you need to perform all 
of these tests for every patient to be 
considered a good practitioner? The 
answer is no, not really. 

First Things First
More often than not, the clinical 
record does not support much of 
this testing and, in many cases, there 
is an absence of clinically specific 
tests that should be done if recom-
mending certain therapies. Let’s take 
a step-wise approach to this: 

Step One: The Complaint. First, 
we must have a chief complaint 
related to the ocular surface. This 
can be a direct patient statement or 

a clinical finding discovered during 
a patient’s regularly scheduled com-
prehensive examination. 

Step Two: Testing. After prop-
erly documenting the complaint in 
the patient’s medical record, you 
can start building the case of medi-
cal necessity for each clinical test 
you need to perform based on the 
specific patient. Clinical signs you 
might document include hyperemia, 
edema, meibomian gland dysfunc-
tion, inflammation, corneal stain-
ing and lid margin epitheliopathy, 
to name few. These signs warrant 
appropriate clinical testing. 

For example, if you suspect an 
inflammatory component or need 
to rule it out, order a specific clini-
cal test for inflammatory markers 
such as Quidel’s InflammaDry (CPT 
83516 – QW). The outcome of this 
test may also assist with getting a 
prior authorization for a specific 
medication, but the result must be 
in the medical record. Remember, to 
bill for any CLIA-waived clinical lab 
point-of-care tests, your office must 
be designated as a clinical lab and 
one physician must be designated as 
clinical lab director. 

Other clinical tests such as mei-
bography, previously coded as an 
anterior segment photograph (CPT 
– 92285), must meet the standard 
of medical necessity before you 
can order and perform them. If 
the clinical record shows the pres-
ence of obstructed orifices, you can 
perform meibography, but only 
if it is based on the clinical find-
ings. As of January of this year, the 
code for meibography changed to a 

Category III code, 0507T, defined 
as: “Near-infrared dual imaging (i.e., 
simultaneous reflective and trans-
illuminated light) of meibomian 
glands, unilateral or bilateral, with 
interpretation and report.” 

Most carriers now designate this 
as a patient pay code.

Step Three: Treatment. When 
treatment is indicated, be sure to 
follow the rules. For example, if 
you need to debride the lid margin 
or express the meibomian glands, 
neither have a specific CPT code to 
describe them. If you follow the CPT 
rules, the coding is easy. Because 
no CPT code currently exists for 
meibomian gland expression done 
in a non-surgical fashion, you have 
to use CPT code 92499 – Unlisted 
Ophthalmic Procedure to bill for it 
separately and distinctly. However, 
carriers generally do not reimburse 
for 92499, and coding with it sim-
ply allows the patient to pay you 
directly for it. If you choose to sub-
mit 92499 to the carrier, properly 
complete an ABN form, and col-
lect from the patient in advance as 
directed in Option #1 of the ABN.

Clinical care protocols are won-
derful if you use them properly. 
These tools can help you diagnose 
and manage the condition, but never 
feel compelled to do every test, every 
time, on every dry eye patient. That 
is not the purpose of a protocol, nor 
is it defendable in a carrier audit. 
Rather, use the tools with discretion 
to provide great care. ■

Send questions and comments to 
rocodingconnection@gmail.com.

Don’t let the myriad testing and treatment options fool you into using all of them 
every time. By John Rumpakis, OD, MBA, Clinical Coding Editor

Three Steps to Dry Eye Coding
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Macular Supplements
for Optimal Vision Across
the Life Cycle

The idea that a select few dietary nutrients could 1) be crucial for normal retinal develop-

ment, 2) enhance visual performance throughout life, and 3) help reduce the risk of devel-

oping age-related eye disease might at first seem preposterous. However, a wealth of recent 

evidence substantiates these roles for lutein (L), zeaxanthin (Z), and mesozeaxanthin (MZ).

L and Z are naturally-occurring carotenoid pigments found primarily in leafy-green veg-

etables, such as spinach and kale.1 They are not synthesized by the body and so must be 

obtained from dietary sources or supplements. Those who have diets rich in leafy greens or 

supplement with suff icient L and Z tend to have higher blood and tissue concentrations of 

these carotenoids.2,3 Although somewhat rare, MZ is present in the diet in various parts of the 

world—it is found in 21 species of fish, including trout flesh,4 shrimp and sea turtles, as well 

as eggs (due to supplementation of chicken feed) in California and Mexico.5,6 Importantly, MZ 

has been shown to be converted from L in the retina; it is found in high densities in the very 

center of the retina, where it aff ords protection and performance to the vulnerable neural 

tissue there. In terms of dietary response, MZ is readily deposited in the retina when taken 

in supplement form.7,8

L, Z, and MZ serve very important functions in the body. First, they are extremely potent 

antioxidants. L, Z, and MZ’s antioxidant capability enables them to protect bodily tissues 

against damaging free-radical oxygen.9 This is an extremely important function, because if 

free-radical reactions continue unabated they can lead ultimately to tissue degeneration, 

DNA damage, or in some cases, cancer. This is especially true for tissues with extremely high 

metabolism such as the macular retina, where the antioxidant potential of L, Z, and MZ is 

crucial for maintaining health and function. Secondly, L, Z, and MZ protect the vulnerable 

macula by absorbing high-energy, short-wavelength light. Their collective yellow-orange 

coloration and deposition in the macular region of the retina can be seen with ophthalmo-

scopic examination and has led to the term “macular pigment.” This pigmentation eff ective-

ly acts as a short-waveband filter, which further protects the macula from the cumulative 

damage that can manifest as age-related macular degeneration (AMD).10

James M. Stringham, PhD,
 is a research scientist in the

Visual Performance Laboratory at

Duke Eye Center.

Macular Pigment and Visual Performance The yellow macular pigment is most dense in the fovea, 

and is anterior to the photoreceptors; this enables pre-receptoral filtration of short-wavelength light, 

and mediates several positive eff ects on visual performance.
Image: James M. Stringham, PhD

Macular pigment photoreceptors
Retina
(expanded)
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We oft en fail to appreciate the high-energy, somewhat violent 

nature of the chemistry of our body; in some cases the body’s en-

dogenous antioxidant systems are no match for the assault. For this 

reason, the body supplements endogenous defense systems with 

nutrients via diet, and builds a defense against oxidation in key areas 

such as the retina and brain, where it is most needed. With regard to 

L, Z, and MZ, this preferential placement in vulnerable tissues starts 

very early.

 The Macular Carotenoids in the Womb / Infancy / Childhood

Until fairly recently, the role of L, Z, and MZ in health was thought 

to be limited to helping protect against the development of AMD in 

one’s senior years.11 Ironically, however, over the last 10 to 15 years, 

solid evidence from prenatal and neonatal research indicates an 

important role for these carotenoids in the start of life. Recently it 

was determined that L & Z are the dominant carotenoids found in 

the placenta.12 Surprisingly, these levels were not correlated with the 

mother’s current diet. This is suggestive of long-term storage of these 

crucial carotenoids in the adipose tissue of women until pregnancy, 

whereby release of L & Z appears to occur. These findings are illus-

trative of an apparent prioritization of L & Z in terms of gestational 

development and health. This prioritization can be seen beyond the 

placenta, where it has been shown that L and Z play a major role in 

the early development of neural tissue in utero. 

At about 6 weeks of gestation (before the retina starts to devel-

op), L and Z are transferred via the umbilical cord13 from the moth-

er to the fetus and start to accumulate in an ocular reservoir called 

the vitreous humor. At week 20 of gestation, as the retina begins 

to be “built,” L and Z are diverted from the vitreous humor into the 

now-forming retinal tissue, where they serve as antioxidants during 

the volatile, highly metabolic environment of neurogenesis and syn-

aptogenesis.14 Because oxygen is one of the major fuels for metab-

olism, the potential for free-radical oxidative stress and damage is 

high; based on the conspicuous timing of passage from the vitreous 

humor to the retina, coupled with the antioxidant capability of L and 

Z, it is not unreasonable to suggest that they play a crucial, early role 

in the protection and development of neural tissues. Additionally, 

because much development in the retina occurs aft er birth, L, Z, and 

MZ undoubtedly maintain this role well into childhood. 

In fact, an argument could be made that children, despite their 

relatively small stature, actually need as much or more daily L, Z and 

MZ as adults. This is for two reasons: 1) Children are still developing 

and are thus using more oxygen to build tissues. More oxygen leads 

to increased potential for oxidative stress, and L, Z, and MZ can help 

to reduce it. 2) Tissue stores of L, Z, and MZ (such as the retina, brain, 

and adipose tissue) in children are relatively empty. By ensuring that 

a meaningful amount of these carotenoids is included in a child’s 

diet, accumulation in these critical areas of the body is promoted. 

This would ultimately lead to enhanced protection into adulthood 

and beyond.

Lutein, Zeaxanthin, and Mesozeaxanthin in Adulthood / Old Age

In adults, L, Z, and MZ status in the retina (macular pigment) is asso-

ciated with several notable visual performance advantages, includ-

ing increased visual processing speed,15,16 contrast sensitivity,17-19 and 

better vision in dim lighting conditions.20,21 Additionally, several stud-

ies have determined enhanced visual performance in glare, including 

reduced discomfort, faster photostress recovery time, and decreased 

disability glare.22-25 Importantly, each of the performance parameters 

noted is modifiable via supplementation with L, Z, and MZ.17

Lastly, there is a well-established relationship between high con-

centrations of macular carotenoids and a reduced risk for developing 

AMD, a leading cause of vision loss in people over 50 in the United 

States. Importantly, there is evidence that even aft er the onset of 

AMD symptoms (e.g., mild distortions of central vision), macular ca-

rotenoid supplementation can slow down, or even stop progression 

of the disease.19,27 It appears, therefore, that the macular carotenoids 

have not only long-term protective eff ects on tissues, but also acute 

benefits as well.

Given all of the existing research, L, Z, and MZ appear to provide 

meaningful, significant benefits across the lifespan. The more we 

learn about these carotenoids, the more apparent it becomes that 

they are crucial to normal development, health, and performance. 

From their early involvement in protecting developing neural tissues 

to reducing cumulative damage that results in age-related disease 

later in life, it is clear that L, Z, and MZ are meant to play a signifi-

cant role in optimizing human development, performance, and ag-

ing. Importantly, supplementation with MacuHealth with LMZ3 will 

help augment the sometimes low dietary intake of these nutrients 

throughout life. Although L, Z, and MZ are not considered essential 

nutrients (i.e., vitamins), based on the available scientific evidence, 

they may certainly be considered essential for peak health and per-

formance.
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I
n 2017, the Tear Film & Ocu-
lar Surface Society updated the 
Dry Eye Workshop (DEWS II) 
to reflect a decade’s worth of 

advances in our understanding, 
diagnosis, treatment and manage-
ment of dry eye disease (DED). 
For the optometrist looking to 
better incorporate the findings of 
DEWS II into their practice, this 
article boils down the report’s 
lengthy discussion into actionable 
recommendations.

Start With the 
Right Definition 
One of the major developments of 
the DEWS II was the Definition 
and Classification subcommittee’s 
revamping of the description of 
dry eye. Previously, DED was seen 
either as evaporative—as a result of 
deficient lipid layer from meibomian 
gland dysfunction (MGD)—or aque-
ous deficient (reduced tear volume).1

However, many practitioners have 
noted that patients can exhibit fea-
tures of both subtypes. As a result, 

the updated definition allows for a 
more comprehensive representation 
of DED, defining it as a “multifac-
torial disease of the ocular surface 
characterized by a loss of homeosta-
sis of the tear film and accompanied 
by ocular symptoms in which tear 
film instability and hyperosmolar-

ity, ocular surface inflammation 
and damage, and neurosensory 
abnormalities play etiological 
roles.”2

This expansive definition pro-
vides a more inclusive way to 
view a patient’s presenting signs 
and symptoms. The expanded 
definition creates a spectrum of 
DED rather than a single process, 
sign or symptom that affects the 
entire ocular surface, including 
the tear film, cornea, conjunctiva, 
eyelids and lacrimal and meibo-
mian glands.3

Categorize Carefully 
The DEWS II Diagnostic Meth-
odology subcommittee’s algo-
rithm begins with the assessment 

of symptoms. Patient questionnaires 
such as the Dry Eye Questionnaire-5 
(DEQ-5) or the Ocular Surface Dis-
ease Index (OSDI) are important 
tools when DED is suspected, as 
they can often differentiate DED 
from other conditions that may 
mimic its symptoms.1

Therapy

Build a Better

The DEWS II report provides a roadmap to help streamline your treatment regimens. 
By Candice Tolud, OD

Dry Eye
Protocol

Lissamine green staining of the lid margin shows 
>2mm of stain, which would qualify as a positive 
sign of lid wiper epitheliopathy, a key diagnostic 
criteria for dry eye disease.

20th Annual Dry Eye Report
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It’s All About Balance 
The new understanding of DED as 
a disruption of homeostasis on a 
spectrum of ocular surface dysfunc-
tion means identifying the factors 
contributing to a patient’s profile is 
key. While there may be a predomi-
nant cause, concurrent contributing 
factors are also possible.

DEWS II recommends using three 
tests and techniques to identify and 
subtype DED. These are minimally 
invasive, clinically applicable and 
maintain high objectivity.1 Clinicians 
should test for these key homeostasis 
markers in symptomatic patients 
using a positive screening question-
naire such as DEQ-5 (with a score 
>6) or OSDI (with a score >13). 
Testing should be performed in 
order from least to most invasive 
to minimize a test’s effect on subse-
quent results:

Noninvasive tear break-up time 
(TBUT). This is always recom-
mended over traditional fluorescein 
TBUT, as fluorescein reduces tear 

film stability and impacts the accu-
racy of the measurement. Nonin-
vasive TBUT can be measured with 
devices such as a corneal topog-
rapher.1 However, if fluorescein is 
used, it is recommended that the test 
strip be dry and applied to the outer 
canthus to decrease any irritation 
of the ocular surface with measure-
ments read one to three minutes 
after instillation.1 A positive test 
result is tear break-up less than 
10 seconds after blink. 

Tear hyperosmolarity. This 
has the highest correlation to 
DED severity of available clini-
cal tests, and tear osmolarity is 
the single best metric to diag-
nose and classify DED, accord-
ing to the DEWS II diagnostic 
and methodology report.1 A 
positive result is any read-
ing greater than 308mOsm/L 
or a difference of more than 
8mOsm/L between eyes. 

Ocular surface staining. 
Conjunctival and lid margin 

damage is best viewed with lis-
samine green staining, and corneal 
damage is best viewed with fluores-
cein dye.1 Considered a late-stage 
sign of DED,  staining in either eye is 
a positive test result. Ocular surface 
staining is defined as more than five 
corneal spots, greater than nine con-
junctival spots or lid margin staining 
(lid wiper epitheliopathy) greater 
than 2mm in length.
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• Patient education on: the condition; its management, treatment and prognosis; possible dietary modifications such as oral 
essential fatty acid supplementation

• Discuss modifications to the patient’s work and home environments
• Modify or discontinue any systemic and topical medications exacerbating the condition 
• Consider recommending ocular lubricants, especially lipid-containing supplements in the presence of MGD
• Suggest at-home lid hygiene and warm compresses 

• Non-preserved ocular lubricants 
• Tea tree oil (for Demodex) 
• Tear conservation, punctal occlusion
• Moisture chamber spectacles/goggles 
• Overnight ointment or moisture chamber devices 
• In-office therapies: heating and expression of the meibomian glands, intense pulsed-light therapy for MGD
• Topical medications: antibiotic or antibiotic/steroid combination applied to the lid margins (for anterior blepharitis), corticosteroid 

of limited duration, secretagogues, cyclosporine, lifitegrast 
• Oral medications: macrolide or tetracycline antibiotics

• Oral secretagogues
• Autologous/allogeneic serum eye drops
• Therapeutic contact lenses: soft bandage lenses, rigid scleral lenses

• Topical corticosteroid for longer duration
• Amniotic membrane grafts
• Surgical approaches: punctal occlusion, tarsorrhaphy, salivary gland transplantation
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DEWS II staged DED recommendations.4 

DEWS II Revisited
Want to read more about the DEWS II reports and 
peruse the diagnostic and treatment algorithms? 
Check out our coverage of each subcommittee 
report at www.
reviewofoptometry.
com or follow the 
QR code: 
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While only one abnormal test 
result is required to make a diag-
nosis, if a clinician only has access 
to a limited number of homeostasis 
markers, all of which come back 
negative, the clinician should refer 
the patient to rule out other markers 
of homeostasis before excluding the 
diagnosis of DED.1

Once DED is confirmed, further 
testing such as meibography, lipid 
interfermometry and tear volume 
measurement can further subtype 
and determine where on the DED 
continuum the patient falls, as well 
as determine the severity and help 
guide treatment.3

A Staged Treatment Approach 
Because DED exists on a spectrum, 
the management and treatment 
requires a similar approach. DED 
can require several levels of care 
simultaneously. The DEWS II man-
agement and therapy algorithm is 
not a rigid sequential approach, but 
a guide to aid in the treatment.4 In 
some cases, the initial therapy may 
be continued in addition to any new 
therapies in subsequent stages.4

Stage one. Patient education, as 
with any condition, is an important 

first step and helps to 
promote treatment 
compliance and guide 
patient expectations, 
especially in refractory 
cases. Additionally, 
patients with signs of 
dry eye without symp-
toms should be coun-
seled on their condition 
along with potential 
worsening prior to any 
ocular surgery or when 
considering contact lens 
wear.

Patients can start 
by modifying their 
local environment by 
adding humidifiers in 

particularly dry conditions, as well 
as modifying other environmental 
issues such as prolonged digital 
device use and contact lens wear.4 
Dietary modifications may help as 
well, as evidence shows that diet and 
nutritional supplementation play a 
role in managing DED. Increasing 
water intake is a simple recom-
mendation with significant benefits 
for patients with DED.4 At the time 
of the DEWS II report, the use of 
omega-3 supplementation for dry 
eye was still unclear, with conflicting 
reports of efficacy.4 Since DEWS II, 
the DREAM study found that fish 
oil did not perform significantly bet-
ter than its olive oil placebo in treat-
ing dry eye.5 

Clinicians should identify topical 
or systemic medications that may 
contribute to DED such as antihy-
pertensives, antihistamines and anti-
anxiety medication. Once identified, 
patients can consider dose adjust-
ments, switching to another medica-
tion, discontinuing the medication 
or more aggressive management 
of the induced dry eye.4 When the 
offending topical agent is preserved 
with benzalkonium chloride, clini-
cians should recommend switching 

to a different preservative such as 
Polyquad or a preservative-free solu-
tion to help minimize damage to the 
ocular surface, which may occur in 
those who require frequent dosing.4

Artificial tears are a mainstay 
of DED therapy and are used as 
palliative therapy; however, these 
over-the-counter products do not 
work to address the pathophysiol-
ogy of DED.4 Artificial tears vary 
in osmolarity, viscosity and pH—all 
of which impact their efficacy for 
individual patients. Higher viscosity 
agents such as carboxymethylcellu-
lose, hyaluronic acid, HP-guar, poly-
vinyl alcohol and propylene glycol 
are typically recommended for over-
night use.4 In more advanced cases, 
higher viscosity agents are used more 
frequently to help prevent ocular 
surface desiccation. Lipid-containing 
drops are formulated with various 
oils such as mineral oil and phos-
pholipids to help restore the tear film 
lipid layer, and are beneficial in cases 
of evaporative dry eye.4 

Lid hygiene is important in 
managing any conditions that may 
further contribute to DED, such as 
blepharitis, MGD and ocular rosa-
cea. Although lid scrubs using a mild 
dilution of baby shampoo have long 
been a common recommendation, 
studies show commercially available 
eyelid cleaners provide reduced ocu-
lar surface MMP-9 levels, improved 
lipid layer quality and are overall 
better tolerated compared with baby 
shampoo.4 Research also suggests 
baby shampoo may have an adverse 
effect on goblet cell function, and the 
DEWS II recommends commercially 
available lid cleansing products over 
the use of baby shampoo.4

Warm compresses are a proven at-
home treatment for MGD; however, 
compliance is typically poor due to 
the time required and the difficulty 
of maintaining the appropriate 
temperature of no more than 45°C 

This patient with anterior blepharitis required stage 
two treatment, which can include topical antibiotics or 
antibiotic-steroid combination medications, along with 
lid hygiene and warm compresses.  

Therapy
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for an extended period of time.4 
Patients can keep the cloth warm for 
longer by wrapping several cloths 
around each other in a bundle for-
mat. Patients should use a warm 
wet compress for at least five min-
utes.4 Many commercially available 
devices can maintain the therapeutic 
temperature for longer periods 
of time; the Bruder mask (Bruder 
Healthcare), for example, maintains 
heat levels for 10 to 15 minutes.6 

Stage two. Patients unresponsive 
to stage one therapies should initiate 
stage two treatment options. Switch 
to non-preserved artificial tears if 
corneal toxicity is a concern and rec-
ommend overnight treatments such 
as increased viscosity tears and oint-
ments. Moisture chamber spectacles 
to slow tear evaporation and mini-
mize airflow over the ocular surface 
may be beneficial. 

If tear volume is a concern, punc-
tual occlusion with collagen, silicone 
or surgical intervention in more 
advanced cases can help with tear 
conservation. Punctal occlusion is 
most successful in combination with 
other DED treatments.4

Stage two dry eye often responds 
to topical pharmaceutical agents 
such as cyclosporine A, which is an 
immunomodulatory drug with anti-
inflammatory properties that inhibit 
the IL-2 activation of lymphocytes.4 
Topical cyclosporine, FDA-approved 
for moderate to severe DED, 
reduces markers of inflammation, 
decreases tear osmolarity, improves 
conjunctival goblet cell density and 
improves tear production measured 
via Schrimer’s.4 In 2018, Cequa 
(Sun Pharmaceuticals) gained FDA 
approval and provides a higher con-
centration of cyclosporine at 0.9% 
compared with the 0.05% of Resta-
sis (Allergan).7 

Xiidra (lifitegrast, Novartis) is a 
small molecule integrin antagonist 
that binds to the cell surface protein 

found on leukocytes and blocks the 
integrin lymphocyte function associ-
ated antigen-1 and cognate ligand 
intercellular adhesion molecule-1 
interactions.8-10 In vitro studies show 
Xiidra may inhibit the recruitment 
of previously activated T-cells, the 
activation of newly recruited T-cells 
and the release of pro-inflammatory 
cytokines—interrupting the per-
petual cycle of inflammation that 
promotes DED.8-10 

Clinicians can also consider using 
low-dose topical steroids such as 
Lotemax (loteprednol etabonate 
0.5%, Bausch + Lomb) as a pretreat-
ment or concomitantly with cyclo-
sporine or lifitegrast in the early 
phases of treatment and tapered 
after a few weeks. A study found 
non-preserved steroids, such as 
0.01% dexamethasone, can improve 
patient symptoms and findings of 
chronic ocular surface irritation that 
was previously unresponsive to vari-
ous preserved topical steroids such 
as 0.2% loteprednol, 0.1% fluoro-
metholone and 1% prednisolone.4 

Stage two patients often pres-
ent with lid involvement such as 
anterior blepharitis. A short course 
of topical antibiotics or an antibi-
otic/steroid combination ointment 
applied directly to the lid margin 
may help, in combination with lid 
hygiene and warm compresses. 

Treatment of Demodex, if present 
(often with refractory blepharitis), 

will help alleviate patient symp-
toms and decrease any contributing 
impact on DED.4 The use of tea tree 
oil, which exhibits antimicrobial, 
anti-inflammatory, antifungal and 
antiviral properties that are toxic 
to Demodex mites, has grown in 
popularity for its effectiveness in 
eradicating Demodex mites from 
the hair follicles at the lash margin.4 
One study shows weekly lid scrubs 
with 50% tea tree oil combined with 
daily lid hygiene with tea tree sham-
poo is an effective treatment for 
Demodex.4,11 

Tea tree oil can be toxic to the 
ocular surface and can cause sting-
ing and irritation if used in its pure 
form.4 Pre-formulated wipes are 
now commercially available at 25% 
concentration and reduce the risk of 
toxicity to the ocular surface com-
pared with stronger concentrations.4

Oral tetracyclines, such as doxy-
cycline, can treat ocular rosacea, 
MGD and blepharitis that contrib-
ute to DED. These broad-spectrum 
antibiotics with anti-inflammatory 
properties can decrease several 
inflammatory mediators such as col-
lagenase, phospholipase A2 and sev-
eral MMPs.4 No consensus exists on 
the optimal dosage of oral doxycy-
cline for treating DED due to MGD, 
and regimens range from 20mg to 
200mg daily in monthly intervals.4 
The lowest dose is always preferably 
to help minimize possible side effects 

This Lipiscan image of a patient’s meibomian glands shows extensive areas of gland 
loss and truncation consistent with the patient’s complaints of dry eye. 

Therapy
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of photosensitivity and gastroin-
testinal upset. 

Oral macrolides, and azithro-
mycin specifically, can be as 
effective as doxycycline in treat-
ing MGD.4 Azithromycin works 
by inhibiting pro-inflammatory 
cytokines and is potent against 
gram-negative microorgan-
isms associated with posterior 
blepharitis.12 While the dos-
ing of azithromycin for MGD 
remains controversial, clinicians 
should use a shorter course of 
treatment—500mg on first day 
and 250mg for four days after for 
a total of five days—to minimize 
gastrointestinal upset and boost 
cost efficiency.

MGD can be treated in 
office with instruments such as 
LipiFlow (Johnson & Johnson 
Vision) or intense pulsed light (IPL). 
LipiFlow is designed to simultane-
ously heat glands to therapeutic 
levels of 42.5°C and evacuate the 
gland contents, which can signifi-
cantly improve patient symptoms, 
meibomian gland secretion and 
TBUT with one study showing effi-
cacy of one treatment up to three 
years.4 IPL therapy, which uses a 
handheld device to deliver pulses of 
non-coherent light between 500nm 
and 1200nm, can improve meibo-
mian gland function and dry eye 
symptoms when used with manual 
meibomian gland expression. A ret-
rospective multicenter review found 
that IPL therapy was a safe and 
effective treatment for evaporative 
dry eye.4

Stage three. These patients require 
more advanced dry eye therapies 
such as oral secretagogues. Pilo-
carpine and cevimeline, both cho-
linergic agonists, are commercially 
available for oral administration in 
the treatment of Sjögren’s syndrome 
(SS)-associated DED.4 One study 
found SS patients treated with oral 

pilocarpine had improvement of 
symptoms and ocular surface stain-
ing with rose bengal, goblet cell 
density and TBUT; however, it did 
not improve tear production via 
Schrimer’s.4 Cevimeline showed a 
better side effect profile compared 
with pilocarpine, and patients had 
significant improvements in subjec-
tive assessment of ocular dryness, 
dry mouth and increased salivary 
and lacrimal flow rates.4

In more advanced cases of DED 
where topical pharmaceutical agents 
do not provide adequate relief (often 
in patients with underlying systemic 
conditions such as SS), autologous 
serum can be beneficial. Autologous 
serum is derived from the patient’s 
own blood and contains many 
biochemical characteristics similar 
to that of human tears, such as 
pH, nutrients, vitamins, albumin, 
fibronectin and epithelial and nerve 
growth factors.4 Research shows 
autologous serum and other blood-
derived tear substitutes increase cor-
neal epithelial wound healing, inhibit 
the release of inflammatory cytokine 

and increase the number of gob-
let cells and mucin expression.4 

Autologous serum can be 
formulated at specialized com-
pounding pharmacies at vari-
ous concentrations, depending 
on severity of symptoms.4 The 
formulations are non-preserved 
and can be kept frozen at -20°C 
for up to nine months, but are 
only good for about 24 hours 
after thaw.4 One study found 
treatment with autologous serum 
improved patient symptoms 
as early as 10 days in 60% of 
patients and two months in 
79%.4 While patient symptoms, 
TBUT and corneal staining 
improved, Schirmer’s scores 
remained the same and ocular 
surface disease recurred after dis-
continuation of treatment.4 

Allogenic serum, which works 
similarly to autologous serum, is 
derived from the blood of a relative 
or individual of similar blood typing. 

Bandage contact lenses can help 
maintain ocular comfort and corneal 
integrity and prolong ocular surface 
moisturization.4 Soft contact lenses 
are typically used on an extended 
wear basis, although these patients 
should be advised of increased risk 
of infection and monitored regularly 
for complications. A recent study 
found silicone hydrogel lenses used 
as a bandage lens in SS patients 
provided significant improvement 
in visual acuity for up to six weeks 
after discontinuing wear, as well as 
improvement in OSDI scores, TBUT 
and corneal staining.4 

Gas permeable scleral lenses are 
an option for moderate to severe 
DED and can provide a repository of 
tears between the lens and the ocular 
surface.4 However, once a central-
ization of neuropathic pain occurs, 
the use of any bandage lens may be 
insufficient for reducing symptoms.4 

Stage four. Treatment at this 

This patient with dry eye has extensive punctate 
epithelial keratitis and decreased tear break-up 
time. Treatment requires consideration of patient 
symptoms, underlying contributory systemic 
conditions and medication use. 

Therapy
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stage is for refractory cases of DED. 
Chronic use of low-dose topical 
corticosteroids may be warranted to 
help control persistent ocular surface 
inflammation. Careful monitoring 
of secondary cataract formation or 
increased intraocular pressure is nec-
essary for long courses of treatment. 

Severe DED with persistent epi-
thelial defects or corneal ulceration 
and scarring may be successfully 
treated by amniotic membrane 
grafts. These consist of cryopre-
served human amniotic membrane, 
which contains a wide variety of 
neuropeptides and neurotransmit-
ters.4 These devices are inserted simi-
larly to a scleral lens and typically 
dissolve in one week. One study 
showed symptom improvement 
for four months in dry eye patients 
treated with a Prokera Slim (Bio-
Tissue) for five days.4  

In the more severe cases of DED, 

surgical intervention may be neces-
sary. Tarsorrhaphy is a temporary 
or permanent surgical procedure to 
partially or totally close the eyelids 
to decrease ocular surface exposure 
and tear evaporation in patients 
where all other treatments have 
failed. Removal of excessive con-
junctivochalasis can help patients 
whose redundant conjunctival tissue 
exacerbates their dry eye symptoms 
as well as complaints of epiphora.4

The management options for dry 
eye have exploded over the past 
decade, and the DEWS II report 
provides the eye care community a 
much-needed road map to best iden-
tify patients who would benefit from 
treatment and tailor management to 
their individual needs. ■

Dr. Tolud practices at South Jer-
sey Eye Physicians and specializes in 
ocular disease management.
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F
or more than a decade, 
omega-3 fatty acid supple-
ments have been hailed for 
their role in helping to allevi-

ate dry eye symptoms with no sig-
nificant side effects. While they’re 
not effective in every case and are 
typically used in conjunction with 
other methods, this avenue of care 
is pretty well-established. Then 
came the Dry Eye Assessment and 
Management (DREAM) study 
last May, which seemed to upend 
the validity of fish oil, as it found 
omega-3 fatty acids offered no ben-
efit over the olive oil placebo.1

In light of these findings, should 
optometrists think about tossing 
omega-3 supplements from their 
dry eye treatment arsenals? Not 
so fast, caution some experts who 
suggest peeling back the layers of 
the study and taking a closer look 
before making up your mind.

“Be sure to read the scientific 
study, not just the headline and 

abstract, before making a decision 
on how to treat patients,” says 
Jeffrey Anshel, OD, of Encinitas, 
CA. “The protocol of a study must 
cover many bases and not be influ-
enced by flaws in the design of the 
study. Also, no one study should 
represent the gold standard for 
treatment in any disease.”

Not everyone has taken the 
DREAM study with a grain of salt, 
however. According to Paul Kar-
pecki, OD, of Lexington, KY, some 
doctors have stopped using fish oil 
altogether because of the results. 
He notes that those who had been 
on the fence about omega-3 supple-
ments have now ruled them out as 
a dry eye treatment option and are 
wondering what neutraceuticals or 
other alternatives they should offer 
instead.

“Some people think the study 
results mean fish oil doesn’t work 
for dry eye, and that’s not the 
case,” Dr. Karpecki adds. “The fish 

oil treatment arm had a phenom-
enal statistical improvement from 
baseline. So, fish oil does work, 
and it’s very effective. But, why did 
the placebo arm work too?” It’s 
that parallel effect seen among the 
placebo group that has some doc-
tors now questioning the role of 
omega-3 supplementation.

Meanwhile, the DREAM 
researchers stand by the study’s 
methodology and findings, and 
readily dispute the criticisms lobbed 
at the work. 

In this article, experts in dry eye 
and ocular nutrition weigh in on 
the controversy.

Omega-3 Faces Scrutiny
The first mention of using omega-3 
as a treatment for dry eye was in 
a 2005 study that showed women 
who ate regular amounts of tuna 
in their diets had lower rates of 
dry eye symptoms.2 It wasn’t until 
2011, however, that a pilot study 

DID THE DREAM 
STUDY CHANGE 
YOUR THINKING?
The controversial findings led some ODs to question the role 
of omega-3s, while others dispute the study itself. Here, several 
experts share their views. By Jane Cole, Contributing Editor

FISH OIL 20th Annual Dry Eye Report
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was specifically designed to deter-
mine if omega-3 would alleviate 
dry eye symptoms.3 The study 
concluded that dietary supplemen-
tation with omega-3 fatty acids for 
dry eye had no significant effect 
on meibum lipid composition or 
aqueous tear evaporation rate.3 On 
the other hand, the average tear 
production and volume increased 
in the omega-3 group, as indicated 
by Schirmer testing and fluoro-
photometry.3 Dr. Anshel notes that 
many studies since have found that 
omega-3 essential fatty acids have a 
positive effect on dry eye.

The DREAM Study—a one-
year, double-masked, randomized 
multicenter study by the National 
Eye Institute—took a fresh look 
at the benefits, or lack thereof, of 
omega-3 supplements in a dry eye 
patient population.1

The study recruited patients 
from private and academic optom-
etry and ophthalmology practices 
throughout the United States.1 Eligi-
ble participants included those who 
had signs and symptoms of moder-
ate-to-severe dry eye on two con-
secutive examinations performed 
two weeks apart, dry eye symptoms 
for at least six months, an Ocular 
Surface Disease Index (OSDI) score 
ranging from 25 to 80 at a screen-

ing visit and an OSDI 
score ranging 

from 21 to 
80 at 

the 

baseline eligibility visit.1 Patients 
also had to be willing to continue 
their current dry eye treatment 
regimens, use or want to use arti-
ficial tears at least twice daily in 
the previous two weeks and have 
at least two of the following four 
signs of dry eye in the same eye at 
the screening and baseline eligibility 
visits:1

• Conjunctival staining score 
≥1 

• Corneal fluorescein staining 
score ≥1

• Tear break-up time (TBUT) 
≤7

• Schirmer’s test with anesthe-
sia ≥1mm and ≤7mm in five 
minutes

Since nutritional supplementa-
tion is often used as an adjunct to 
other dry eye treatments, the inclu-
sion criteria were broad to mimic 
“real-world” clinical application, 
says Whitney Hauser, OD, of 
Southern College of Optometry in 
Memphis. A total of 329 patients 
were enrolled in the treatment 
group and 186 in the placebo 
group.

The clinical trial was considered 
“real-world” because it included 
patients with dry eye disease who 
sought relief of symptoms despite 
the use of other interventions. 
“Patients were allowed to continue 
their current treatments for dry 
eye disease, which is not the case 
in most industry-sponsored trials 
of treatments for this disease,” the 
DREAM researchers wrote in their 
paper.

Additionally, patients with a his-
tory of thyroid disease, Sjögren’s 

syndrome, 
rheumatoid 

arthritis 

or inflammatory diseases could be 
included in the trial if they were 
otherwise eligible.

The 3000mg daily dosage of n-3 
fatty acids was the highest dose 
used to date in clinical trials of fish-
derived n-3 fatty acids.1 The daily 
placebo was approximately 1tsp of 
olive oil, which primarily delivered 
n-9 oleic acid, a substance consid-
ered to be neutral with respect to 
changes in signs and symptoms of 
dry eye.1

After 12 months, the study 
authors did not find significant dif-
ferences in mean OSDI (primary 
outcome measure) or conjunctival 
staining, corneal staining, TBUT 
and Schirmer’s test (secondary 
outcome measures) between both 
groups.1

Penny Asbell, MD, who helped 
conduct the DREAM study, says 
that because there was no differ-
ence between the groups, you can’t 
conclusively say omega-3 actually 
works.4 “In fact, some people have 
said what really worked is seeing 
[patients] four times a year,” Dr. 
Asbell suggested in an online inter-
view following release of the study. 
“Just seeing them seemed to make 
everybody feel better.” She noted 
that while dry eye signs and symp-
toms both improved, the effect was 
more pronounced among symp-
toms, which may lend credence to 
her supposition than the effect was 
more a subjective experience influ-
enced by the higher level of care 
provided.

 “Within the profession, the 
study results stimulated a lot of 
talk and, in my opinion, a return 
to our scientific roots to read into 
the study to better understand the 
methodology and what was really 
being tested,” says Cecelia Koet-
ting, OD, of Norfolk, VA.

Dr. Anshel notes that the 
DREAM results also raised a lot 
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of eyebrows in the profession. 
“Most eye care professionals were 
surprised at the results of this 
study since many of them use just 
omega-3 fish oil to treat dry eye 

patients and have positive 
outcomes,” he says.

He adds that he was also 
slightly surprised omega-3 
fell short with how well he 
usually hears it works for 
dry eye treatment.

DREAM Interpretation
In the year since the DREAM 
study’s release, elements of 
its methodology have come 
under fire. In particular, 
the choice of placebo and 
whether the olive oil played 
a confounding role have 
been under the most intense 
scrutiny.

“What’s interesting in the study 
is that both the treatment and pla-
cebo groups saw improvements in 
signs and symptoms of dry eye,” 
says Mile Brujic, OD, of Bowling 

DREAM Extension Study Corroborates Original Findings
If fish oil therapy had effected a decrease in clinical signs and symptoms in the DREAM 
study, a worsening of outcomes might be expected following cessation. However, in a 
follow-up study recently presented at ARVO 2019, the DREAM researchers found no sig-
nificant difference in outcomes between patients who stopped taking the omega-3 sup-
plements and those who continued taking them over an additional 12-month period. This 
finding conforms with the original study results of no demonstrable benefit from omega-3 
supplementation, the researchers say.

The team pulled a subset participants (n=43) from the original treatment arm, random-
izing them into two groups: those who continued with therapy (21 patients) and those who 
switched to the olive oil placebo (22 patients). The primary outcome was a mean change 
from baseline (month 12 of the primary trial) in Ocular Surface Disease Index (OSDI) score. 
Secondary outcomes included changes in conjunctival and corneal staining scores, tear 
break-up time (TBUT), Schirmer’s test results and adverse event incidences. 

After 12 months, the study authors reported that the mean change in the total OSDI 
score (-0.6 points) was not significantly different between the omega-3 and the placebo 
groups. Additionally, they did not observe any significant differences between the groups 
in mean changes from baseline in conjunctival staining scores (-0.5 points), corneal stain-
ing scores (-0.6 points), TBUTs (-0.8 seconds) and Schirmer’s test results (1.2mm). They 
add that the rates of adverse events were also similar between both groups. 

These latest discoveries are consistent with the results of the primary clinical trial 
released last year, which also found that there was no beneficial effect of omega-3 rela-
tive to olive oil.

Hussain M, Shtein RM, Pistilli M, et al. DREAM extension study—comparison of placebo and omega-3 fatty acid supple-

ment groups on OSDI, 4 key signs of DED and adverse events. ARVO 2019. Abstract 6729-B0253.
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This patient displays diffuse superficial punctate 
keratitis (SPK) with a decreased TBUT.

Precise Measurements
Anytime, Anywhere
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Green, OH. He notes that the oils 
are similar in a way, as they both 
have strong anti-inflammatory 
properties.

“It seems that the treatment and 
the placebo improved outcomes in 
the study,” Dr. Brujic adds. “Not 
that the treatment arm didn’t work, 
but the placebo arm (olive oil) had 
a strong level of efficacy that met 
the omega-3’s.”

These results prompt an obvi-
ous question: why did the olive oil 
group do so well?

The olive oil used in the study 
was refined, meaning it had no 
significant levels of antioxidant 
and anti-inflammatory polyphenol 
compounds, Dr. Karpecki notes. He 
says oleic acid—an olive oil compo-
nent and seemingly unlikely placebo 
candidate—wasn’t incorporated 
to any significant degree in either 
group and no other olive oil com-
ponents offered a plausible explana-
tion on why the placebo group did 
so well, especially at a dosage of 
just 1tsp per day.

Compared with the Mediterra-
nean diet (which uses 60g of olive 
oil), DREAM investigators have 
suggested the olive oil placebo dose 
(5g, the equivalent of one table-

spoon) was too low to have a 
therapeutic effect.4,5 

 “That’s less than you usu-
ally put on your salad,” Dr. 
Asbell noted in her recorded 
comments.4 “It’s really not 
comparable to a Mediter-
ranean diet, where it’s 12 
times as much per day.” She 
explained that the study 
measured blood levels of 
each group, and found a 
fourfold increase from base-
line in omega-3 levels in the 
study group but no change in 
oleic-9 levels among the olive 
oil users.4

Some critics, however, have 
fixated on the study’s purported 
demonstration of a treatment effect 
from olive oil as a rationale to con-
tinue use of omega-3 supplements. 
“If you want to continue believing 
that, stop buying omega-3 and tell 
them to use olive oil,” Dr. Asbell 
observed in response to the criti-
cism. “It’s a lot less expensive.”4

The researchers defended their 
choice of placebo by arguing that 
the anti-inflammatory effects 
associated with olive oil are attrib-
uted mainly to polyphenols not 
found in the refined olive oil used 
in the study.6 However, research 
shows that oleic acid can alter the 
microbiome and reduce dysbio-
sis, conferring anti-inflammatory 
effects elsewhere in the body.6 Oleic 
acid may also counter the nega-
tive impact of saturated fat on the 
microbiome.7 

Dr. Koetting notes that the 
omega-3 used in the treatment 
arm was 3000mg of fish-derived 
n-3 eicosapentaenoic and docosa-
hexaenoic acids but did not include 
gamma-linolenic acid (GLA), which 
has been validated in six dry eye 
clinical trials for treating dry eye 
and is an anti-inflammatory omega 
not found in fish, flax or the aver-

age diet.8-13 Given the “real-world” 
study design, the results of the pla-
cebo would have made everything a 
challenge even if GLA was included 
and ended up being superior, Dr. 
Karpecki adds. 

“It’s a mystery, but with a p-value 
of 0.005, I find it hard to believe it 
could all be a placebo effect,” Dr. 
Karpecki says. “My only hypoth-
esis is that the ‘real-world’ study 
design led to murky data, so the dry 
eye improvements were more due 
to outside factors that were unac-
counted for.”

Further complicating things was 
the lack of strict inclusion and 
exclusion criteria, Dr. Karpecki 
notes. Including moderate-to-severe 
dry eye patients of different demo-
graphics and health profiles makes 
it increasingly difficult to come to 
a definitive conclusion and say that 
all oral omegas are ineffective, says 
Dr. Koetting.

“The study shows that not all 
omegas perform the same in treat-
ing dry eye symptoms,” she notes, 
“and that olive oil and omegas can 
both improve dry eye symptoms.” 

Dr. Karpecki believes the study 
did measure a good indicator of 
dry eye by including osmolarity 
as an endpoint. He says, however, 
that unless osmolarity is a factor 
for enrollment, findings will be too 
variable and, consequently, incon-
clusive. And that’s exactly what he 
thinks happened.

Additionally, while the study 
was promoted as “real-world,” it 
assumed most dry eye patients are 
already using excessive amounts of 
fish oil, Dr. Anshel notes.

“I have to wonder if the investi-
gators considered the safety of large 
amounts of omega-3 on a daily 
basis,” he says, adding that studies 
have linked excessive omega-3 fatty 
acids with high blood sugar and 
other negative side effects.14-16
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Staining shows this dry eye patient’s diffuse dense 
superficial punctate keratitis.
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The Profession Reacts
The DREAM Study did not change 
Dr. Koetting’s current practice of 
recommending omega-3 fatty acid 
supplements to her dry eye patients, 
and she believes the study’s find-
ings shouldn’t sway others either. 
“I have found, in practice, that 
omega supplementation, especially 
one that is GLA-based, is an effec-
tive part of treatment for these 
patients,” she notes. 

The results of the study also 
haven’t altered Dr. Anshel’s nutra-
ceutical recommendations for dry 
eye, as he doesn’t use stand-alone 
omega-3 fish oil as a treatment.

For Dr. Karpecki, the study 
reinforced the rationale for rec-
ommending a GLA (or possibly 
flaxseed oil/alpha-linolenic acid) 
along with fish oil. “I think it’s 
quite notable that the DREAM 
protocol discusses GLA metabolism 
and anti-inflammatory pathway at 
length,” he says.

The DREAM study likely hasn’t 
had a significant impact on pre-
scribing practices for nutritional 
supplements in optometry, accord-
ing to Dr. Hauser. While many 
would like to dismiss the study 
based on its design or choice of 
placebo, she says the results can-
not be ignored and it’s possible that 
nutraceuticals can play a valuable 
role in dry eye through evolving 
formulations or the addition of 
new components. “The study offers 
an opportunity to talk to patients 
about their whole food nutrition, 
which is a conversation many doc-
tors do not have,” Dr. Hauser says.

As a dry eye patient herself, Dr. 
Hauser continues to take omega-3 
supplements and recommends the 
supplements to her patients. “Doc-
tors committed to omega prod-
ucts use them because they have 
seen clinical improvement in their 
patients and believe in the supple-

ments’ anti-inflammatory effects,” 
she adds. “However, the study does 
raise the question of whether some 
patients would have potentially 
experienced improvement regard-
less. The DREAM study opened 
a dialogue about nutrition and 
supplementation in dry eye. I don’t 
think it’s the end of the conversa-
tion but rather the beginning.” ■
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N
early all eye care providers will treat dry eye and, 
while we have many arrows in our dry eye treat-
ment quiver, one, cyclosporine, is of particular 
interest. This agent first gained prominence in 

the United States when Restasis (cyclosporine A oph-
thalmic emulsion 0.05%, Allergan) launched in 2003. 
Since then, a number of similar pharmaceutical options 
have entered the domestic and foreign markets, with 
even more new formulations in clinical trials. With this 
expansion, optometrists should understand how the 
array of options differ, how they’re similar and other 
details of their mechanisms to pair them with the appro-
priate patients. This article reviews what the academic 
literature and published clinical trials show regarding the 
various cyclosporines around the globe. 

Inflammation’s Role
Dry eye—a multifactorial disease of the tears and ocular 
surface that causes discomfort, visual disturbance and 
tear film instability—is estimated to affect more than 40 
million Americans, and that number is anticipated to 
increase drastically.1-4 Inflammation is a major factor of 
dry eye and it is primarily mediated by CD4+ T cells.5

The initial induction of inflammation varies and can 
include one of two systemic autoimmune diseases. One 
is Sjögren’s syndrome (SS), which results in lymphocytic 
infiltration of the lacrimal gland, leading to aqueous-
deficient dry eye. The other is meibomian gland dysfunc-

tion (MGD), which reduces the lipid component of the 
tear film leading to evaporative dry eye.4,6 Irrespective 
of any identifiable underlying local or systemic inflam-
matory disorder, dry eye seems to be invariably associ-
ated with chronic inflammation of the ocular surface, 
although it is not known whether the local inflammation 

Drugs

How Do They Match Up?
After more than a decade with just a single agent to use, your options are expanding. 
This story explains their differences. By Michelle Hessen, OD

Cyclosporine 
Shoot-out:

This positive lissamine green conjunctival staining indicates 
dry eye, whereas the lid margin staining is indicative of lid 
wiper epitheliopathy. Cyclosporine drugs offer these kinds of 
patients relief. 
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is causative or simply occurs as a consequence of ocular 
dryness. Regardless, recognition of the role of inflamma-
tion in dry eye has been a crucial factor in facilitating dry 
eye treatment.

Since inflammation plays such a significant role in dry 
eye, promoting ocular surface disruption and symptoms 
of irritation, a number of anti-inflammatory treatments 
are currently available for its management. Many more 
anti-inflammatory medications are in the development 
or clinical trials phases. These agents inhibit the expres-
sion of inflammatory mediators on the ocular surface, 
thereby restoring the secretion of a healthy tear film and 
reducing the signs and symptoms of afflicted patients.  

CsA Overview
Cyclosporine A (CsA) has principal pharmacologic 
action of suppressing the activation and function of 
T-lymphocytes, acting as an immunosuppressant and 
inhibitor of cell death. Patients with severe dry eye often 
have a poor response to the standard twice-daily dosing 
of Restasis, even after several months of treatment, and 

often benefit from an increased dosing application of 
three or four times per day.8 Since frequent dosing can 
be a hassle for patients, researchers are seeking better 
drug delivery systems that can increase the concentration 
of CsA in the cornea and conjunctiva. While CsA drops 
may be compounded for patients at higher concentra-
tions, the access for patients to obtain them from a com-
pounding pharmacy may be limited and cost-prohibitive. 
But new options include the recently FDA-approval of 
Cequa (CsA 0.09%, Sun Pharmaceuticals), the com-
pounded drop Klarity-C (Imprimis) and formulations 
not yet available in the US,  including Ikervis (CsA 
0.1%, Santen), Modusik-A Ofteno, TJ Cyporin and 
Papilock Mini. 

CsA Mechanism of Action
Research shows commercially available topical cyclo-
sporine 0.05%, such as Restasis, or 1% compounded 
preparations are effective in several inflammatory 
conditions including vernal conjunctivitis, Thygeson’s 
superficial punctate keratitis, non-infectious keratitis 

Pathophysiology Review
Evidence from the past decade shows dry 
eye-related ocular surface inflammation 
is mediated by lymphocytes.9 Based on 
earlier immunohistopathological evalua-
tions, patients with both SS-related as well 
as non-SS dry eye have identical conjunc-
tival inflammation manifested by T-cell 
infiltrates and upregulation of CD3, CD4 
and CD8 as well as lymphocyte activa-
tion markers CD11a and HLA-DR.10 These 
results suggest symptoms of dry eye may 
be dependent on T-cell activation and 
resultant autoimmune inflammation. 

Multiple other studies followed and 
demonstrated the role of pro-inflammatory 
cytokines and matrix metalloproteinases 
(MMPs) in the pathogenesis of dry eye dis-
ease. Interleukin (IL)-1 is one of the most 
widely studied cytokines accompanying 
dry eye. An increase in the proinflam-
matory forms of IL-1 (IL-1α  and mature 
IL-1β) and a decrease in the biologically 
inactive precursor IL-1β have been found 
in the tear film of dry eye patients.11 The 
source of the increased levels of IL-1 was 
thought to be the conjunctival epithelium 

based on immunohistochemical studies.11 
More recently, reactive nitrogen species 
expressed by conjunctival epithelial cells 
have been recognized as playing a role in 
the pathogenesis or self-propagation of 
SS-related dry eye.12

In the same study, IL-1β, IL-6, IL-8, and 
tumor necrosis factor (TNF)-α also play a 
significant role in SS-related dry eye com-
pared with normal eyes.

The response of cells to extracellular 
stimuli, such as ocular surface stress 
(including changes in the composition of 
the tear film or hyperosmolarity and ultra-
violet light exposure) is mediated in part 
by a number of intracellular kinase and 
phosphatase enzymes.13 Mitogen-activated 
protein (MAP) kinases are integral com-
ponents of parallel MAP kinase cascades 
activated in response to a number of cellu-
lar stress, including inflammatory cytokines 
(e.g., IL-1 and TNF-α), heat shock, bacte-
rial endotoxin and ischemia. Activation of 
these MAP kinase homologues mediates 
the transduction of extracellular signals 
to the nucleus and is pivotal in regulation 
of the transcription events that determine 

functional outcome in response to such 
stresses. 

Researchers have identified these 
stress-activated protein kinases in the tear 
film of patients with dry eye. Activation of 
these stress pathways results in transcrip-
tion of stress-related genes, including 
MMPs, mainly MMP-9.14 In another study, 
MAP kinases were found to stimulate 
the production of inflammatory cytokines 
including IL-1, TNF-α and MMP-9 and 
thereby causing ocular surface damage.15

Hyperosmolarity induces inflammation 
in human limbal epithelial cells by increas-
ing expression and production of pro-
inflammatory cytokines and chemokines 
such as IL-1β, TNF-α and IL-8.16 This 
process appears to be mediated through 
activation of the C-Jun N-terminal kinases 
and MAPK signalling pathways. 

The science of dry eye pathogenesis 
may be complex, but it gives researchers 
numerous targets for potential therapies. 
All of these inflammatory mediators and 
pathways should be considered important, 
and should also be kept in mind when dis-
cussing treatment strategies.
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and MGD.17 The American Academy of Ophthalmology 
now considers CsA a dry eye treatment option in its Pre-
ferred Practice Pattern.18 The immunomodulating effects 
of cyclosporine A are achieved through binding with 
cyclophilins, which are a group of proteins. Cyclophilin 
A, which is found in the cytosol, and the cyclosporin-
cyclophilin A complex inhibits a calcium/calmodulin-
dependent phosphatase, calcineurin, which is thought to 
halt the production of the transcription of T-cell activa-
tion by inhibiting IL-2.19 Cyclophilin D is located in the 
matrix of mitochondria. Cyclosporine A-cyclophilin D 
complex modulates the mitochondrial permeability tran-
sition pore thereby inducing a mitochondrial dysfunc-
tion and cell death.20 The reduction in inflammation, via 
inhibition of T-cell activation and down-regulation of 
inflammatory cytokines in the conjunctiva and lacrimal 
gland is thus thought to allow enhanced tear produc-
tion.21-25 Topical cyclosporine also increases goblet cell 
density and decreases epithelial cell apoptosis.26 

Treatment Protocol
When starting CsA treatment for a patient, we com-
monly educate them on the somewhat extended and 
variable duration of using the eye drop before it may 
result in improvement of their symptoms. Relief may 
take three weeks to three months after initiating CsA.27 

In a survey of 144 patients in an extension study of 
the initial clinical trial of CsA (both the 0.05% and 
0.1% formulation), 62.5% reported that their dry 
eye symptoms began to resolve after three months of 
treatment.27 Patient reports of onset of symptom relief 
was faster in two larger survey studies involving more 
than 8,000 dry eye patients in which more than half 
of patients reported CsA was effective within three to 
five weeks.28,29 It is unclear if the reduction in symp-
toms and staining (sodium fluorescein and rose bengal) 
was secondary to active CsA vs. lubrication from CsA 
vehicle.28,29 In a prospective study of 158 patients treated 
with CsA, 22% reported no change in their symptoms 
as measured by the ocular surface disease index (OSDI) 
over an average of eight to 10 months of follow-up.30 
That large range in time to improvement may be because 
severe DED is so severe that patients notice slight 
improvements faster than someone who has more mod-
erate symptoms.

Patient education regarding side effects of CsA is also 
an important conversation to improve compliance. The 
most commonly reported side effect of CsA 0.5% is ocu-
lar burning (reported in 17% of patients), which is also 
the most cited reason for discontinuation of CsA.23,30-32 
Topical steroid use prior to instillation of CsA may help 

reduce this burning sensation.33 Pretreatment with topi-
cal Lotemax (loteprednol etabonate 0.5%, Bausch + 
Lomb) induction two weeks before the initiation of topi-
cal CsA 0.05% can provide more rapid relief of dry eye 
signs and symptoms and greater efficacy than CsA and 
artificial tears alone.33 No studies currently demonstrate 
findings that would suggest systemic absorption of topi-
cal CsA for ophthalmic use.

New CsA Options
The option of cyclosporine therapy is evolving from 
a single agent to a burgeoning category of choices. As 
Restasis is quite familiar to practicing optometrists, we 
will concentrate on the newer agents.

Cequa (Sun Pharmaceutical)—preclinically referred 
to as OTX-101—is a nanomicellular topical 0.09% 
formulation recently FDA approved for DED treatment. 
This aqueous-based solution (as opposed to the oil-based 
emulsion of Restasis), aims to deliver therapeutic concen-
trations of CsA with minimal discomfort. 

Investigators believe oil-based preparations are poorly 
tolerated by patients and lead to low bioavailability due 
to higher attraction of CsA to the lipophilic vehicle in 
contrast to the highly hydrophilic tissue.34 Therapeutic 
levels of emulsion forms are reached in the tissues only 
after a large number of instillations, raising concerns for 
patient compliance. CsA ocular emulsions have increased 
CsA tissue levels; however, manufacturing problems are 
associated with high cost and potential toxicity over 
long-term use.35 

The non-ionic surfactant polymers included in the 
Cequa formulation are FDA approved. Such safety 
from these polymers can be justified by the lack of 
toxicity from the preliminary results performed in 
human-derived corneal and retinal cells.36 In addition, 
the negligible charge of the formulation helps prevent 
repulsion of the formulation with negatively charged cell 
surfaces, improving its interaction with the ocular cells.37

A comparative pharmacokinetics study between 
cyclosporine concentrations after single topical admin-
istration of Restasis 0.05% and of Cequa 0.05%—
another CsA nanomicellar formulation—shows 
3.84-fold higher CsA concentrations in the tears for 
Restasis than Cequa.34 This is likely due to interaction 
of the oil-based vehicle with the outer oily layer of the 
tear. Similarly, the superior eyelid, which is primarily 
composed of a thin skin, absorbed significant CsA 
concentrations (1.98-fold) from oil-based Restasis in 
contrast to Cequa.34 Systemic CsA exposure was also 
substantially lower for both of the formulations in 
comparison with ocular tissues, indicating lower chances 

Drugs
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of systemic side effects. The favorable pharmacokinetic 
in vivo results obtained for Cequa led to its advancement 
into clinical trials. 

The majority of the ocular adverse events were mild 
and transient only at the instillation site with Cequa 
treatment groups, but no serious ocular adverse effects 
were reported in the Phase II/III study. Cequa 0.05% and 
0.09% treatment groups demonstrated an equivalent 
safety and tolerability profiles. 

Cequa is also the first DED product candidate that 
has demonstrated significant improvement for both 

conjunctival staining and anaesthetized Schirmer’s test, 
apart from reduction in corneal staining.38 The results 
of a Phase III study demonstrate that Cequa 0.09% sig-
nificantly improved sign- and symptom- end points of 
DED.39 The trial also proved the ocular safety of Cequa 
is consistent with the previous studies.39 

Cyclasol (Novaliq) is another preservative-free clear 
solution the treatment of moderate-to-severe DED. 
Using the company’s EyeSol technology based on semi-
fluorinated alkanes, the new formulation does not use 
water, oils, surfactants or preservatives. An ex vivo 
model supports the higher bioavailability potential 
whereby, after initial application, Cyclasol 0.05% passes 
through the corneal barrier in as little as two and a half 
hours; after 8.5 hours, Restasis had not penetrated.40 

Researchers believe Cyclasol has a significantly greater 
local bioavailability based on penetration into the cor-
nea, compared with Restasis and Ikervis (eightfold and 
twofold respectively). 

Efficacy, safety and tolerability of a 0.1% formulation 
of Cyclasol were evaluated in a Phase II, multicenter, 
randomized, vehicle-controlled clinical trial, double-
masked between Cyclasol (0.5% and 0.1%) and vehicle 
with open-label comparator (Restasis) at twice daily for 
16 weeks.42 Cyclasol showed a consistent reduction in 
corneal and conjunctival staining compared with both 
vehicle and Restasis over the 16-week treatment period 
with an early onset of effect (at day 14). 

A mixed-effect-model approach demonstrated that 
the Cyclasol drug effect was statistically significant over 
vehicle.42 This analysis suggests a significant Cyclasol 
effect for OSDI as a symptom parameter. The number of 
ocular adverse events were low in all treatment groups. 
No clear differences between the two Cyclasol concen-
trations were observed in signs, symptoms or safety 
parameters analyzed for the clinical data, and this find-
ing was supported by the modeling data. 

Ikervis (Santen) is a preservative-free formulation 
being evaluated, yet unavailable, in the United States. 

In a clinical trial, 246 DED patients with severe cor-
neal fluorescein staining were randomised to one drop of 
Ikervis or vehicle daily at bedtime for six months.43 The 
primary endpoint was the proportion of patients achiev-
ing by month six at least a two-grade improvement in 
corneal staining and a 30% improvement in symptoms, 
measured with the OSDI.43 The proportion of respond-
ers in the Ikervis group was not statistically significant 
(28.6%, compared with 23.1% in the vehicle group).43 

The severity of corneal staining improved significantly 
from baseline at six months with Ikervis compared with 
the vehicle. The proportion of Ikervis-treated patients 

Table 1. Topical Cyclosporines1-4

Product Form Regimen Indication

Restasis (0.5mg/mL, 
Allergan)

Anionic 
emulsion

BID DED (KCS with 
presumed 
suppression of tear 
production)

Cequa (0.09%, Sun 
Pharma)

Solution BID KCS

Ikervis (1.0mg/mL, 
Santen)

Cationic 
emulsion 

QD DED (severe keratitis 
which has not 
improved with tear 
substitutes)

Cyclasol (0.5% and 
0.1%, Novaliq)

Solution QID, BID KCS

Klarity -C (0.1% 
cyclosporine in 
chondroitin sulfate, 
ImprimisRx)

Emulsion BID or QD KCS

Papilock Mini (1.0mg/
mL, Santen)

Solution) TID VKC

Modusik-A Ofteno 
(1.0mg/mL, 
Laboratorios Sophia)

Solution BID KCS with a 
functional decrease 
of lacrimal glands

Lacrinmune (0.5mg/
mL, Bausch + Lomb)

Emulsion BID KCS with a 
functional decrease 
of lacrimal glands

TJ Cyporin (0.5mg/
mL, Taejoon)

Solution BID Ocular inflammation 
associated with KCS

Cyporin (0.5mg/mL, 
Aristopharma)

Solution BID Ocular inflammation 
associated with KCS

Cyclorin (0.5mg/mL, 
Ibn Sina)

Solution BID Ocular inflammation 
associated with KCS
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with a three-grade improvement in corneal staining at 
six months (from four to one) was 28.8% compared 
with 9.6% of vehicle-treated subjects, but this was a post 
hoc analysis. The mean change from baseline in the 100-
point OSDI score was -13.6 with Ikervis and 14.1 with 
vehicle at month six.43 In addition, no improvement was 
observed for Ikervis compared with vehicle at month 
six for other secondary endpoints, including ocular 
discomfort score, Schirmer test, use of concomitant 
artificial tears, investigator’s global evaluation of efficacy, 
tear break-up time, lissamine green staining, quality of 
life score and tear osmolarity.43

In a different six-month trial, 492 DED patients 
with moderate-to-severe corneal staining were also ran-
domized to Ikervis or vehicle daily at bedtime for six 
months.44 The two primary endpoints were the change in 
corneal staining score, and the change in global score of 
ocular discomfort unrelated to study medication instilla-
tion, both measured at six months.44 Researchers noted 
a small but statistically significant difference in corneal 
staining between the treatment groups at six months in 
favor of Ikervis.44

Klarity -C (ImprimisRx) is yet another formulation to 
be used in the treatment of signs and symptoms of dry 
eye.45 It contains 0.1% cyclosporine in a chondroitin 
sulfate ophthalmic emulsion, which is said to have short-
term anti-inflammatory properties.46 The product is sup-
plied in a multi-dose bottle for convenience and potential 
cost savings. In a three-month study of 75 patients, 
OSDI scores improved in all patients, and 56% had at 
least a 20  point change in OSDI.45 In addition, 81.2% 
of eyes had a reduction in corneal staining after three 
months of topical therapy.45

International medications. A few other cyclosporine 
formulations, unavailable in the US, have been men-
tioned in the literature; however, minimal research has 
been published to support efficacy and safety. Papilock 
Mini was approved in 2008 in Japan to treat vernal 
keratoconjunctivitis (VKC) at a dosage of three times 
daily. Lacrinmune (topical cyclosporine 0.05% emulsion, 
Bausch + Lomb) launched in Argentina and is dosed 
twice daily for the treatment of keratoconjunctivitis sicca 
(KCS). TJ Cyporin (cyclosporine 0.05% solution, Tae-
joon Pharmaceuticals) is available in some countries in 
Asia. Modusik-A Ofteno (cyclosporine 1%, Labratorios 
Sophia) was approved in 2003 to treat KCS and is avail-
able in Mexico, Chile, Columbia, Peru and Equador.
 
Future Directions
Additional research is being performed to evaluate the 
use of CsA-eluting contact lenses to treat dry eye.47 These 

lenses showed an initial burst and sustained release of 
CsA until 48 hours. New Zealand rabbits exhibited 
improved clinical parameters and conjunctival goblet 
cell density as well as decreased inflammatory cytokines. 
Advancements in drug delivery continue to be explored 
for the treatment of this multifactorial ocular disease. 

The inflammatory nature of dry eye disease has 
been widely accepted; thus, the direction for treatment 
research is geared toward the reduction of inflammatory 
cytokines. Cyclosporine A inhibits the immune reaction. 
There are documented drawbacks to this drug in regards 
to its somewhat poor tolerability, instability and low 
bioavailability. Several pharmaceutical companies are 
working on formulations to maximize the effects while 
minimize side-effects and keep dosing infrequent. 

The above formulations of cyclosporine differ in their 
concentration and preparation and thus bioavailability 
to ocular tissue. That being said, future clinical research 
may assist us in choosing the right medication for treat-
ment of ocular surface inflammatory conditions by 
understanding if one formulation will provide greater 
improvement in ocular surface staining, increased tear 
production, as well as tolerability. ■

Dr. Hessen is a clinical instructor at the Wilmer Eye 
Institute’s Ocular Surface Diseases and Dry Eye Clinic at 
Johns Hopkins School of Medicine, where she specializes 
in ocular surface disease.
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C
onjunctival tumors include a spectrum of benign 
and malignant neoplasms.1-5 The types differ 
based on age and race, systemic immune status 
and long-term exposures. A large study of 5,002 

cases from an ocular oncology center revealed that 
52% were benign, 18% were premalignant and 30% 
were malignant (Table 1).1,2 Even though this report 
was from an ocular oncology center and malignancies 
might be over-represented, it is important for clinicians 
to understand the variety of conjunctival tumors. 

The five most common tumors were nevus 
(23%), ocular surface squamous neoplasia (OSSN, 
14%), primary acquired melanosis (PAM, 12%), 
melanoma (12%) and lymphoid tumor (9%).5

Malignant tumors were seen most often in adults 
and included melanoma (12%), squamous cell 
carcinoma (SCC, 9%), lymphoma (7%), Kaposi’s 
sarcoma (<1%), metastasis (<1%) and others.1

Conjunctival tumors in children demonstrate 
malignancy only 3% of the time.5

This review of the most common conjunctival 
tumors will prepare you to manage them appropri-
ately, whether in your office or through referral.  

Ocular Surface Squamous Neoplasia 
The general clinical term of OSSN includes a 
spectrum of malignancies that ranges from mild 
epithelial dysplastic changes, such as conjunctival 
intraepithelial neoplasia (CIN), to more severe 
invasive carcinoma that invades through the base-
ment membrane into the substantia propria, such 
as squamous cell carcinoma. 

Clinical features. Conjunctival OSSN classically 
occurs in older Caucasian males, particularly those 
with chronic sun exposure. In the United States, con-
junctival SCC is five times more common in males and 
Caucasians. However, in Africa, conjunctival SCC is 
nearly equally common in men and women, and it 
occurs at a younger age than in the United States.6

Ocular surface squamous neoplasia usually presents 
as a unilateral, vascularized gelatinous mass, located 

Conjunctiva

A Guide to

These are benign half the time—but when they are malignant, you need to be ready 
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Conjunctival Tumors

Table 1. Type, Frequency of Conjunctival Tumors2,5 
Category and Specific Diagnosis All Patient Ages 

(n=5,002)
 Children <21

(n=806)

Choristomatous tumors   101 (2%)  65  (8%)
Epithelial tumors (benign)  95 (2%)  9  (1%)
Epithelial tumors (premalignant, 
malignant)

 729 (15%)  2  (<1%)

Melanocytic tumors (including nevus, 
PAM, melanoma) 

 2590 (52%)  553  (69%)

Vascular tumors  212 (4%)  54  (7%)
Fibrous tumors   15  (<1%)  4  (<1%)
Neural tumors  5  (<1%)  1  (<1%)
Xanthomatous tumors   8  (<1%)  6  (1%)
Myxomatous tumors  7  (<1%)  1  (<1%)
Lipomatous tumors   44  (1%)  3  (<1%)
Lacrimal gland tumors  15  (<1%)  1  (<1%)
Lymphoid/leukemic tumors  474  (10%)  47  (6%)
Metastatic tumors from remote cancers  6  (<1%)  0  (0%)

Secondary tumors from adjacent 
tumors

 66  (1%)  2  (<1%)

Non-neoplastic masquerader  635  (13%)  58  (7%)
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in the sun-exposed conjunctiva at 
the nasal or temporal limbus (Figure 
1). Overlying leukoplakia, dilated 
feeder vessels and foamy infiltration 
of the adjacent corneal epithelium 
can occur and can rarely invade into 
the globe or orbit. 

Predisposing factors. The most 
important environmental factors for 
OSSN include chronic sun exposure 
and cigarette smoke exposure. Two 
key host predisposing factors include 
fair complexion and underlying 
human immunodeficiency virus 
(HIV) and human papillomavirus.6 
Patients with immune deficiency, 
particularly those with HIV, are 
at risk for OSSN and can have 
advanced, bilateral and invasive 
tumors.1 This is especially seen in 
Africa, where HIV is prevalent and 
OSSN occurs in both males and 
females and at a younger age.6 Other 
immune dysregulation can predis-
pose a patient to OSSN, including organ transplant 
immunosuppression, eczema/atopy, ocular cicatricial 
pemphigoid, xeroderma pigmentosum and autoim-
mune conditions.7 

Classification. The American Joint Committee on 
Cancer (AJCC)’s 8th edition manual provides the most 
recent classification for conjunctival carcinoma, includ-
ing SCC and CIN (Table 2).8 

Management. This involves surgical resection 
using the “no-touch” technique or nonsurgical thera-
pies such as topical chemotherapy with mitomycin C 
(MMC) or 5-fluorouracil (5-FU), topical or injected 
immunotherapy with interferon alpha-2b (IFN), topi-
cal antiviral medication (cidofovir) or photodynamic 
therapy.7,9-11 

The surgical no-touch technique involves detailed 
evaluation of the tumor using slit-lamp biomicros-
copy to visualize all tumor margins, including bulbar, 
forniceal and tarsal components, to understand the 
entire extent of the tumor and enable the clinician 
to hand-draw a template recording.9 This template 
is then taken into the surgery to ensure the entire 
tumor is removed. 

At the time of surgery, only the surrounding nor-
mal tissue is held with forceps, and the tumor is 
never touched to avoid seeding of tumor. In addition, 
balanced salt solution is not employed during surgery 

to avoid liquid-dispersion of cancer cells. Following 
tumor removal, closure with clean instruments is cru-
cial. Using this technique for OSSN, tumor persistence 
or recurrence is found in fewer than 5% of cases.

Topical chemotherapy with 5-FU or MMC is 
efficient in resolving the OSSN, often within two to 
four weeks of therapy, although a risk for stem cell 

Fig. 1. Limbal OSSN: with leukoplakia and corneal involvement (A), with prominent 
intrinsic vascularity and feeder vessels (B), in a HIV patient (C), and with deep corneal 
invasion requiring resection and plaque radiotherapy (D).

Table 2. Classification of Conjunctival Carcinoma8

Definition of Primary Tumor

CATEGORY CRITERIA

TX Primary tumor cannot be assessed
T0 No evidence of primary tumor
Tis Carcinoma in situ
T1 Tumor (≤5mm in greatest dimension) invades through 

the conjunctival basement membrane without invasion of 
adjacent structures

T2 Tumor (>5mm in greatest dimension), invades through 
the conjunctival basement membrane without invasion of 
adjacent structures

T3 Tumor invades adjacent structures excluding the orbit
T4 Tumor invades the orbit with or without further extension
  T4a Tumor invades orbital soft tissues, without bone invasion
  T4b Tumor invades bone
  T4c Tumor invades adjacent paranasal sinuses
  T4d Tumor invades brain
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deficiency exists. Our topical therapy preference is 
immunotherapy with IFN, as it is well tolerated with 
good tumor control, often over three months and 
with little complication and only minor follicular 
conjunctivitis.10,11 These medications can be locally 
toxic to the corneal epithelium, but less so with 
interferon, and patients should be followed closely 
while on them. If cost is a factor to the patient, topical 
5-FU is the least expensive, followed by MMC and 
then IFN. 

Conjunctival Lymphoid Tumors
Lymphoid neoplasms range from low- to high-grade 
tumors and arise from monoclonal proliferation of 
lymphocytes. The lymphoid tumors that occur in the 
periocular region often involve several tissues such as 
the conjunctiva, orbit and eyelid and are termed “ocu-
lar adnexal” lymphoid tumors, including benign reac-
tive lymphoid hyperplasia (BRLH) and lymphoma. 

BRLH and lymphoma are on opposite ends of the 
spectrum, with BRLH appearing clinically as a local-
ized “salmon patch” and histopathologically benign 
whereas lymphoma also appears as a “salmon patch” 
but with more aggressive histopathologic features, with 
mitotic activity and classified as malignant.   

Ocular adnexal lymphoid tumors are typically of 
B-cell origin. A multicenter study of 268 patients with 
conjunctival lymphoma found the four most common 
types included extranodal marginal zone lymphoma 

(ENMZL, previously termed mucosal-associated lym-
phoid tissue) in 68%, follicular lymphoma (FL) in 
16%, mantle cell lymphoma (MCL) in 7% and diffuse 
large B-cell lymphoma (DLBCL) in 5%.12 Other types 
of conjunctival lymphoma include lymphoplasmacytic 
lymphoma and plasmacytoma. 

Clinical features. Conjunctival lymphoma usually 
presents in older patients between the ages of 60 and 
70. This tumor can manifest as primary lymphoma, 
limited to the periocular region, or as secondary lym-
phoma with disease elsewhere. Most primary lym-
phoma occurs with ENMZL and FL and secondary 
lymphoma with DLBCL and MCL. One analysis of 
117 patients with conjunctival lymphoma found sys-
temic involvement in 31%, most often in those with 
bilateral multifocal ocular adnexal lymphoma.13 

Conjunctival lymphoma classically manifests as a 
pink salmon-colored, smooth-surfaced subconjunctival 
mass, sometimes with feeder vessels (Figure 2). This 
smooth, multilobulated mass can resemble follicular 
or papillary conjunctivitis. This tumor is most often 
located in the conjunctival fornix (44%) or midbulbar 
(42%) region and, rarely, in the caruncle (7%) or lim-
bus (7%).13 In addition to the conjunctiva, lymphoma 
can be found infiltrating the orbit, eyelid or uvea.13 
Most patients with conjunctival lymphoma do not 
exhibit an intraocular component, but if present, it 
generally resides in the uvea and not the retina or vit-
reous.

Predisposing factors. Immune 
dysfunction and autoimmune condi-
tions, as well as infective etiologies 
such as Helicobacter pylori and 
Chlamydia psittaci are all predispos-
ing factors for conjunctival lym-
phoma. BRLH may be a potential 
precursor to lymphoma and, while 
predominately found in adults, can 
occasionally occur in children.5 In 
fact, the younger the patient at the 
time of diagnosis of a conjunctival 
lymphoid tumor, the more likely it is 
BRLH and not lymphoma.

Classification. Several classifica-
tions for conjunctival lymphoma 
exist, including the Ann Arbor, 
World Health Organization and 
AJCC 8th edition staging (Table 3).8 
The AJCC clinical staging is based 
on tumor location, regional lymph 
node and distant involvement.8 

Fig. 2. Conjunctival lymphoma can be salmon-pink (A) or multilobulated forniceal (B). 
Medial forniceal conjunctival lymphoma before (C) and after (D) ritiximab.

Conjunctiva
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Management. Caring for patients with conjunc-
tival lymphoma primarily depends on the extent of 
periocular involvement, systemic involvement and 
their general health. In patients with only conjunctival 
lymphoma and no systemic involvement, treatment is 
focused on complete surgical resection. Treatment with 
external beam radiotherapy or rituximab are options 
if the tumor is nonresectable. For those with periocu-
lar and systemic lymphoma, treatment with systemic 
rituximab or the addition of chemotherapy are consid-
erations. 

Systemic prognosis with conjunctival lymphoma is 
directly related to each subtype, as one study found the 
five-year survival was 97% for ENMZL, 82% for FL, 
55% for DLBCL and only 9% for MCL.12 

Conjunctival Melanoma
Conjunctival melanocytic tumors are unquestionably 
common, representing more than 50% of cases in a 
large series of conjunctival tumors from an ocular 
oncology unit.1,2 This class of melanocytic tumors 
includes many types such as nevus, complexion-related 
melanosis, PAM, secondary acquired melanosis, mela-
noma and metastases.1-5 On some continents where 
patients have dark complexions, even OSSN can 
appear melanocytic. Of these lesions, conjunctival 
nevus represents 45% and primary conjunctival mela-
noma represents 23% of all melanocytic tumors in an 
ocular oncology practice.2 

In the United States, the age-adjusted incidence of 
conjunctival melanoma doubled between 1973 and 
1999 from 0.27 per million to 0.54 per million.14,15 
The incidence increased 295% in white men in the 
United States over the same 27-year period, especially 
among men aged 60 years or older.14 Researchers spec-
ulate the increasing rate may be related to ultraviolet 
light exposure. 

Clinical features. Conjunctival melanoma is a pig-
mented or non-pigmented malignancy that can arise 
from PAM, nevus or de novo.16 Melanoma can be 
found on the limbal, bulbar, forniceal or palpebral 
conjunctiva and often demonstrates dilated, tortuous 
feeder and intrinsic vessels typically surrounded by flat 
PAM (Figure 3). In general, tumors measuring greater 
than 2mm in thickness are at significant risk for lymph 
node metastasis. Tumor invasion into the orbit is par-
ticularly serious with substantial metastatic risk. 

Local tumor recurrence or new tumor is found in 
50% of cases, often related to new PAM transforma-
tion. Distant metastasis—often to the preauricular, 
submandibular or cervical lymph node chain—is found 

in 25% of patients. Sentinel lymph node biopsy can 
help clinicians evaluate for subclinical lymph node 
infiltration. Multiple recurrences, especially those 
involving the orbit, necessitate orbital exenteration. 

Predisposing factors. The most important 
predisposing factor for conjunctival melanoma is 
the presence of long-standing conjunctival nevus or 
PAM.16-18 When studying conjunctival melanoma 
origin by histopathology, researchers found the origin 
was PAM in 74%, de novo in 19% and nevus in 7%.16 

Table 3. Classification of Ocular Adnexal 
Lymphoma8

CATEGORY CRITERIA

Definition of Primary Tumor

TX Tumor extent not specified
T0 Tumor absent
T1 Tumor in conjunctiva without eyelid or orbit 

involvement
T2 Tumor in orbit with or without conjunctival involvement
T3 Tumor in preseptal eyelid with or without orbital and/

or conjunctival involvement
T4 Tumor in orbit plus additional bone, maxillofacial 

sinuses, and brain
Definition of Regional Lymph Nodes (N)

NX Regional lymph nodes not assessed
N0 Regional lymph node involvement absent
N1 Regional lymph node involvement present and 

superior to mediastinum (preauricular, parotid, 
submandibular, and cervical nodes)

   N1a 1 lymph node region involvement superior to 
mediastinum

   N1b >2 lymph node regions involvement superior to 
mediastinum

N2 Regional lymph node involvement in mediastinum
N3 Regional lymph node involvement in peripheral and 

central lymph node regions (diffuse or disseminated)
Definition of Distant Metastasis (M)

M0 Distant involvement at other extranodal site absent
M1a Distant involvement in noncontiguous tissue (parotid 

gland, submandibular gland, lung, liver, spleen, kidney, 
breast)

M1b Distant involvement in bone marrow
M1c Both M1a and M1b present
Definition of Histologic Grade (G)

GX Grade cannot be assessed
G1 1 to 5 centroblasts/10 high power fields (HPF)
G2 5 to 15 centroblasts/10 HPF 
G3 >15 centroblasts/10 HPF but with admixed centrocytes
G4 >15 centroblasts/10 HPF but without centrocytes

Conjunctiva
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Clinical studies estimate that one in 300 nevi develop 
into melanoma.17,18 

A large clinical study found that the 10-year risk 
for PAM transformation into melanoma was about 
9%, and the greater extent of PAM promoted a 
greater risk for transformation into melanoma.19 
Hence, it is important to identify PAM and treat 
this condition with surgical excision, cryotherapy 
and even superficial keratectomy (if there is corneal 
involvement) with the intention of preventing 
melanoma.

The differentiation of conjunctival nevus from mel-
anoma can be challenging. In a recent analysis of 510 
cases of conjunctival nevus vs. melanoma in children, 
melanoma was more common in older children, with 
a relative risk (RR) of 4.80, greater tumor thickness 
(RR of 1.14), greater base (RR of 4.92), tumor hem-
orrhage (RR of 25.30) and lacking intrinsic cysts (RR 
of 5.06).5 The researchers assigned these features, 
predictive of conjunctival melanoma in children, to a 
mnemonic: CATCH Melanoma, representing: Chil-
dren Age older, Thickness/base greater, Cyst lacking, 
Hemorrhage for Melanoma.5   

Differentiation of PAM from melanoma can also 
be challenging; however, melanoma has thickness and 
PAM is completely flat. In an analysis of 1,224 cases 
of PAM vs. melanoma in all ages, melanoma with sig-
nificantly greater based on median patient age (54 vs. 
61 years); male sex (35% vs. 49%); location in fornix 
(2% vs. 6%) and tarsus (1% vs. 4%); larger median 

Fig. 3. Pigmented conjunctival melanoma can arise from PAM 
(A). Non-pigmented conjunctival melanoma may have intense 
vascularity (B). PAM could also cause mixed pigmented/non-
pigmented conjunctival melanoma (C). PAM caused limbal 
melanoma in this African-American patient (D).

Conjunctiva
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basal diameter (6mm vs. 8mm), thickness (<1mm vs. 
1mm), feeder vessels (10% vs. 48%) and intrinsic 
vessels (4% vs. 33%); and hemorrhage (<1% vs. 
3%).2  

Tissue biomarkers are important for the assessment 
of conjunctival melanoma and include BRAF muta-
tion, TERT promoter mutation and PTEN mutation.1 
Identifying these biomarkers is critical when plan-
ning systemic therapy for treatment or prevention 
of metastasis, as targeted therapies against certain 
biomarkers are available, such as vemurafenib for 
BRAF-mutated malignancy.

Classification. The AJCC’s clinical classification 
for conjunctival melanoma is based on tumor extent 
by quadrants, tumor location and invasive features 
(Table 4).8 Our team studied outcomes of conjunc-
tival melanoma based on the AJCC 7th edition and 
found this staging was highly predictive of progno-
sis.20 Melanoma classified as T2 and T3 (compared 
with T1) showed significantly higher rates of local 
recurrence, regional lymph node metastasis, distant 
metastasis and death. 

Management. Care for conjunctival melanoma 
basically involves complete surgical resection using 
the no-touch technique to avoid tumor seeding. 
The first surgery is the most important, as delicate 
removal of the entire tumor without tumor seeding is 
key to preventing future recurrences and metastases.16 

Melanoma at the corneoscleral limbus is removed 
under the operating microscope also using the no-
touch technique. The flat corneal component is 
removed with absolute alcohol, superficial epitheli-
ectomy without disruption of Bowman’s membrane. 
The conjunctival portion is removed with 2mm to 
3mm margins and released at the limbus using flat 
episcleral dissection. If scleral invasion is present, 
plaque radiotherapy is applied. All conjunctival mar-
gins are treated with double freeze-thaw cryotherapy. 

Reconstruction involves primary closure tech-
niques, rotational flap or amniotic membrane 
transplantation, often with symblepharon ring with 
amniotic membrane draping. Melanoma that extends 
into the orbit requires orbital exenteration or, more 
recently, immunotherapy with checkpoint inhibi-
tion.21

Patients with conjunctival melanoma should be 
monitored by an ocular oncologist for local recur-
rence and by a systemic melanoma oncologist for 
metastatic disease, particularly with regional lymph 
node palpation and sentinel lymph node biopsy. 
Metastases initially appear in the preauricular or 
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submandibular lymph nodes, then later in the lung 
and brain. New evidence suggests that melanoma 
metastasis could be sensitive to BRAF inhibitors or 
immune checkpoint inhibitors.21,22

Conjunctival tumors encompass a broad spectrum 
of tumors. The most common malignancies include 
OSSN, lymphoma and melanoma. Recognizing the 
classic clinical features, understanding precursors and 
prompt and appropriate management of these malig-
nancies are important for best patient outcomes. ■

Drs. Shields, Lally and Shields work in the Ocular 
Oncology Service at Wills Eye Hospital, Thomas Jef-
ferson University, in Philadelphia. Support provided 
by Eye Tumor Research Foundation, Philadelphia. 

1. Shields CL, Chien JL, Surakiatchanukul T, et al. Conjunctival tumors: review of clinical 

features, risks, biomarkers, and outcomes. The 2017 J. Donald M. Gass Lecture. Asia Pac 

J Ophthalmol. 2017;6:109-20.

2. Shields CL, Alset AE, Boal NS, et al. Conjunctival tumors in 5002 cases. Comparative 

analysis of benign versus malignant counterparts. The 2016 James D. Allen Lecture. Am J 

Ophthalmol. 2017;173:106-33.

3. Shields CL, Shields JA. Tumors of the conjunctiva and cornea. Surv Ophthalmol. 

2004;49:3-24.

4. Grossniklaus HE, Green WR, Luckenbach M, et al. Conjunctival lesions in adults. A clini-

cal and histopathologic review. Cornea. 1987;6:78-116.

5. Shields CL, Sioufi K, Alset AE, et al. Conjunctival tumors in children. Features differenti-

ating benign from malignant tumors. JAMA Ophthalmol. 2017;135:215-24.

6. Gichuhi S, Sagoo MS, Weiss HA, et al. Epidemiology of ocular surface squamous neo-

plasia in Africa. Trop Med Int Health. 2013;18:1424-43.

7. Shields CL, Ramasubramanian A, Mellen P, Shields JA. Conjunctival squamous cell car-

cinoma arising in immunosuppressed patients (organ transplant, human immunodeficiency 

virus infection). Ophthalmology. 2011;118:2133-7.

8. Amin MB, Edge S, Greene F, et al., eds. AJCC Cancer Staging Manual. 8th ed. Chicago; 

Springer International Publishing: 2017.

9. Shields JA, Shields CL, De Potter PV. Surgical approach to conjunctival tumors. The 

1994 Lynn B. McMahan Lecture. Arch Ophthalmol. 1997;115:808-15.

10. Shields CL, Kaliki S, Kim HJ, et al. Interferon for ocular surface squamous neoplasia 

in 81 cases: Outcomes based on the American Joint Committee on Cancer classification. 

Cornea. 2013;32(3):248-56.

11. Karp CL, Galor A, Chhabra S, et al. Subconjunctival/perilesional recombinant inter-

feron α2b for ocular surface squamous neoplasia: a 10-year review. Ophthalmology. 

2010;117(12):2241-6. 

12. Kirkegaard MM, Rasmussen PK, Coupland SE, et al. Conjunctival lymphoma – An 

international multicenter retrospective study. JAMA Ophthalmol. 2016;134:406-14.

13. Shields CL, Shields JA, Carvalho C, et al. Conjunctival lymphoid tumors: clinical analy-

sis of 117 cases and relationship to systemic lymphoma. Ophthalmology. 2001;108:979-

84.

14. Yu GP, Hu DN, McCormick S, Finger PT. Conjunctival melanoma: Is it increasing in the 

United States? Am J Ophthalmol. 2003;135:800-6.

15. Tuomaala S, Kivela T. Correspondence regarding conjunctival melanoma: Is it increas-

ing in the United States? Am J Ophthalmol. 2003;136:1189-90.

16. Shields CL, Markowitz JS, Belinsky I, et al. Conjunctival melanoma. Outcomes based 

on tumor origin in 382 consecutive cases. Ophthalmology. 2011;118:389-95.

17. Shields CL, Fasiuddin AF, Mashayekhi A, et al. Conjunctival nevi: clinical features and 

natural course in 410 consecutive patients. Arch Ophthalmol. 2004;122:167-75.

18. Gerner N, Norregaard JC, Jensen OA, Prause JU. Conjunctival naevi in Denmark 

1960-1980. A 21-year follow-up study. Acta Ophthalmol Scand. 1996;74:334-7.

19. Shields JA, Shields CL, Mashayekhi A, et al. Primary acquired melanosis of the con-

junctiva: risks for progression to melanoma in 311 eyes. The 2006 Lorenz E. Zimmerman 

lecture. Ophthalmology. 2008;115:511-9.

20. Shields CL, Kaliki S, Al-Dahmash S, et al. American Joint Committee on Cancer (AJCC) 

Clinical Classification predicts conjunctival melanoma outcomes. Ophthalm Plast Reconstr 

Surg. 2012;5:313-23.

21. Sagiv O, Thakar SD, Kandl TJ, et al. Immunotherapy with programmed cell death 

1 inhibitors for 5 patients with conjunctival melanoma. JAMA Ophthalmol. 2018 Nov 

1;136(11):1236-41. 

22. Dalvin LA, Shields CL, Orloff M, et al. Checkpoint inhibitor immune therapy. Systemic 

indications and ophthalmic side effects. Retina. 2018;6:1063-78.

Table 4. Classification of Conjunctival Melanoma8

CATEGORY CRITERIA

Definition of Primary Clinical Tumor 

TX Primary tumor cannot be assessed
T0 No evidence of primary tumor
T1 Tumor of the bulbar conjunctiva
   T1a <1 quadrant
   T1b >1 but <2 quadrants
   T1c >2 but <3 quadrants
   T1d >3 quadrants
T2 Tumor of nonbulbar conjunctiva (forniceal, palpebral, tarsal, 

caruncle)
   T2a Noncaruncular and <1 quadrant
   T2b Noncaruncular and >1 quadrant
   T2c Caruncular and <1 quadrant
   T2d Caruncular and >1 quadrant
T3 Tumor of any size with local invasion

   T3a Globe
   T3b Eyelid
   T3c Orbit
   T3d Nasolacrimal duct and/or lacrimal sac and/or paranasal 

sinuses
T4 Tumor (any size) with with invasion of central nervous 

system
Definition of Regional Lymph Nodes (N)

NX Regional lymph nodes cannot be assessed
N0 Regional lymph node metastasis absent
N1 Regional lymph node metastasis present
Definition of Distant Metastasis (M)

M0 Distant metastasis absent
M1 Distant metastasis present
Definition of Primary Pathological Tumor 

TX Primary tumor cannot be assessed
T0 No evidence or primary tumor
Tis Tumor confined to conjunctival epithelium
T1 Tumor of bulbar conjunctiva
   T1a Tumor with <2mm thickness invasion of substantia propria
   T1b Tumor with >2mm thickness invasion of substantia propria
T2 Tumor of nonbulbar conjunctiva
   T2a Tumor with <2mm thickness invasion of substantia propria
   T2b Tumor with >2mm thickness invasion of substantia propria
T3 Tumor (any size) with local invasion
   T3a Globe
   T3b Eyelid
   T3c Orbit
   T3d Nasolacrimal duct and/or lacrimal sac and/or paranasal 

sinuses
T4 Tumor (any size) with invasion of central nervous system

Conjunctiva
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Y
ou have dilated your 
diabetic patient and their 
fundus shows signs of reti-
nopathy (Figure 1). Now 

it’s time to determine your next step. 
Do you monitor the patient or refer 
to a retina specialist? The answer 
can be somewhat tricky because 
multiple practice guidelines for 
managing diabetic retinopathy (DR) 
exist, both from optometry and oph-
thalmology in the United States, as 
well as internationally.1-3

Any therapeutic protocol will 
depend upon staging the severity 
of the DR. Note the location of 
any diabetic changes in the fundus. 
Next, classify the DR as either non-
proliferative (NPDR) or proliferative 
(PDR). NPDR should be labeled 
as mild, moderate, severe or very 
severe. PDR can be further catego-
rized into non-high risk and high 
risk (Table 1). 

Finally, with all levels of reti-
nopathy, you should definitively 
determine the presence or absence 
of macular edema. So, what are the 
signs for the various stages of DR 
that allow practitioners to effectively 

categorize the disease process?
Step One: Stage the Severity
In a sense, this is your most impor-
tant task as it sets the tone for the 
management decisions to follow.

Mild NPDR. This stage is charac-
terized by microaneurysms, dot/blot 
hemorrhages or hard exudates or 
a combination of all three. Further 
diagnostic testing is not indicated 
in mild NPDR, but fundus photog-
raphy is often helpful to establish 
a baseline level of retinopathy to 
assess future progression, and is use-
ful for patient education. 

While traditional optical coher-
ence tomography (OCT) is not indi-
cated for mild NPDR unless retinal 
thickening is observed with stereo-
scopic clinical examination or visual 
acuity is reduced, OCT angiography 
(OCT-A) can be a useful tool to 
detect capillary dropout and small 
microvascular changes that are not 
otherwise noted on dilated fundus 
exam (Figure 2). 

Moderate NPDR. This stage is 
considered more than just micro-
aneurysms, but less than severe 
NPDR.2 Moderate NPDR will show 
an increase in intraretinal hemor-

Diabetic Retinopathy

The optometrist has a valuable role to play in monitoring the stages of this condition 
and guiding patients through treatment. 
By Julie Torbit, OD, Anna Kathryn Bedwell, OD, Daniel Bollier, OD, and Brad Sutton, OD

Fig. 1. This fundus shot shows a patient 
with signs of moderately severe NPDR. 

Diabetic Retinopathy...
My Patient Has

Now What?

About this Series
To help optometrists strengthen their pro-
tocols for managing conditions that require 
ongoing—perhaps life-long—care, this 
series explains the steps to take after con-
firming a diagnosis, from day one through 
long-term management. Each installment 
in the five-part “Now What?” series will 
cover a different chronic condition:

March—glaucoma
April—RCE
May—diabetic retinopathy
June—scleritis
July—AMD

Be sure to check www.reviewofoptometry.
com for any articles you may have missed.
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rhages and microaneurysms, as well 
as hard exudates and cotton-wool 
spots. Mild venous beading (VB) 
and intraretinal microvascular 
abnormalities (IRMA) are also seen 
in moderate NPDR. Fluorescein 
angiography (FA) may be indicated 
if VB or IRMA are present. OCT 
may be appropriate to confirm or 
rule out the presence of macular 
edema. Keep in mind that some 
patients have subclinical diabetic 
macular edema (DME), only observ-
able with OCT. These patients are at 
significantly higher risk for worsen-
ing DME.4 

Moderately severe NPDR. His-
torically, moderate NPDR was mon-
itored and not treated. However, 
anti-vascular endothelial growth 
factor (anti-VEGF) injections are 
now considered primary therapy to 
improve DR severity.5-8 

Data from anti-VEGF studies such 
as RISE, RIDE and PANOROMA 
show patients with moderately 
severe (or worse) retinopathy have 
the potential for at least a two-step 
improvement on the DR Severity 
Scale (DRSS) when given anti-VEGF 
drugs such as ranibizumab (Lucen-
tis, Genentech) or aflibercept (Eylea, 
Regeneron).5-8 Though these patients 
have not yet developed traditionally 
treatable disease with either macular 
edema or proliferative changes, there 
is value in decreasing the level of 
retinopathy, potentially delaying or 
preventing the development of sight-
threatening complications. 

This is an evolving paradigm, 
however, and many retina sur-
geons have not yet embraced this 
approach. Additionally, it can be 
difficult to convince patients without 
sight-threatening changes to undergo 
repeated intraocular injections. 

So, what is the definition of mod-
erately severe NPDR? The definition 
has not been clearly established in 
the literature, but many DR trials 

use the Early Treatment DR Study 
(ETDRS) severity scale score of 47 
or higher.8 This level of DR includes: 
hemorrhages or microaneurysms, 
or both, in two or more quadrants, 
mild IRMA (less than or equal to 
0.4mm2) or venous beading in one 
quadrant.9-11 These findings would 
be considered severe enough to refer 

patients for potential anti-VEGF 
treatment.8 FA may be performed at 
this stage to better understand the 
sources of leakage. 

Severe NPDR. This stage consists 
of any one of the following with no 
signs of proliferative retinopathy: 
severe intraretinal hemorrhages and 
microaneurysms in each of four 
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Table 1. Level of Diabetic Retinopathy and Management1-3

Severity Findings Ancillary Testing Follow-Up/
Referral

Minimal 
NPDR

MA only Fundus photo
+/- widefield imaging

12 months

Mild NPDR Any or all of: Ma/H, HE, venous 
looping

Fundus photo
+/- widefield imaging

12 months

Moderate 
NPDR

Ma/H
Hard exudates
CWS
Mild IRMA

Fundus photo
+/-widefield imaging

Six months

Moderately 
Severe 
NPDR

Retinopathy corresponding to 
DRSS levels 47 or 53:
• Two or more quadrants of Ma/H
Mild IRMA (< than SP8A)
• VB in one quadrant

Fundus photo
+/- FA
+/- widefield imaging

Two to four months
+/- retinal referral

Severe 
NPDR

4-2-1 Rule:
MA/H in four quadrants
or VB in >2 quadrants
or Prominent IRMA in >1 quad-
rant (>SP8A)

Fundus photo
+/- FA
+/- widefield imaging

Two to four months
+/- retinal referral

Very 
Severe 
NPDR

Two or more of the 4-2-1 rule 
(see above)

Fundus photo
+/- FA
+/- widefield imaging

Two to four months
+/- retinal referral

Non-High 
Risk PDR

Any NVD, NVE, PRH, VH Fundus photo
+/- FA
+/- widefield imaging

Retinal referral in 
one week

High Risk 
PDR

NVD >1/4 to 1/3DD
 or  Any NVD with VH or PRH
-or-NVE> ½ DD with VH or PRH

Fundus photo
+/- FA
+/- widefield imaging

Retinal referral 
within 48 hours

Non-CI 
DME

Retinal thickening outside 
500µm microns (1/3DD) of 
fovea

Macular OCT
Fundus photo
+/- FA
+/- widefield imaging

Two to four months

CI DME Retinal thickening within 500µm 
(1/3DD) of the fovea

Macular OCT
Fundus photo
+/- FA
+/- widefield imaging

Retinal referral in 
two weeks

CI=center involving

CWS=cotton-wool spot

DD=disc diameter

DME=diabetic macular edema

FA=fluorescein angiography

H=hemorrhage (blot/dot)

IRMA=intraretinal microvascular 

abnormalities

MA=microaneurysm 

NVD=neovascularization of the 

disc

NVE=neovascularization elsewhere

PRH=preretinal hemorrhage

SP8A =EDTRS Standard 

photograph 8A

VB=venous beading

VH=vitreal hemorrhage
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quadrants (> 20 hemorrhages in 
each quadrant), two venous bead-
ing in two or more quadrants and 
moderate (or “prominent” by the 
international definition) IRMA in 
one or more quadrants, known as 
the 4-2-1 rule. 

Very severe NPDR. To diagnose 
the most severe stage of NPDR, 
apply the 4-2-1 rule. The “4” in the 
rule stands for four quadrants of 
blot/dot hemorrhages, the “2” is two 
quadrants of  venous beading, then 
finally the “1” is one or more quad-
rant of IRMA. 

Close monitoring is absolutely 
necessary in these patients because 
the ETDRS found 52% risk of pro-
gression to PDR in one year and a 
60% to 75% risk of progression to 
high-risk PDR in five years.3,12

Proliferative DR. The hallmark of 
this stage is neovascularization (Fig-
ure 3). Neovascularization is defined 
as either being NVD (on the disc or 
within one-disc diameter of the optic 
nerve head) or NVE, elsewhere in 
the retina. PDR can also include a 
pre-retinal or vitreous hemorrhage. 
High-risk PDR is defined as one or 
more of the following: NVD greater 
than one-fourth to one-third disc 
area in size, NVD with a fresh vitre-
ous or pre-retinal hemorrhage or 
NVE greater than one-half a disc 
area in size associated with a pre-
retinal or vitreous hemorrhage. 

Step 2: Determine if 
Macular Edema is Present
DME can occur at any stage of 
retinopathy and can be difficult 
to observe clinically. In fact, even 
patients with 20/20 vision can have 
DME. It is best appreciated with 
careful slit lamp examination of the 
macula with a 78 or 90 diopter lens. 
Historically, clinically significant 
diabetic macular edema (CSME) was 
defined by the ETDRS as meeting 
one of the following criteria: 
1. Thickening at or within 500µm of 

the center of the fovea. 
2. Hard exudates at or within 

500µm of the center of the fovea 
with associated thickening.

3. A one-disc diameter (DD) of 
thickening that is within one DD 
of the center of the fovea.
Traditional treatment for CSME 

was grid/focal laser surgery. Previ-
ous research showed that using focal 
laser for patients with CSME is 
effective at reducing moderate vision 
loss by 50%.13 Rarely, however, was 
vision significantly improved by laser 
therapy. The hope was to stabilize 
vision and lessen further loss, not 
necessarily improve it. Over time, 
the concept of strictly defined CSME 
has evolved. With the widespread 
use of OCT, much of the literature 
now simply subdivides DME into 
center-involving (CI) when retinal 
thickening is located within the OCT 
central subfield zone (1mm in diam-
eter) of the fovea, and non-CI DME 
when the thickening lays outside the 
central subfield zone.2,14

So, what central subfield thick-
ness number on an OCT printout 
should prompt a referral for treat-
ment? The exact number is hard to 
pinpoint because various studies of 
patients with diabetes use different 
center thickness values depending on 
the type of OCT instrument being 
used in the study. For example, the 
VIVID and VISTA studies used a 

central thickness of 300µm with a 
Cirrus OCT (Zeiss).15 What hap-
pens in reality is that clinicians rely 
on the OCT’s normative database to 
determine if the swelling warrants 
treatment. Clinically, if the center 
ring of the OCT printout is flagged 
as abnormally thick, the patient 
is referred for DME intervention. 
Some patients with diabetes have 
relatively thin retinas due to associ-
ated neurodegeneration of the retina, 
so looking for significant change 
from baseline may be more useful 
than reliance on ‘color-flagged’ OCT 
thickness abnormalities.

Routine screening of patients with 
OCT and FA is not necessary.1,16 
However, if you suspect that your 
patient has macular edema, or their 
vision is reduced, performing a 
macular OCT scan would be indi-
cated. FA can be useful in identifying 
capillary nonperfusion at the macula 
or enlargement of the foveal avas-
cular zone. It’s important to identify 
CI-DME because the ETDRS found 
a 10-fold greater risk of moder-
ate vision loss at one year in these 
eyes compared to eyes with non-CI 
DME.3,17

DME has historically been treated 
with laser. However, multiple clinical 
trials show that intravitreal anti-
VEGF injections work better.18,19 The 
advantage of injections is being able 
to improve vision instead of merely 
stabilizing it. The downside of anti-
VEGF treatment is the necessity 
for repeated injections over a long 
period of time, which comes with a 
financial burden and the challenge of 
attending many office visits. In cases 
where anti-VEGF injections and 
additive laser therapy prove to be 
insufficient, intravitreal steroid injec-
tions or sustained-release implants 
can be considered. While frequently 
effective, they carry the risk of signif-
icant intraocular pressure elevation 
and unavoidable cataract formation. 

Fig. 2. This OCT-A shows a patient with  
microaneurysms and capillary dropout. 
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What if your patient has non-
CI DME? The ETDRS report #19 
stated that patients with non-CI 
DME could be observed closely, 
which may be preferable to immedi-
ate treatment.20 Currently, there is 
no established evidence for prompt 
anti-VEGF treatment versus obser-
vation versus laser regarding non-
CI DME. If the clinician elects to 
observe, close monitoring of the 
patient every two to four months 
is warranted. Also, the discussion 
of treatment options such as laser 
or anti-VEGF injections for non-CI 
DME should be clearly documented 
in the chart.

The best approach for subclinical 
DME and center-involving DME 
without visual loss is not clearly 
defined in the literature. Subclinical 
DME describes a situation where 
macular thickening is present 
centrally on the OCT, yet thicken-
ing of the macula is not noted on 
clinical examination (Figure 4). 
The DR Clinical Research (DRCR) 
Network’s Protocol G looked spe-
cifically at the issue of subclinical 
DME, and found that up to one-half 
of eyes in the study with subclinical 
DME progressed to clinically appar-
ent DME within two years.21 

In patients with CI DME and 
good vision (20/25 or better), DRCR 
Network’s Protocol V research is 
still ongoing and is designed to 
answer the question if observation 
or prompt treatment is the best 
course of action.22 Management of 
patients with these subcategories of 
macular edema will depend on your 
comfort level with observation vs. 
referral. If patients are not immedi-
ately referred to a retinal specialist 
for management, they should be 
seen every two to four months for 
close monitoring. 

Consider Location
Certain retinal locations are more 
subject to high-risk characteristics of 

DR than others. Studies have found 
that the majority of NVE lesions 
are located inferonasal to the optic 
disc and along the superior arcades, 
while NVD has a predilection for 
the superior temporal rim.23,24 While 
DR still exists outside these loca-
tions, it can be helpful to focus your 
fundus examination on these areas, 
especially in patients with small 
pupils or poor fixation. Remember, 
fundus photography can also be 
quite valuable in patients prove dif-
ficult to examine, since the photo-
graphic images can be magnified and 
closely scrutinized for subtle signs 
of retinopathy. This is also another 
area where OCT-A may prove useful 
for detecting NVD or NVE at the 
vitreo-retinal interface.

Ultra-widefield imaging allows 
for high resolution of the periph-
eral retina and can be performed 
using standard color photography, 
FA, autofluorescence and indocya-
nine green angiography. Widefield 
imaging typically allows up to 200 
degrees of the retina to be photo-
graphed in a single image versus 
a 75-degree view of the fundus 
when using the conventional seven 
standard fields proposed in the 
ETDRS.25 

Careful examination of the 
peripheral retina is important in 
diabetic patients because it can 
detect early signs of non-perfusion 
that can lead to disease progression. 

Research has shown a correlation 
between DME and peripheral retinal 
ischemia. Many experts feel that the 
severity of DR may be underesti-
mated when the peripheral fundus is 
not closely observed and DRCR.net 
Protocol AA is underway to address 
the issue more conclusively.25-28 

Systemic Risk Factors 
In addition to the location and cur-
rent stage of retinopathy, multiple 
systemic factors influence the follow-
up schedule for a diabetic patient. A 
careful review of systems can reveal 
important information to better 
define the patient’s risk of onset and 
progression of DR. 

Non-modifiable risk factors for 
DR include duration of diabetes, 
age, ethnicity, genetics and preg-
nancy.29 Because the duration of 
diabetes is one of the strongest 
predictors of the development and 
progression of DR, it is important to 
note how long your patient has had 
diabetes.29-32 American epidemio-
logical studies show African Ameri-
cans, Latino Americans and Native 
Americans have the highest rates 
of visual impairment and blindness 
from DR.33-35 

If your diabetes patient becomes 
pregnant, she should undergo a 
complete eye examination soon 
after conception or early during the 
pregnancy and every trimester, par-
ticularly if DR was more than mild 

Fig. 3. These fundus images show, from left to right, a patient who has high risk PDR 
OD: >1/4D-1/3D of NVD inferiorly and NVE superiorly with fibrovascular tissue causing 
vertical retinal folds through macula; a patient with high myopia (-11.50DS), which 
can be protective against DR; large posterior vitreous detachment in front of the optic 
nerve head in the right eye of a patient who failed to seek treatment for PDR.

Diabetic Retinopathy
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at baseline. However, women who 
develop gestational diabetes do not 
require an eye examination during 
pregnancy.1

Step 3: Decide to Refer 
for Treatment or Monitor
Patients with minimal/mild DR can 
be monitored annually because only 
5% to 10% of these patients will 
progress to more advanced stages 
of retinopathy over the course of 
one year.1-3,30,36,37 Patients with 
moderate NPDR, in the absence 
of macular edema, should return 

every six to twelve months for a 
close examination of the fundus.1-3  
Moderately severe NPDR patients 
should be monitored every two 
to four months, as up to 27% of 
patients with moderately severe DR 
will develop PDR in one year.11,38 If 
you decide to refer your patient for 
moderately severe NPDR, consult 
with your local retina specialist to 
ascertain their treatment preferences. 
In regards to DME, clinicians should 
make a referral to a retinal specialist 
within two weeks to treat CI macu-
lar edema.

Management of PDR patients is 
straightforward: any patient with 
either PDR or high-risk PDR should 
be referred promptly to a retinal spe-
cialist for treatment, which typically 
consists of anti-VEGF injections and 
panretinal laser photocoagulation 
(PRP), either individually or in com-
bination. 

Severe cases involving vitreous 
hemorrhage and tractional retinal 
detachment often require surgi-
cal intervention. Consult with the 
specialist within 48 hours for high 
risk PDR and within one week for 
PDR. The DR Study found that with 
prompt treatment of high-risk PDR 
with PRP, the risk of severe vision 
loss (<5/200) was reduced by more 
than 50%.39,40

Step 4: Educate 
and Communicate
A key component to managing 
patients with diabetes is appropriate 
communication to those involved in 
the patient’s care. This starts with a 
chairside discussion. Only half of all 
those with diabetes have a yearly eye 
exam.41 To improve this statistic, our 
job as eye care providers is to edu-
cate our patients and the community 
at large. Our patients must under-
stand DR, and its sight threatening 
complications. Educational resources 
include handouts, exam room post-

ers, and incorporation of diabetes 
education within your website or 
social media accounts. Handouts can 
be self-designed or taken from pre-
existing resources like the National 
Eye Institute or American Optomet-
ric Association. 

Regardless of your approach, it is 
important to emphasize modifiable 
risk factors:

• Glycemic control. Goal HbA1c 
in Type II diabetes varies depend-
ing on age and comorbidities. The 
American Diabetes Association 
recommends below 7.0% for most 
non-pregnant adults.42

• Smoking status. The exact rela-
tionship between smoking and DR 
progression is controversial. Regard-
less, from a public health standpoint, 
patients should be advised to lead a 
healthier lifestyle by not smoking. 
Encourage patients to kick the habit 
by providing them with local and 
state cessation programs. Ask them 
if they want to quit and focus efforts 
on those who answer affirmatively.

• Hypertension. Stress an ideal 
blood pressure below 130/80mm 
Hg. Understand that ACE inhibi-
tors or angiotensin receptor block-
ing agents are standard of care for 
hypertension in diabetes, and have 
been shown to have a retino-protec-
tive effect in several studies.43

• Obesity. Emphasize weight loss 
through physical exercise and proper 
nutrition. Suggest a plant-based diet 
and elimination of processed foods 
and soft drinks. 

• High cholesterol. Optimize 
cholesterol levels with a diet low 
in saturated and hydrogenated fats 
and relatively high in poly- and 
monounsaturated fats that can raise 
high-density lipoproteins (HDL). 
Current literature shows that statin 
treatment for dyslipidemia reduces 
the risk of DR in Type II diabetes, as 
does the triglyceride lowering agent 
fenofibrate.44-46 

Fig. 4. This fundus image shows 
clinically significant macular edema with 
best-corrected visual acuity of 20/20.

For a full-size downloadable version of 
this referral form, read this article online 
at www.reviewofoptometry.com.

Diabetic Retinopathy
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• Poor sleep habits. Getting six 
to nine hours of uninterrupted sleep 
each night reduces the risk of diabe-
tes. Remember also that untreated 
obstructive sleep apnea (OSA) can 
worsen DR.47 Encourage diabetic 
patients with OSA symptoms to 
have a sleep study. 

• Vitamin D. Encourage patients 
to get outside. Vitamin D deficiency 
has been linked to diabetes and to 
increased risk of DR.48

• Nutrition. Consider a science-
based nutritional supplement for 
those with DR.

• PCP/Endocrinologist. Com-
munication must also occur with 
the patient’s primary care doctor, 
endocrinologist, or both, after each 
diabetes-related office visit. Our 

preference is to send a one-page 
report focusing on important exam 
details, specifically visual acuity, 
blood pressure, presence of DR, 
level of hypertensive retinopathy 
(if applicable) and treatment plan. 
Most electronic health record sys-
tems can tailor a template for you. 

If findings are atypical, or if you 
are suggesting the patient needs 
additional lab or diagnostic workup, 
a formal letter is indicated. A let-
ter needs to appropriately address 
the target audience, include only 
pertinent information, follow an 
organized format and have a clear 
message. Often, letters contain 
extraneous information that dilutes 
the salient points. What needs to be 
included in a formal letter?

• Brief patient history. This 
includes the reason for communi-
cation and pertinent background 
information about the patient’s 
complaint, condition(s) and medical 
history.

• Objective testing. Here is where 
providers have to focus on what is 
pertinent information. Best-corrected 
VA should always be included, as it 
is understood universally among all 
provider types. Refraction, though, 
is almost never necessary to include. 
Specifically, focus on the dilated 
fundus examination findings and the 
results of pertinent ancillary testing 
such as OCT. Non-ophthalmic pro-
viders have stressed that they prefer 
not to receive communications con-
taining ophthalmic acronyms (e.g., 
NPDR, OD/OS/OU), so use formal 
diagnostic terminology. 

• Assessment and recommen-
dation. What is your diagnosis 
and treatment plan? Make it clear 
whether you are following up with 
the patient and when, or if you are 
referring the patient for specific 
management.

Formal letters, though more time-
consuming, are an excellent means 
to provide thorough patient care and 
build better relationships with our 
medical colleagues. Whether you 
choose a short report, formal letter, 
or phone call will depend upon the 
clinical scenario and urgency of the 
message. 

Retina Referral Tips
Most of us already have established 
relationships with our “go-to” oph-
thalmology providers for cataract, 
retina and glaucoma. Once you 
decide a patient needs retina special-
ist evaluation and possible treatment 

Understanding Your Condition—A Guide for Patients
Diabetic retinopathy is the leading cause of blindness (20/200 or worse) in Americans of 
working age (20-74). Only 50% of patients with diabetes receive appropriate eye care. 
Diabetic retinopathy is a complication of diabetes that affects the eyes. It is caused by 
poorly controlled blood sugar, which damages the blood vessels in the retina. This is a 
painless eye disease that can slowly or quickly take away your vision. Vision that is lost 
often cannot be fully restored. About 95% of blindness can be prevented through early 
detection, timely treatment, and appropriate follow up. 

Risk factors:  
• How long you have had diabetes 
• Blood sugar control
• Blood pressure control 
• Lipid control
• Renal and heart disease
• Lifestyle: obesity, smoking, moderate to severe alcohol consumption, 

physical inactivity 

What can and should you do? 
• Get a dilated eye exam yearly or as recommended by your eye doctor
• Control your ABCs, (A1c, blood pressure, cholesterol)
• Adopt a healthy lifestyle, including diet and physical activity
• Limit processed foods and soft drinks
• Kick the smoking habit
• Get good sleep! Studies recommend six to nine uninterrupted hours a night
• Take your medications as prescribed by your primary doctor

Please do not hesitate to contact your health care providers, including your eye doctor, with 
any questions. Be active in your care as the health of your body is directly tied to the health 
of your eyes! 

Diabetic Retinopathy

The text at left can be used to create a 
patient education handout. For a full-size 
downloadable version, read this article 
online at www.reviewofoptometry.com.
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for DR, have one of your staff mem-
bers call to arrange an appointment 
and verify that the patient’s insur-
ance is accepted. After the patient 
is scheduled, it is a matter of faxing 
a short report or copy of the exam 
record to the retinal specialist. A 
formal letter is generally unnecessary 
if the referral is uncomplicated, as 
retinal specialists will understand all 
of the ocular findings included in the 
exam record or brief report.

When should optometrists hold 
’em and monitor DR vs. fold ’em 
and refer for treatment? The para-
digm is shifting as new research find-
ings emerge. In the future, it may 
become standard of care to adminis-
ter anti-VEGF treatments to reduce 
the severity of DR rather than to just 
treat already existing DME or PDR. 

Proper management of DR starts 
with a good understanding of the 
different stages of retinopathy and 
the treatment options that are avail-
able. Modifiable risk factors for DR 
need to be discussed with the patient 
and effective communication with 
the patient, PCP, endocrinologist and 
retinal specialist is key. Optometrists 
should base the decision to monitor 
or refer on a combination of their 
knowledge that treatment would 
benefit the patient and their comfort 
level monitoring DR. ■

Dr. Torbit is an associate clini-
cal professor at Indiana University 
School of Optometry.

Dr. Bedwell is an assistant clini-
cal professor at Indiana University 
School of Optometry.

Dr. Bollier is a primary care resi-
dent at the Indianapolis Eye Care 
Center at Indiana University School 
of Optometry.

Dr. Sutton is a clinical profes-
sor at Indiana University School of 
Optometry and Service Chief of the 
Indianapolis Eye Care Center.
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Dry eye is more important to your patients than you 

may realize. In my experience as a Dry Eye Coach, 

patients with dry eye are very concerned by the effect 

it has on their vision and ability to function, especially 

at work. My own history as a dry eye sufferer has 

helped me to understand its impact. I try to follow a 

healthy lifestyle that includes daily runs. On those days 

where I experience dry eye symptoms and don’t 

have my lubricant eye drops handy, my daily workouts 

are abbreviated or even cancelled because it’s too 

uncomfortable to pursue outdoor activities.

Although I’m familiar with the symptoms my dry eye 

patients may be experiencing, when patients come in 

for help, I still need to listen and uncover their needs—

how long they have been suffering, the remedies they 

have tried and stopped using, what they would 

consider successful relief from dry eye all play a part in 

how I formulate a successful, individualized symptom 

management plan. I believe SYSTANE® Complete is an 

excellent option for managing dry eye symptoms in 

many cases.

SYSTANE® Complete is an important addition to the 

armamentarium for managing dry eye symptoms 

because it is formulated to provide relief for every 

major type of dry eye1-5 and supports all layers of the 

tear film.6-9 That is a significant attribute because the 
recent DEWS II Report described dry eye as a 
multifactorial condition that can be aqueous deficient 
or evaporative in nature, but more likely a combi- 
nation of both.10-12 SYSTANE® Complete’s patented 
formulation13 is designed to supplement and stabilize 
the tear film.1 It accomplishes this through the use of 

advanced lipid nanotechnology that 
allows for the optimization of HP-guar 
concentration and improved cross-
linking.14 This enhanced HP-guar 

meshwork results in better retention 
of the active lubricant on the ocular 
surface vs SYSTANE® Balance 
which locks in moisture for long-
lasting relief.1,2,4,6,15,16 

There are many products on 
the she lves ,  so your 
recommendation is very 
important. I recommend 

SYSTANE® Complete to help simplify the 
management of my patients’ dry eye symptoms. 

Managing dry eye symp- 

toms effectively is not just 

important to your patients, 

but also to your practice. 

Happy patients come back. 

Patients that don’t find dry 

eye relief will continue to 

seek out other eye care 

providers until they do. 

With SYSTANE® Complete, 

you can meet the needs of 

your patients and provide 

relief for every major type 

of dry eye1-5 and I can keep 

doing my morning runs.

SYSTANE® Complete is an 
excellent option for managing 

dry eye symptoms in many cases”

Coaching for Dry Eye Success:
 SYSTANE® Complete 
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Early and optimal detec-
tion of glaucoma and its 
progression is critical in 
preventing a burden on 

optometry’s patients and to society 
as a whole. The difficulty arises in 
how to optimally detect and gauge 

glaucomatous progression. 
Traditionally, we were limited to 

functional testing of visual fields 
(VF) using standard automated 
perimetry (SAP). Although this 
is well understood and widely 
employed technology, the evolution 

of optical coherence tomography 
(OCT) gives us the ability to consis-
tently gauge structural change. 

The major, unresolved questions 
now are whether OCT technology 
should supplant VFs in detect-
ing progression, whether visual 

VISUAL FIELDS 
IN THE ERA OF OCT
Is functional testing with visual fields still necessary in the age of advanced structural 

imaging with optical coherence tomography? 

By Lauren Ristin, OD, and Andrew Rixon, OD
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• Explain why OCT is generally more sensitive than VF in detecting 

progression in early glaucoma, but not in moderate and advanced 
glaucoma.  

• Interpret measurement of the peripapillary retinal nerve fiber 
layer, particularly in early glaucoma.    

• Determine thickness of the macular ganglion cell complex to moni-
tor progression from early to advanced glaucoma.     

• Evaluate differences or inconsistencies between VF and OCT 
results.    

• Incorporate VF and OCT as complementary tests for diagnosing, 
following and managing patients with glaucoma.     

Target Audience: This activity is intended for optometrists engaged 
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field testing still takes precedence, 
whether the two are mutually 
exclusive, or whether integrating 
them is optimal for glaucoma care.

Structure-Function 
Relationship
Ultimately, both structural and 
functional tests, and the progressive 
changes gauged by those tests, are 
related to the pathological loss of 
retinal ganglion cells (RGCs) and 
their axons. The method in which 
current VF and OCT technolo-
gies measure the RGCs and their 
loss differs, leading to the often 
discordant structure-function (S-F) 
relationship, which is tied to vari-
ous assumptions about which of 
the two technologies is superior for 
glaucoma management.

Speaking of technology, although 
research shows VF testing alterna-
tives such as frequency doubling 
technology and flicker defined form 
perimetry have stronger correlation 
between S-F when compared with 
SAP, SAP is still the most frequently 
used form of perimetry and will be 
the form discussed in this structure-
function conversation.1-3

Significant structural change 
in early glaucoma—traditionally 
defined by SAP perimetry and, 
for the purposes of this article, 
specifically referring to Hodapp-
Parrish-Anderson criteria (HPA)—is 
equivalent to much smaller relative 
functional change.4 In advanced 
disease, the same amount of struc-
tural change results in substantial 
functional change.5 As such, the 
S-F relationship is generally curvi-
linear, with retinal nerve fiber layer 
(RNFL) thickness becoming lin-
early related to SAP in moderate to 
advanced (per HPA) disease states.6

One estimate of this curvilinear 
relationship indicated that a loss of 
100,000 RGCs in early glaucoma 
(baseline average mean deviation 
[MD] of -2 decibels [dB]) would 

result in a 1.79dB MD change on 
VFs. However, that same loss of 
100,000 RGCs in a severe stage 
case (average MD of -15dB) would 
result in a 5.78dB MD change.7

As a result, OCT is often favored 
over VFs in early disease, and mul-
tiple studies do support its superior-
ity over SAP at that stage.8 OCT 
has been shown to detect glauco-
matous change on RNFL scans up 
to eight years prior to detection by 
VFs—in 19% of patients in one 
study.9 

However, once the patient’s dis-
ease reaches a moderate or severe 
level, functional testing may surpass 
OCT as the best method to detect 
progression because OCT may 

under-sample damage at that stage. 
Researchers explored OCT’s ability 
to sample tissue thickness through-
out the spectrum of disease, and 
estimated that a loss of 100,000 
RGCs in early glaucoma (baseline 
average MD of -2dB) would result 
in a 5µm change on OCT. That 
same 100,000 RGC loss would 
result in just a 1.5µm change on 
OCT at a severe level.7 

Ultimately, OCT testing is lim-
ited by the “floor effect”—when 
average RNFL measurements are 
approximately 50µm (a number 
that varies by platform).10 At this 
level, RNFL tissue is no longer dis-
cernible. Although the machine will 
capture some quantity of tissue, 

The patient’s 24-2 VF is not as dense as 
expected based on the damage found on 
clinical and OCT evaluation. The pattern 
deviation’s correction of diffuse changes 
masks the widespread field defect shown 
by the total deviation plot.

This 51-year-old patient’s optic nerve 
shows extensive vertical neuroretinal 
rim loss and deep laminar cupping with 
laminar reconfiguration.

Cp-RNFL, at left, and isolated GCL, at right, shows RNFL tissue at “floor” (average 
RNFL of 51µm). The segmentation scan shows that the majority of the tissue thickness 
comes from the blood vessels, not neural tissue. Although a double arcuate loss of 
tissue exists on the GCL scan, there is sufficient tissue to track structural progression, 
whereas the RNFL scan is no longer useable.

071_ro0519_CE.indd   72071_ro0519_CE.indd   72 5/10/19   11:07 AM5/10/19   11:07 AM



REVIEW OF OPTOMETRY  MAY 15, 2019 73

it is thought to be non-neural in 
nature.11 This has led to the notion 
that OCT is substandard in severe 
stages of glaucoma and visual fields 
alone are useful in monitoring pro-
gression in advanced states. 

But this is not entirely accurate. 
We know that the macula is 

involved at all stages of glaucoma 
while the papillomacular bundle 
is more resistant to damage in 
advanced disease when compared 
with RNFL.12 Indeed, measuring 
the ganglion cell-inner plexiform 
layer (GC-IPL) shows the potential 
to identify structural progression 
not only in the early stage but 
also in late glaucoma, potentially 
extending the use of OCT into 
severe cases. 

Why then does RNFL damage 
often “precede” functional damage 
seen on 24-2 VFs? 

The answer is rooted in the 
difference between the two tech-

nologies. OCT (depending on the 
platform used) quantifies neuroreti-
nal rim thickness (NRR), ganglion 
cell layer (GCL), RNFL, GC-IPL 
and total macular thickness (TMT) 
in linear units (mm2 for NRR 
and µm for RNFL and respective 
macular thickness measurements). 
Subsequently, when RGCs die, 
GC-IPL, GCL, TMT, RNFL and 
NRR should also decrease linearly. 
A caveat to this is that RGC thick-
nesses vary depending on proxim-
ity to the foveal center and recent 
research shows isolation of both 
GCL and IPL can have diagnostic 
value.13-16 The ability to capture 
the RGC bodies (GCL) and their 
dendrites (IPL) will vary across 
platforms.

Visual field sensitivity, however, 
is recorded in decibels, which are 
logarithmic units. Decibels do not 
express an absolute quantity, as lin-
ear µms do, but rather a ratio based 

on the maximum amount of back-
ground luminance provided by the 
specific perimetry unit employed. 
As an example of this logarithmic 
nature, a change of 3dB may actu-
ally represent a halving or doubling 
of light intensity.17 

To complicate matters, values 
across different perimeters are 
not comparable due to differing 
maximal output stimuli and back-
ground luminance, meaning that a 
certain dB value on one perimeter 
is not equal to the same dB value 
on another.18 Clearly, misalignment 
of the structural and functional 
measurement units results in dis-
cord. Interestingly, studies show 
that when perimetric sensitivity is 
expressed in linear units, there is 
good alignment with RGC density 
in the retinal region tested.17 This 
underscores that the actual, real-
world S-F relationship is complex 
and should not be oversimplified. 

The right eye of this 65-year-old patient has severe stage glaucoma post-trabeculectomy. The segmentation scan, top right, shows 
no discernible RNFL thickness. The grayscale and pattern deviation plots, bottom right, show some remaining inferotemporal field on 
10-2 testing. This corresponds well with the remaining superior nasal tissue found on isolated GCL analysis.
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The detection ability of each of 
these technologies will vary accord-
ing to the individual patient, and 
presumptions about structure pre-
ceding function do not apply to 
every patient.19 

Specific VF-related factors that 
influence the discord and presump-
tion that OCT is better in early 
disease, and VFs are better in more 
severe stages, include: 

• The redundancy of the visual 
system, which results from 
the ability of RGCs neighbor-
ing dead or damaged RGCs 
to compensate for those cells. 
Any SAP stimulus projected 
onto a particular retinal region 
affects many different RGCs. 
Their redundancy is thought to 
prevent detection of functional 
change until most of the RGCs 
are no longer functional, ren-
dering SAP insensitive in early 
disease.6

• Substantial intra- and inter-sub-
ject variability in SAP testing. 

• Inadequate assessment of reti-
nal loci damaged by glaucoma 
with standard 24-2 testing.

• The concept that RGC dysfunc-
tion precedes RGC death.6,20 

Visual field variability is the 
result of the subjective, psycho-
physical nature of the test and is 
well known to have intra-subject 
test-retest variability, which only 
increases intra- and inter-subject 
variability, confounding diagnosis 
and assessment of disease pro-
gression with SAP.17 Conversely, 
it is assumed that OCT, given its 
objective nature, exhibits low mea-
surement variability and should 
therefore be more precise in deter-
mining change. 

But it’s not entirely clear whether 
this assumption holds true for all 
patients.21 Recently, researchers 
confirmed the above assumption, 
determining that eyes with less 
severe disease (less than -10dB aver-

age MD) had a higher likelihood of 
having worsening disease detected 
by spectral-domain OCT than SAP, 
and those with more severe dis-
ease had a higher chance of being 
detected by SAP. However, they 
also found that progression could 
be detected by either method in 
all states of glaucoma, reinforcing 
that although OCT may be more 
precise, on average, than 24-2 SAP 
in early disease, this may not be the 
reality for the specific patient sitting 
across from you.10

Another S-F presumption is that 
measuring tissue thickness is a sur-
rogate way to measure RGC dys-
function.17 RGCs exhibit a period 
of dysfunction prior to their death 
that structural measurements may 
not capture. For any given patient 
with the same RNFL thickness, a 
functional defect may arise prior to 
flagged structural loss, depending 
on RGC dysfunction.6 This issue 
is highlighted by researchers who 
sought to determine the average 
RNFL thickness level where VF 
loss becomes manifest. Using Cirrus 
HD-OCT (Zeiss), the group found 
that the “tipping point” at which 
functional loss manifested was an 
average of 75.3µm.22 

More detailed analysis of the 
data showed equal levels of VF loss 
at RNFL averages ranging from 
approximately 90µm to 50µm, sig-
nifying that RGC dysfunction might 

be captured by VF testing with pre-
sumably normal RNFL thicknesses. 
Of course, we have no way of 
knowing what our patient’s RNFL 
thicknesses were prior to their ini-
tial visit. Baseline normals will vary, 
and an individual may start with 
a thicker or thinner RNFL, which 
will cause their individual “tipping 
point” to vary.22 

A similar study using Spec-
tralis OCT (Heidelberg) found 
the tipping point was an average 
of 89µm.23 Analysis of the data 
showed a similarly wide range of 
RNFL levels where equal VF loss 
occurred. This reinforces that dif-
ferent patients and different instru-
ments may show different levels of 
progression. RGC damage may be 
captured first by functional testing 
in spite of our preconceived notions 
of an abnormal RNFL thickness. 

With the discordant S-F relation-
ship sometimes favoring OCT and 
sometimes favoring VFs, the only 
consistent expectation we should 
have is that functional and structur-
al progression will not be detected 
simultaneously, and if they do, will 
do so infrequently. So, if you see 
progression on structural testing 
during one visit, don’t expect to 
confirm such progression on func-
tional testing on that same visit, 
and vice-versa.24,25 

OCT Pointers and Pitfalls 
RNFL thickness and thickness 
deviation maps, as well as macular 
thickness parameters, have been 
shown to objectively discriminate 
between healthy and glaucomatous 
eyes, especially early in the dis-
ease.26 However, these machines are 
not without limitations.

Awareness of the realities and pit-
falls of OCT technology is impor-
tant to avoid misinterpretation. 
While all major OCT platforms 
capture circumpapillary RNFL 
(cpRNFL) using a similar sized 

10-2 + 24-2 = 24-2C? 
Because the earliest damage from 
glaucoma involves local damage to the 
macula, some glaucoma specialists have 
advocated for performing a 10-2 visual 
field test in addition to a 24-2.44 The 
clinical logistics of this suggestion are 
not ideal, so Zeiss recently developed the 
24-2C test pattern for its HFA3 perimeter. It 
remains to be seen if this new strategy will 
improve structure-function agreement in 
early disease. 
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measurement circle (3.46mm in 
diameter) and have been found to 
have similar abilities to help the cli-
nician detect change, each is unique 
in its axial properties, axial resolu-
tion, segmentation algorithm and 
image processing capabilities. How-
ever, there is no standardization 
across platforms, which prevents 
direct comparison of measurements 
amongst them.27,28 

When interpreting the peripapil-
lary RNFL thickness parameters, 
there are a number of factors that a 
clinician needs to consider prior to 
determining whether their patient 
has glaucoma. First, attrition of 
RGCs is a normal part of the aging 
process and is expected. In OCT, 
the normal age-related attrition 
of RNFL varies according to the 
report, with recent studies showing 
an average global loss ranging from 
0.33µm/year to 0.54µm/year.27,29 
Each instrument accounts for these 
natural changes by comparison 
with an age-matched normative 
database. While these databases are 
not exhaustive, a recent study has 
shown both the Spectralis and Cir-
rus databases successfully identified 
healthy patients. 

But their specificity is much 
lower when trying to identify those 

who will develop glaucoma.30 
Normal population-based RNFL 

thickness variability is likely to 
blame for the reduced specificity. 
The database reports “normal” tis-

sue using a green color code. This 
normal tissue is found within a 
dynamic range of tissue that repre-
sents 90% of patients in the refer-
ence database. Patients born with 
greater amounts of tissue compared 
with the reference database may 
have legitimate glaucoma but can 
be falsely flagged as being normal 
due to how the machine presents 
the data.31 As such, substantial 
loss could occur within the normal 
range.29 

The recognition of OCT scan 
artifacts and sources of error creat-
ing them is critical to accurately 
interpreting the data. Multiple 
sources of error exist and can 
generally be divided into patient-
dependent, operator-dependent and 
device-dependent. 

One of the most common causes 
of patient-dependent artifacts in 

This patient has advanced glaucoma in the right eye, which is masked on the RNFL 
and ganglion cell analysis by a large ERM between the ONH and the fovea (visible on 
the ganglion cell analysis printout), leading to anomalously normal “green”  values. 
Artifacts should always be accounted for in analysis.

RNFL Thickness—Harbinger of Change
RNFL thickness has been the single most commonly studied OCT parameter in glaucoma. A 
repeatable 4µm or greater decrease in global RNFL thickness on two consecutive scans com-
pared with baseline is considered a statistically significant change.31 

Research shows global/average cpRNFL thickness is the most reproducible RNFL parameter 
and helpful in distinguishing normal patients from those with glaucoma.36 

Average RNFL, likely due to its excellent reproducibility, is also the best parameter to detect 
change in glaucoma patients across multiple platforms and should be the first parameter 
looked at on RNFL trend analysis.36 Although normal variability can confound things, patients 
with thinner RNFL averages are generally more likely to have glaucoma. Research has esti-
mated the average rates of spectral domain OCT-based RNFL thinning in glaucoma patients 
ranges between -0.76µm and 1.5µm per year. At present, there is no universal standard as to 
what rate of RNFL progression is clinically important.48 

More specific RNFL parameters, such as quadrants, sectors and clock hours are less repro-
ducible than global averages, but still have excellent diagnostic value. 

Across all platforms, the best diagnostic regions for clinical use are the inferior and superior 
quadrants, with the inferior regions having more value than the superior regions.36 
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VF Interpretation Dos and Don’ts
To assess findings on the VF, in the context of already having OCT 
information, it is important to review fundamental “dos and don’ts” 
of VF interpretation.

• DON’T discard the initial field. Just because it is the first field 
doesn’t mean it isn’t valid. 

• DO determine whether the field is reliable. Traditionally, only 
the reliability indices (fixation loss, false negative and false posi-
tive [FP]) were used to substantiate reliability, with FPs the most 
important of the three. FP percentages in excess of 15% are often 
associated with poor test results, and some practitioners require 
even more stringent standards.49 

• DO compare the total deviation and pattern deviation. Total 
deviation numerical maps compare the sensitivity of individual 
test points to age-matched normals, and total deviation probability 
maps identify which of these points are abnormal. Mean deviation 
approximately represents the average of these total deviation val-
ues. Pattern deviation maps show localized VF loss after filtering out 
general depression or elevation. Thus, if the total deviation is sig-
nificantly more depressed than the pattern deviation, there is likely 
a cataract. If the opposite is true (pattern deviation more depressed 
than total deviation), the patient is most likely trigger happy with 
high false positives; alternatively, they may have performed at a 
level exceeding the expectations for their age.

• DON’T ignore the total deviation. Pattern deviation correc-
tion of diffuse changes in the visual field can paradoxically result in 
insufficiently assessing widespread damage from glaucoma.50 

• DO interpret the global indices. This includes glaucoma 
hemifield test, visual field index, mean deviation and pattern stan-
dard deviation. It’s important to stage glaucoma accurately with the 
HPA classification.4 The HPA considers not only the extent of overall 
damage using mean deviation, but also the number of defective 
points in the pattern standard deviation probability map, as well as 
the proximity and density of loss near fixation.

• DO repeat tests to account for variability in VF change. The 
clinical significance of any visual field change usually depends on 
the number of exams given and the amount of intra-day and inter-
visit variability of those exams. In general, peripheral test points not 
only vary more than central test points, but also exhibit progres-
sively greater variability as the severity of the disease increases, 
with the variability peaking at -20dB on mean deviation and 8dB 
on pattern standard deviation.51,52 Additionally, patients with more 
global diffuse loss tend to have more variability than patients with 
localized loss.52 

• DO acquire good baseline visual fields. These are essen-
tial for accurately detecting progression. The World Glaucoma 
Association recommends at least two reliable baseline VFs in the 
first six months of management and at least two additional fields 
over the next 18 months.53 More frequent visual fields may be nec-
essary in advanced disease to detect fast progressors (-2dB/year or 
faster). The association recommends six VFs in the first two years in 
patients at risk for visual disability. 

• DON’T undertest. Undertesting reduces the ability to com-
pensate for variability. Research shows that three examinations per 
year are required to detect a -2dB change in mean deviation (con-
sidered rapid progression) over a two-year period.54 It would take 
five years to confirm that same -2dB change if only two visual field 
exams are performed per year. 

• DON’T expect new defects to occur first as the disease 

progresses. Progression typically occurs through deepening and 
expansion of preexisting defects, not by the development of new 
defects.55 There can be substantial loss within the “black,” and 
failure to look at the numerical deviation can result in missing a 
deepening defect.

• DO look for glaucomatous patterns of loss. The presence of 
classic patterns of visual field loss such as paracentral scotomas, 
nasal steps and arcuate defects shows that the patient has damage 
consistent with glaucoma.49 

• DON’T, however, disregard depressed test points. This 
is true if a perfect traditional pattern of loss is not present. 
Glaucomatous VFs can exhibit a wide variety of patterns, so the lack 
of traditional defects should actually be expected in many of our 
patients.45 It is important to assess visual fields in the context of 
where local and diffuse damage is found topographically on RNFL 
and macular OCT scans. If there is alignment between the area of 
damage on the OCT and the region of VF that samples the dam-
age, a classic pattern is not required to substantiate the visual field 
defect’s legitimacy. 

• DO consider switching from standard test strategies. This 
can help to better detect damage. Multiple studies show 24-2 VFs 
can miss or markedly underestimate defects near fixation, whereas 
10-2 strategies can better detect these defects.43 Additionally, the 
use of 10-2 has been shown to correlate well with RGC thickness, 
improving the structure-function relationship.56 

The Finer Points of Reliability Indices
The traditional reliability indices do have limitations. The develop-
ers of the Humphrey Field Analyzer note that fixation loss is more 
indicative of technician inattention than patient gaze instability, 
and they prefer to turn off fixation loss catch trials in favor of gaze 
tracking.49 They also eliminate false negative catch trials in their 
newest SITA-Faster. (Studies show that false negatives are more 
indicative of glaucomatous damage than poor reliability, making 
this parameter expendable.57,58) 

More recently, research shows gaze tracking parameters are 
closely related to reproducibility results and may be, in combina-
tion with false positives, the most useful way to assess reliabil-
ity.49,59,60 A recent study comparing gaze tracking with traditional 
reliability indices found gaze tracking was predictive of field vari-
ability, whereas traditional indices were not.59
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both the RNFL and ganglion cell 
complex (GCC) is the presence of 
an epiretinal membrane.32,33 In one 
review, the upper boundary of the 
ERM was identified as the upper 
edge of the RNFL in 15.2% to 
36.1% of scans, falsely inflating the 
RNFL or macular thickness.32 

Errors of automated segmenta-
tion of the retinal layers represent 
device-dependent errors and can 
result in misinterpretation. These 
errors are more prevalent in highly 
myopic eyes whose axial length may 
be outside of the reference database 
and may confound the machine 
when the anatomy is altered in 
tilted disc, staphyloma and retinos-
chisis cases. Use of ganglion cell 
analysis may be more successful in 
these cases as they can be less influ-
enced by the anatomy.32 

This becomes particularly chal-
lenging in advanced disease, as 
there is greater segmentation vari-
ability. Clinicians should remember 
that it is critical in all stages of glau-
coma to confirm the appropriate-
ness of the segmentation.

Choosing OCT Parameters
Glaucoma preferentially affects 
the GCC, which is comprised of 
the GCL, the macular RNFL and 
the IPL. Experimental models of 
glaucoma show substantial loss 
of RGCs in the parafoveal region. 
Given that approximately 50% of 
the RGCs are concentrated within 
that parafoveal region and that neg-
ligible population variability exists 
there, it is an ideal location to assess 
throughout the entire spectrum of 
glaucomatous disease using OCT.34 

Each platform measures the GCC 
differently, including the ILP and 
GC-IPL, the entire GCC by total 
macular thickness and by isolation 
of the GCL. The strongest struc-
ture-function relationship has been 
correlated with isolated GCL, GC-
IPL and the GCC.13 A weaker S-F 

relationship was observed with the 
full macular thickness parameters. 

Let’s take a look at some of these 
imaging parameters. 

Average GC-IPL thickness. 
Studies show average GC-IPL has 
excellent intra- and inter-visit repro-
ducibility, and a repeatable 2µm or 
greater decrease in average GC-IPL 
is considered a statistically signifi-
cant change.34 Additionally, because 
it removes macular RNFL from the 
segmentation, GC-IPL is less influ-
enced by variability in that layer.35 

Minimum GC-IPL thickness. 
This was designed to be sensitive 
to focal RGC loss and, not surpris-
ingly, is consistently found across 
studies to be the most accurate GC-
IPL parameter for the diagnosis of 
early, moderate and severe glauco-
ma.35,36 It’s followed in accuracy by 
inferotemporal and average GC-IPL 
thickness, respectively. 

Tracking progression with mini-
mum GC-IPL may be limited by its 
reproducibility. A change of 8µm to 
the average minimum GC-IPL over 
two exams is required to feel com-
fortable that the change is due to 
glaucomatous progression.34 

In analyzing the rate of progres-
sion, no standard exists to designate 
a fast rate of average GC-IPL loss. 
For reference, researchers have 
reported the rate of average GC-IPL 
loss to be -0.014µm/year in healthy 
patients and -0.57µm/year in those 
with glaucoma.37 

Inferior GC-IPL thickness. 
Research postulates the inferior 
macular ganglion cell layer is the 
earliest and most affected layer in 
glaucomatous changes.38 However, 
isolation of GCL is limited by both 
machine segmentation and the small 
range of tissue thickness that can be 
captured, making it less useable for 
progression analysis than GC-IPL.13 
Segmentation becomes more chal-
lenging with advanced disease as 
thinner tissue layers become harder 

to find, increasing variability.12 
Macular thickness asymmetry 

analysis. Comparison of tissue sym-
metry is another helpful diagnostic 
technique. Studies show inter-eye 
macular asymmetry analysis using 
TMT, termed posterior pole asym-
metry analysis (PPAA), has equal, 
if not superior, diagnostic perfor-
mance to circumpapillary RNFL 
(cpRNFL).39-41 Research also shows 
intra-eye GC-IPL asymmetry can 
help diagnose glaucoma in highly 
myopic eyes, where RNFL scans 
may be limited due to optic nerve 
head anatomy.42 

Ultimately, numerous studies 
have compared the sensitivity of 
macular, RNFL and optic param-
eters, finding similar diagnostic 
performance.36 As a result, combin-
ing the data from all these param-
eters would likely provide better 
diagnostic value. One study did, in 
fact, find that combined analysis 
of GC-IPL and cpRNFL performed 
better diagnostically than the indi-
vidual parameters by themselves.14 
The investigators recently validated 
the performance of this combined 
index, known as the University of 
North Carolina’s UNC OCT Index, 
showing that it is likely a better tool 
for early detection than using indi-
vidual parameters.43 

Incorporating VF and OCT
Acknowledging that the structure-
function relationship is compli-
cated, how should we approach 
cases where VF and OCT results 
are inconsistent? First, by expecting 
the inconsistency, as we know struc-
ture and function rarely capture 
change at the same time. Given this 
expectation, a practical approach 
is to find the best strategy to detect 
change in the individual patient. 
Once glaucoma is diagnosed clini-
cally, either VF or OCT may emerge 
as the most precise technology with 
which to gauge progression in that 
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specific patient—and it generally 
depends on the stage of the disease.8 
For instance, an early glaucoma 
case that shows no 24-2 VF defect, 
yet shows glaucomatous loss of 
RNFL and GC-IPL, may benefit 
from greater reliance on tracking 
those OCT parameters. In that 
same scenario, changing the VF 
test strategy or stimulus size might 
increase the likelihood of S-F align-
ment and decrease perceived incon-
sistencies.44 

If these testing modifications 
are undertaken and fail to elicit 
improved consistency, greater ana-
lytical emphasis would be placed 
on OCT for that patient. However, 
functional testing would not be 
abandoned here, as the point at 
which RGC dysfunction will be 
captured by VF testing in this sce-
nario is unknown. Conversely, if 
a repeatable glaucomatous visual 
field defect precedes expected thin-

ning on OCT, it would not result in 
abandoning the use of OCT testing.

The best strategy is to incorpo-
rate VF and OCT as complemen-
tary tests for the diagnosis and 
management of glaucoma. A recent 
editorial advocated discontinu-
ing the debate about whether and 
when clinicians should use one 
form of testing over the other.24 The 
authors pointed out that if either 
method was optimal, there would 
be no need for the other. Ideally, 
we would more effectively use the 
information gleaned from both 
technologies. Efficiently integrating 
VF, RNFL tissue segmentation and 
thickness maps, as well as RGC 
data in a meaningful way would 
allow us to maximize how we use 
that information. 

Currently, the “Hood Report” 
(available on Topcon and Heidel-
berg platforms) is the only com-
mercially available software to 

accomplish this. The Hood Report 
incorporates VF points overlaid by 
RNFL and either GCL+ (Topcon) 
or GCL (Heidelberg) thickness and 
significance maps produced from a 
single widefield cube scan. Research 
shows this single-page diagnostic 
report performs as well or better in 
classifying an eye as glaucomatous 
than that of glaucoma subspecialists 
who had fundus photos, 24-2 VFs 
and widely available commercial 
OCT RNFL.45 

Looking to the future, integra-
tion of structural and functional 
data into one metric may stream-
line diagnosis, staging and deter-
mination of rate of change. One 
proposed metric is a combined 
S-F index (CSFI), based on experi-
mental estimates of the percent-
age of RGCs lost compared with 
that expected for an age-matched 
healthy eye. Multiple studies show 
the CSFI successfully assesses rates 

This 62-year-old patient shows optic discs that appear glaucomatous OS>>OD funduscopically. Cursory analysis of the RNFL 
printout (at left) alone might give the false sense that there are no pathological changes compared with the reference database. 
The additional analysis of all tissues affected by glaucoma, at right, confirms the diagnosis of early glaucoma. This highlights the 
necessity of using all of the information these machines provide.
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of change throughout the entire 
spectrum of disease, unlike with 
isolated structural or functional 
testing.46 Newer technologies will 
likely individualize metrics in the 
future by estimating the quantity of 
RGCs in real time.47 

Ultimately, in 2019 we must 
accept that both structural and 
functional testing have advantages 
and disadvantages, and neither are 
optimal. Their complementary use 
gives us the best opportunity to 
detect progression in our patients, 
which is key to preserving their 
quality of life. ■
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1. The structure-function relationship is:
a. Linear.
b. Curvilinear.
c. Proportional.
d. Simple.

2. A person with early glaucoma who loses 
100,000 RGCs will most likely:
a. Have a substantial change in their mean 
deviation.
b. Have a minimal change to their mean 
deviation.
c. Need to have a trabeculectomy.
d. Have a VFI of 50%.

3. A person with advanced glaucoma who 
loses 100,000 RGCs will most likely:
a. Have a substantial change in their mean 
deviation.
b. Have a minimal change in their mean 
deviation.
c. Be an excellent driver.
d. Have a VFI of 100%.

4. OCT has been shown to detect glaucoma 
up to how many years prior to SAP?
a. 12 years.
b. 10 years.
c. Eight years.
d. Six years.

5. Which is true in advanced glaucoma?
a. The average RNFL value is limited by the 
floor effect.
b. The GC-IPL cannot be used to monitor 
progression.
c. OCT findings are not valuable.
d. The central visual field remains 
unaffected.

6. The circumpapillary RNFL thickness map 
is based on a: 
a. 2.46mm circle scan.
b. 3.46mm circle scan.
c. 4.46mm circle scan.
d. 5.46mm circle scan.

7. Different OCT platforms:
a. Are comparable.
b. Have similar abilities to detect change.
c. Are standardized.
d. Have the same image processing 
capabilities.

8. What is the average global loss of RNFL 
thickness? 
a. 0.13µm to 0.23µm/year.
b. 0.23µm to 0.47µm/year.
c. 0.33µm to 0.54µm/year.
d. 0.54µm to 0.87µm/year.

9. The normative database is:
a. An exhaustive cross section of the 
population.
b. Standardized among OCT platforms.
c. Highly specific for identifying healthy 
eyes.
d. Equally representative of racial 
subgroups.

10. Patients with a thicker average RNFL 
value:
a. Do not have glaucoma.
b. Have a faster average rate of decline in 
the average RNFL value.
c. Are myopic.
d. Will be flagged “red” by the OCT.

11. What is considered a statistically 
significant change in global RNFL thickness?
a. Greater than 4µm on one exam.
b. Greater than 4µm on two consecutive 
exams.
c. Greater than 2µm on one exam.
d. Greater than 2µm on two consecutive 
exams.

12. What has been shown to be the 
best OCT RNFL parameter to detect 
glaucomatous change over time?
a. Superior temporal RNFL clock hour.
b. Average or global RNFL.
c. Inferior quadrant.
d. Vertical cup-to-disc ratio.

13. More specific RNFL parameters, such as 
quadrants, sectors and clock hours:
a. Have higher specificity for detecting 
change over time.
b. Are less reproducible.

c. Do not have diagnostic value.
d. Are the most accurate in the nasal 
quadrant.

14. Which parameter has the weakest 
structure-function relationship?
a. Isolated GCL.
b. GC-IPL.
c. GCC.
d. Full macular thickness.

15. Macular GC-IPL thickness measurement:
a. Has excellent inter-visit and intra-visit 
reproducibility.
b. Includes the macular RNFL.
c. Has an annulus that approximates the 
anatomical fovea.
d. Is not affected by imaging artifacts.

16. What is the most accurate GC-IPL 
parameter for diagnosis of early, moderate 
or advanced glaucoma?
a. Average GC-IPL thickness.
b. Minimum GC-IPL thickness.
c. Inferior-temporal GC-IPL thickness.
d. Superior GC-IPL thickness.

17. What amount of repeatable change is 
necessary to determine progression in the 
minimum GC-IPL parameter?
a. 4µm.
b. 6µm.
c. 8µm.
d. 10µm.

18. Combining structure and function into 
one index has been shown to?
a. Unsuccessfully assess the rates of change 
throughout the spectrum of disease.
b. Successfully assess the rates of change 
throughout the spectrum of disease.
c. Make diagnosis and staging more 
complicated.
d. Put the patient at higher risk of blindness.

19. The two most important visual field 
parameters to gauge reliability are:
a. Fixation losses and false negatives.
b. False negatives and false positives.
c. Gaze tracking and false positives.
d. VFI and gaze tracking.

20. Research shows 10-2 visual field testing 
can:
a. Sample less retinal loci than 24-2 testing.
b. Detect glaucoma loss earlier than with 
24-2.
c. Reduce the structure function correlation.
d. Have limited use in glaucoma 
management.
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Visual Fields in the Era of OCT
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Post-activity evaluation questions:

Rate how well the activity supported your achievement of these learning objectives: 
1=Poor, 2=Fair, 3=Neutral, 4=Good, 5=Excellent

21. Explain why OCT is generally more sensitive than VF in detecting progression in early glaucoma, but not in 
moderate and advanced glaucoma.  

22. Interpret measurement of the peripapillary retinal nerve fiber layer, particularly in early glaucoma.    

23. Determine thickness of the macular ganglion cell complex to monitor progression from early to advanced 
glaucoma.     

24. Evaluate differences or inconsistencies between VF and OCT results.    

25. Incorporate VF and OCT as complementary tests for diagnosing, following and managing patients with 
glaucoma.  

26. Based upon your participation in this activity, do you intend to change your practice behavior?
(choose only one of the following options)
  A  I do plan to implement changes in my practice based on the information presented.
  B  My current practice has been reinforced by the information presented.
  C  I need more information before I will change my practice.

27. Thinking about how your participation in this activity will influence your patient care, how many of your patients 
are likely to benefit? (please use a number):  

32. The content was evidence-based.

33. The content was balanced and free of bias.

34. The presentation was clear and effective.

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

 1      2      3      4      5

 1      2      3      4      5

 1      2      3      4      5

 1      2      3      4      5

 1      2      3      4      5

 1      2      3      4      5

 1      2      3      4      5

28. If you plan to change your practice behavior, what type of changes do you plan to implement? (check all 
that apply)

  a   Apply latest guidelines  b  Change in pharmaceutical therapy  c  Choice of treatment/management approach 
  d  Change in current practice for referral   e  Change in non-pharmaceutical therapy   f  Change in differential 
diagnosis     g  Change in diagnostic testing  h  Other, please specify: _________________________________

______________________________________________________________________________________

29. 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 

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

31. Additional comments on this course:
_______________________________________
_______________________________________
_______________________________________
_______________________________________
_______________________________________

 1      2      3      4      5

071_ro0519_CE.indd   81071_ro0519_CE.indd   81 5/10/19   11:10 AM5/10/19   11:10 AM



CE CONFERENCES

2019 MEETINGS
Earn up to 

12 CE 

Credits*

 MEETING CO-CHAIRS:

MURRAY FINGERET, OD ROBERT N. WEINREB, MD

11th Annual

EAST COAST OPTOMETRIC
GLAUCOMA SYMPOSIUM

October 4-5, 2019

Renaissance Baltimore
Harborplace Hotel
202 East Pratt Street
BALTIMORE, MD

11th Annual

WEST COAST OPTOMETRIC
GLAUCOMA SYMPOSIUM

December 13-14, 2019

Hyatt Regency Huntington Beach

21500 Pacifi c Coast Highway

HUNTINGTON, CA

Register online: www.reviewsce.com/WCOGS2019

Please call the hotel directly at (714) 698-1234 and identify yourself as a participant of the West Coast Optometric Glaucoma Symposium.

Register online: www.reviewsce.com/ECOGS2019

Please call the hotel directly at (410) 547-1200 and identify yourself as a participant of the East Coast Optometric Glaucoma Symposium.

For up-to-date information, go to www.reviewsce.com/events
call 877-451-6514 or e-mail reviewmeetings@jhihealth.com

Review Education Group partners with Salus University for those ODs who are licensed in states that require university credit.

*Approval pending

Administered by

EDUCATION GROUP
EVIEW



Cornea+Contac t  Lens  Q+A

Several medications, such as 
amiodarone, quickly deposit in 

the cornea. Should I be concerned? 
Short of asking the prescriber to dis-
continue the drug, is there anything I 
can do to lessen the deposition and 
protect against acuity loss?

“There’s really nothing you 
can do clinically to halt the 

progression of the verticillata rela-
tive to amiodarone—or other new 
agents, such as Vyzulta (latanopro-
stene bunod, Bausch + Lomb)—
other than discontinue the drug,” 
says Jim Thimons, OD, medical 
director and founding partner of 
Ophthalmic Consultants of Con-
necticut. Fortunately, he says, acuity 
is most often unaffected.

These findings occur due to the 
deposition of cellular lipids in the 
basal epithelium secondary to the 
cationic amphiphilic properties of 
amiodarone and other drugs, Dr. 
Thimons explains. He notes, how-
ever, that in cases of severe symp-
tomatology, an option is to debride 
the epithelium because the deposits 
are above Bowman’s membrane. 
A new corneal surface will grow, 
improving vision and reducing the 
verticillata, if only transiently. If a 
patient continues taking the drug 
after their epithelium is debrided, 
Dr. Thimons says the verticillata 
will grow back, so intermittent 
debridement may be necessary.

Putting Things Into Perspective
“I have never had an experience 
where the reduced acuity was solely 

from or significant enough because 
of the verticillata that I’ve had to 
do much other than observe,” Dr. 
Thimons says, adding that the idea 
that amiodarone severely impacts 
vision is misleading. While the drug 
rarely affects acuity related to verti-
cillata, it is possible to demonstrate 
decreased acuity as a result of optic 
neuropathy—a rare but noted side 
effect.

Throughout his extensive time in 
clinical practice, Dr. Thimons has 
seen a significant number of amio-
darone patients. Of those, he only 
rarely had to intervene and debride 
the epithelium.

“The acuity issue has not been a 
big concern, at least in my experi-
ence,” he says. 

He adds that many of these 
patients have other issues that are 
both related (ocular surface disease) 
and unrelated to the drug and can 
cause acuity problems, such as cata-
ract or macular disease.

The observed frequency of new 
amiodarone patients has declined 
in Dr. Thimons’ area of the country. 

He notes that the drug isn’t used as 
commonly because of competing 
agents that are being marketed as 
having fewer side effects (Multaq/
dronedarone).

Working With Limited Options
Because amiodarone is intended for 
cardiac intervention and persistent 
ventricular fibrillation, Dr. Thi-
mons recommends continuing drug 
therapy to avoid putting patients at 
cardiac risk.

“You tolerate the ocular symp-
tomatology because the risk associ-
ated with cessation is actually quite 
real,” he notes.

There are two steps Dr. Thimons 
would take, including maximizing 
the ocular surface.

“In patients with this treatment 
regimen, I would have no difficulty 
believing that the ocular surface is 
compromised as well, in that one 
of the more common side effects 
of the drug is dry eye,” he says. “If 
you maximize the surface, you’ll 
improve the overall visual function 
without having to be more aggres-
sive with the management of the 
amiodarone complications.”

The other is removing any cata-
racts that are present. Dr. Thimons 
notes that cataracts exacerbate 
effects on vision in patients with 
pre-existing corneal issues. Taking 
them out of the equation, he adds, 
will improve overall visual function 
without having to interfere with the 
amiodarone therapy, which could 
cause significant cardiac risk. ■

Amiodarone doesn’t usually have a significant effect on vision. But be more vigilant 
when it’s used in a patient with other acuity-reducing issues.
Edited by Joseph P. Shovlin, OD

Pinpointing the Problem
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Amiodarone causes corneal verticillata.
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A 26-year-old Cauca-
sian male presented 
with a red, painful, 

light-sensitive left eye after 
accidentally being injured 
when a compressed air 
hose nozzle hit his eye. He 
was wearing no safety eye-
wear protection. His enter-
ing unaided visual acuities 
were 20/20 OD and 20/400 
OS with no improvement 
to pinhole. Pupillary test-
ing revealed a distorted, 
irregular “D-shaped” left 
pupil with the absence of 
an afferent pupillary defect. 
Applanation tonometry 
measured 18mm Hg OD 
and 19mm Hg OS. 

Slit lamp examination 
demonstrated a mild nasal 
bulbar conjunctival abrasion with 
corresponding injection, grade 1+ 
traumatic iritis, moderately diffused 
central corneal edema, trace hyphe-
ma, and a sectoral disinsertion of 
the iris located inferior nasally from 
8 o’clock to 10 o’clock with a cor-
responding transillumination defect 
(Figure 1). 

Anterior segment findings in 
the right eye were unremarkable. 
Gonioscopy was deferred due to 
the presence of active inflammation 
and hyphema.

Diagnosis 
A fundus examination revealed 
mild vitreous hemorrhage, diffuse 
radial striae within the macular 
zone (Figure 2). We also noted 
multiple pre- and subretinal hemor-

rhages peripherally in the left eye. 
Otherwise, the retinas were flat 
and intact with no holes, breaks 
or tears. A B-scan high resolution 
ultrasonography was performed 
and revealed the presence of fluid in 
the left eye’s nasal suprachoroidal 
space (Figure 3). The test confirmed 
no signs of a retinal detachment.

Based on the clinical presenta-
tion and findings, the diagnosis of 
left large iridodialysis was made. 
The patient was prescribed topical 
cyclopentolate 1% BID, erythro-
mycin topical ophthalmic 0.5 % 
ointment TID and Pred Forte (pred-
nisolone acetate, Allergan) Q3H in 
the left eye until his follow-up in 
24 hours. We advised he undergo 
a head elevation during sleep and 
begin topical lubricants for anterior 

surface irritation. The next 
day the patient exhibited 
significant improvement in 
ocular signs and symptoms. 
The conjunctival abra-
sion and iritis resolved, he 
showed improved corneal 
edema and a near-complete 
resolution of the hyphema. 

Referrals were made to 
retina specialty for posteri-
or segment evaluation and 
ophthalmology for possible 
surgery.

Discussion
Iridodialysis is the separa-
tion of the iris root from 
its ciliary body insertions, 
commonly sequela of blunt 
or penetrating ocular trau-
ma.1-6 However, intraocular 

surgical procedures or congenital 
causes are possible.3 Occurrences 
are commonly unilaterally and 
sectoral, although complete dialy-
sis of the iris have been reported.1 
The detachment of the peripheral 
iris root, the thinnest attachment, 
results in the classic “D-shaped” 
pupil sign where the pupillary 
margin, opposite of the dissection, 
flattens.1 

Cases of iridodialysis may pres-
ent with pain, traumatic uveal 
inflammation and possible associ-
ated findings, such as conjunctival 
injection, subconjunctival hemor-
rhage, hyphema, corneal abrasion, 
decreased or increased intraocular 
pressure (IOP), angle recession, 
vitreous hemorrhage or retinal 
detachments.2,3 Photophobia and 

 Urgen t   Care

Getting Hosed 
Blunt trauma can leave major damage. But optometrists can learn to treat and monitor  
to minimize long-term issues. By Breanne B. McGhee, OD, and Richard Mangan, OD

Fig. 1. This photo shows our patient’s iridodialysis with 
accompanying inferior nasal transillumination defect.

084_ro0519_UC.indd   84084_ro0519_UC.indd   84 5/8/19   10:47 AM5/8/19   10:47 AM



unilateral diplopia are possible 
symptoms secondary to polycoria 
at the corneal limbus from the 
abnormal anatomical pupil shape 
created by the iridodialysis.3,4

Treatment
Management depends on the size 
and location of the iridodialysis. 
Cosmesis is also a concern. Supe-
rior dialyses are often covered by 
the upper lid and may present with 
fewer concerns, whereas temporal 
or inferior iridodialyses are more 
symptomatic.1,2 Small, localized 
dialysis usually does not require 
treatment and may spontaneously 
resolve.2 Larger dialysis (less than 
2 clock hours) requires a non-
emergent referral for surgical inter-
vention, commonly done by suture 
and sutureless techniques via limbal 
peritomy and multiple sclerosto-
mies.1-6 

Sutureless techniques are often 
reserved for simple iridodialysis 
repair in conjunction with other 
intraocular procedures.1,2 Associ-
ated collateral ocular trauma com-
plications (e.g., corneal abrasion, 
elevated IOP, retinal detachment) 
must be addressed, treated and 
managed accordingly with topical 
ophthalmic preparations.2-7 

Cycloplegics (anticholin-
ergic drugs) are effective in 
alleviating pain by inhibit-
ing ciliary body spasm, 
limiting the iris area to 
prevent the formation of a 
synechiae, and stabilizing 
the blood-aqueous barrier 
to reduce ocular inflam-
mation.8 Topical cortico-
steroids and non-steroidal 
anti-inflammatory agents 
can reduce acute immune 
responses.6,7 Anti-glaucoma 
medications may be used to 
lower IOP in ocular hyper-
tensive concurrent cases.6,7

Following the resolution of any 
accompanying inflammatory reac-
tions, gonioscopy can rule out any 
trabecular meshwork damage or 
angle recession.6,7 Dialyzed angles 
with under 180˚ involvement 
have a lower risk for the develop-
ment of secondary angle recession 
glaucoma.6,7 The prognosis of 
iridodialysis is good post-surgical 
therapy.2,6,7

The patient returned asymptom-
atic and was happy with the cos-
metic outcomes at his three-month 
follow up post-surgical iris repair. 
Visual unaided acuities were 20/20 

OD, 20/20 OS. His anterior and 
posterior segment findings were 
unremarkable with normotensive 
IOP in both eyes. Sequential follow 
ups at six months revealed stable 
findings with the patient remaining 
stable at each visit. Being stable, 
annual clinic visits were recom-
mended for observation. ■

1. Romanazzi F, Morano A, Caccavale A. Diagnostic and 
therapeutic approach in a case of severe post-traumatic 
hyphema with subtotal iridodialysis. Case Rep Ophthalmol. 
2017;8(3):496-502. 
2. Loiudice P, Casini G. Post-traumatic iridodialysis, crystal-
line dislocation and vitreous haemorrhage: how to manage. 
BMJ Case Reports. 2014;2014:bcr2014205595. 
3. Pandey S, Sharma V. Commentary: Modified sewing 
machine technique: An innovative method for the manage-
ment of iridodialysis, iris coloboma, and scleral fixation of 

intraocular lenses. Indian J Ophthalmol. 
2018;66(8):1177-8. 
4. Ravi Kumar K. Modified sewing machine 
technique for iridodialysis repair, intraocular 
lens relocation, iris coloboma repair, Cionni 
ring fixation, and scleral-fixated intraocular 
lens. Indian J Ophthalmol. 2018;66(8):1169-76. 
5. Richards J, Kennedy C. Sutureless 
technique for repair of traumatic iridodi-
alysis. Ophthalmic Surg Lasers Imaging. 
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6. Sihota R, Kumar S, Gupta V, et al. Early 
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2008;126(7):921-6. 
7. Abri Aghdam K, Aghaei H, Shokrollahi S, 
et al. Comparison of the effect of cycloplegic 
versus NSAID eye drops on pain after pho-
torefractive keratectomy. J Current Ophthal-
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8. Ellong A, Ebana Mvogo C, Nyouma Moune 
E, et al. Post-traumatic glaucoma with irido-
corneal angle injuries in Cameroon. Bull Soc 
Belge Ophtalmol. 2005;(298):21-8. 

REVIEW OF OPTOMETRY  MAY 15, 2019 85

Fig. 2. This 
fundus image 
shows circular, 
radial striae 
concentrated 
within the 
macular aspect.

Fig. 3. Fluid in the superchoroidal space was observed using 
B-scan imaging.
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A 44-year-old male 
presented to the emer-
gency room with a 

two-day onset of dizziness 
and diplopia. He felt the dizzi-
ness was worse when walking 
and seemed to be due to the 
imbalance from his vision. He 
denied any additional symp-
toms and otherwise has been 
in good health. The patient is 
originally from Honduras and 
moved to the United States 
eight years ago. His medical 
history is unremarkable, and 
he is not currently taking any 
medications. 

His visual acuities were 20/70 
OU. His extraocular muscle move-
ments showed full right and left 
gaze; however, his downgaze was 
about 70% reduced, and his upgaze 
was 100% reduced. Both of his 
pupils were unreactive to light, and 
the left pupil was larger than the 
right by approximately 1mm to 
2mm.

Although the pupils did not react 
to light stimulus, they did constrict 
when the patient fixated on a near 
target. Additionally, there was 
a subtle convergence-retraction 
nystagmus noted. His intraocular 
pressures were normal at 17mm Hg 
OU. His anterior and posterior seg-
ment exam was completely normal. 

Ring Around
The pupil and motility findings were 
consistent with dorsal midbrain 
syndrome (DMS), also known as 
Parinaud’s syndrome. Because of 

these findings, the team ordered a 
brain computerized tomography 
(CT) scan, which showed edema in 
the left basal ganglia with regional 
mass effect. A magnetic resonance 
image (MRI) was then ordered 
for further evaluation and showed 
three ring-enhancing lesions at the 
left midbrain, left basal ganglia and 
left temporal lobe with regional 
vasogenic edema. 

These ring-enhancing lesions 
were most consistent with either 
metastatic disease or infection. 
Subsequently, the patient was 
admitted with neurosurgery and 
infectious disease consultations. 
His chest, abdominal and pelvic 
CT scans were all unremarkable, 
and his cerebrospinal fluid cytology 
was normal—the brain lesions were 
unlikely to be metastatic. 

An infectious disease work-up 
revealed the patient to be human 
immunodeficiency virus (HIV) 
positive with a CD4 cell count of 

96. Serum toxoplasmosis IgG 
was markedly elevated, and 
a lumbar puncture showed 
elevated cerebrospinal fluid 
toxoplasmosis IgG as well. 

The patient was diagnosed 
with HIV, and his brain 
lesions were consistent with an 
opportunistic central nervous 
system (CNS) toxoplasmosis 
infection. The neurosurgeon 
did not recommend any acute 
surgical intervention, and 
the patient was treated with 
pyrimethamine, sulfadiazine 
and leucovorin. 

Antiretroviral therapy (ART) was 
held initially until his opportunistic 
toxoplasmosis infection improved 
to avoid the risk of inducing 
immune reconstitution inflamma-
tory syndrome (IRIS). 

The patient remained hospital-
ized for approximately one month 
while he was receiving treatment 
for his CNS infection. Prior to his 
discharge, we ordered a repeat MRI 
that showed improvement of all 
three ring-enhancing lesions, with 
significant improvement of the 
associated edema. A repeat assess-
ment of his ocular motilities showed 
improvement in his upward and 
downward gaze. 

He still reported diplopia and 
some vision difficulties, but his 
upward gaze improved from a 
100% limitation to about a 60% 
to 70% limitation. The downward 
gaze improved from a 70% limita-
tion to about a 30% limitation. 
His pupils were now similar in size 

Lesions in the brain stem can be a sign of dorsal midbrain syndrome. 
By Michael Trottini, OD, and Michael DelGiodice, OD

When Things Aren’t Looking Up

This patient presented with dizziness and the inabilty to 
look upward.

Neuro   Clinic
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with only 0.5mm of anisocoria and 
started to show some constriction to 
light stimulus. 

The patient was discharged with 
instructions to take sulfamethoxa-
zole-trimethoprim, leucovorin and 
pyrimethamine and later scheduled 
to start ART in a health clinic. He 
was also instructed to follow up in 
three months to reassess his ocular 
motilities. 

Discussion
The premotor pathways for vertical 
eye movements are located within 
the dorsal and tegmental midbrain 
and include the rostral interstitial 
nucleus of the medial longitudinal 
fasciculus (riMLF) and the posterior 
commissure. Dorsal midbrain syn-
drome is a vertical gaze palsy that 
affects these structures and presents 
clinically with impaired vertical eye 
movements, light-near dissociation 
of the pupillary response and con-
vergence nystagmus on attempted 
upward gaze.1 

Pineal lesions exerting pressure on 
the midbrain are the classical cause 
of DMS, however primary lesions 
within the midbrain can be respon-
sible as well.1 Ischemia, hemor-
rhage, neoplasms and infectious or 
demyelinating processes also have 
all been reported.1 

There is no specific treatment 
for DMS, and the prognosis is 
dependent on the underlying cause, 
extent of damage and treatment.2 
Any residual ischemia, atrophy or 
necrosis to the involved structures 
or damage from treatments, such 
as tumor resection or radiation, 
may prevent full recovery of vertical 
gaze. 

In managing our patient, the first 
step was to identify the intracranial 
process that was causing DMS. The 
ring-enhancing lesions, specifically 
the one within his brainstem, were 
compressing around the posterior 

commissure with edema in the 
midbrain, correlating with his 
clinical presentation. 

The next step was to determine 
the etiology of these peripheral 
enhancing lesions. The underlying 
cause of ring-enhancing lesions is 
influenced in part by the immune 
status of the individual.3 

Malignancy (primary or meta-
static) tends to be the more com-
mon cause in immunocompetent 
individuals, while lymphoma and 
toxoplasmosis are often the cause 
in immunocompromised individu-
als.3 Our patient presented with no 
prior medical issues, but a thorough 
work revealed he was HIV positive, 
was immunocompromised and had 
developed a CNS toxoplasmosis 
infection. 

While neurology or infectious 
disease specialists typically perform 
these evaluations, an optometrist’s 
role is important in a case such as 
this because the patient only pre-
sented with symptoms of diplopia. 
Localizing the source of the diplopia 
and the appropriate neuro-imaging 
helped to direct their work-up. 

Lastly, in regards to management, 
the toxoplasmosis infection was 
treated and better controlled prior 

to starting the patient on ART. 
CD4 cells are suppressed due to 
HIV infection, and, if ART therapy 
is started simultaneously with 
treatment of the opportunistic 
infection, CD4 cells may rapidly 
increase, causing a significant 
inflammatory response.4 

Although IRIS is generally self-
limiting, it has a high mortality rate 
in the setting of opportunistic infec-
tions involving the CNS as seen in 
our patient.4 Because of the poten-
tial for IRIS, ART was held initially 
to prevent this rapid increase of 
CD4 cells and the syndrome from 
developing.

While DMS is a rare clinical pre-
sentation, it’s caused by brain stem 
dysfunction and often is a result of 
fatal diseases, if not treated appro-
priately. Early diagnosis and man-
agement are essential for patient 
survival and positive outcomes. ■

1. Shields M, Sinkar S, Chan W, Crompton J. Parinaud syn-

drome: a 25-year (1991-2016) review of 40 consecutive adult 

cases. Acta Ophthalmol. 2017;95:792-3.

2. Yiu G, Lessell S. Dorsal midbrain syndrome from a ring-

enhancing lesion. Semin in Ophthalmol. 2012;27(3-4):65-8.

3. Chakraborty S. Multiple ring-enhancing lesions in a patient 

with unilateral limb jerking. Cent Eur J Med. 2014;9(3):391-3.

4. Sharma S, Soneja M. HIV and Immune Reconstitu-

tion Inflammatory Syndrome (IRIS). Indian J Med Res. 

2011;134(6):866-77.

This axial MRI is able to show the ring-enhancing lesion (left). The edema surrounds the 
lesion, with compression around the posterior commissure (right).
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Review of Systems

Symptoms of headache con-
current with clinical find-
ings of bilateral optic disc 

edema are of serious concern. 
Papilledema is optic disc swelling 
due to high intracranial pressure 
(ICP). Its causative conditions 
can include hydrocephalus, spinal 
cord lesions, cerebral sinus drain-
age impairment, intracerebral 
mass, cerebral hemorrhage, men-
ingitis and idiopathic intracranial 
hypertension (Table 1). 

Visual function loss is the 
feared morbidity of papilledema. 
Treatment is directed at the 
underlying cause of the high ICP, 
and options include both medical 
and surgical modalities. 

A thorough neuro-ophthalmic 
workup helps the clinician sort 
through the myriad differential 
diagnoses, which can include 
Guillain-Barré syndrome (GBS). 
This is an acute polyneuropathy in 
which the immune system attacks 
myelin within the peripheral nervous 
system. GBS manifests as an acute 
inflammatory neuropathy with 
weakness and diminished reflexes. 
Patients initially experience numb-
ness and tingling in their extremities. 
The condition may progress, eventu-
ally resulting in paralysis.1,2 

 
Case Example
While on active military duty, a 
19-year-old Asian male experienced 
sudden numbness and loss of sensa-
tion in his lower extremities, caus-
ing him to fall down the stairs at 
his barracks. Prior to this episode, 

he was in excellent health without 
any medical conditions. He did, 
however, receive a flu vaccination a 
few weeks prior to his symptoms. 
He was immediately admitted to the 
hospital, where neuroimaging was 
performed and a lumbar puncture 
and serologic testing confirmed 
a diagnosis of GBS. Intravenous 
immunoglobulin treatment was initi-
ated and a plasmapheresis (plasma 
exchange) was also completed. 

The patient presented for an eye 
examination two months follow-
ing his GBS diagnosis. He was now 
wheelchair bound. The patient had 
no visual or ocular complaints, 
though he reported occasional gen-
eralized headaches of low intensity. 
The patient was taking amitriptyline 
100mg QHS, gabapentin 600mg 

TID, morphine ER 15mg QHS 
and metoprolol 25mg BID. 

His best-corrected visual acu-
ity was 20/20 OD and OS and 
all other preliminary findings 
were unremarkable. Posterior 
segment evaluation revealed 
bilateral small optic cups with 3+ 
optic disc edema OD and OS. A 
splinter hemorrhage was detected 
temporal to the disc OD. Spec-
tral-domain optical coherence 
tomography (SD-OCT) revealed 
thickening of the peripapillary 
retinal nerve fiber layer (RNFL) 
OD and OS (Figure 1). A Hum-
phrey 24-2 visual field revealed 
enlarged blind spots in both eyes. 

The patient was diagnosed 
with bilateral disc edema. We 
ordered an MRI of the brain and 

orbits, with and without contrast, as 
well as targeted serologic workup. 

The MRI revealed nonspecific 
T2/FLAIR hyperintense foci within 
the right frontal white matter. These 
lesions may result from migraine, 
demyelination or inflammation. No 
other intracranial or intraorbital 
abnormalities were detected. Serol-
ogy was negative for HIV, syphilis, 
Lyme disease and neuronal antibod-
ies. Copper levels and serum protein 
electrophoresis were within normal 
limits. 

Lumbar puncture showed an 
elevated opening pressure of 40cm 
H2O (the normal range for adults is 
10cm to 20cm H2O). The cerebro-
spinal fluid (CSF) showed elevated 
protein levels. The patient was diag-
nosed with papilledema associated 

Patients with Guillain-Barré syndrome face significant systemic and ocular 
complications, including optic disc edema. By Sarah J. Bishop, OD, and Sandra M. Fox, OD

A Paralyzing Etiology

Fig. 1. SD-OCT revealed peripapillary retinal nerve 
fiber layer thickening in both eyes. 

Edited By Carlo Pelino, OD, and Joseph J. Pizzimenti, OD
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with GBS. He was prescribed 500mg 
acetazolamide BID PO. Following 
treatment, the patient’s papilledema 
gradually began to resolve. 

GBS: The Basics 
GBS occurs more often in females 
(1.5:1) and its risk tends to increase 
with age. Ever since the eradica-
tion of polio, GBS has been the 
leading cause of acute paralytic 
disease within the western world.1,2 
Researchers speculate it is triggered 
by a viral infection, as approxi-
mately 60% to 70% of people with 
GBS had a preceding infection, most 
commonly gastroenteritis or an 
upper respiratory infection. Studies 
have also linked GBS and the flu 
vaccination, but have yet to estab-
lish causation. GBS frequency rose 
in 1976 and 1977 during the mass 
immunization campaign against the 
swine flu. However, no subsequent 
vaccines have been associated with 
an increased incidence of GBS.1,2

GBS develops over the course of 
a few days to a month. Early symp-
toms include numbness, tingling and 
weakness in the extremities. Later, 
paresthesia, quadriplegia and hypo-
reflexia can occur.3 Approximately 
15% of cases develop weakness in 
the muscles required for breathing. 
Diagnosis is made based on a combi-
nation of electrophysiological stud-
ies demonstrating slowed or blocked 
nerve conduction and CSF protein 
level testing. Glycolipid antibodies 
are observed in the sera of 60% to 
70% of GBS patients during the 
acute phase, with gangliosides being 
the major target antigens. 

Therapy aims to eliminate 
symptoms and speed recovery with 
immunoglobulin therapy, plasma 
exchange or a combination.1-3

GBS and The Eye 
Ophthalmic manifestations of GBS 
include oculomotor palsy (which 

occurs in 10% of patients), accom-
modative dysfunction, optic neuritis 
and true papilledema, although the 
latter is exceedingly rare in GBS.2,4 
Approximately 80% to 90% of 
patients with papilledema first seek 
treatment for a headache.5 In this 
case, our patient only mentioned 
occasional, mild headaches. How-
ever, the morphine may have been 
masking their intensity. 

Other ocular symptoms and signs 
in papilledema secondary to GBS 
may include reduced visual acuity, 
enlarged blind spot, transient visual 
obscurations and diplopia secondary 
to a sixth cranial nerve palsy.6 MRI 
with concomitant  magnetic reso-
nance venography (MRV) to rule 
out venous sinus thrombosis are the 
preferred neuroimaging studies for 
bilateral disc edema.

Although research does not 
widely report ICP with GBS, the 
increased ICP has been associated 
with an elevated CSF protein level—
common in GBS.7 Investigators 
hypothesize that the increased CSF 
protein decreases the rate of reab-
sorption of CSF through the brain’s 
arachnoid granulations, leading to 
increased ICP.8 CSF protein concen-
tration is one of the main factors 
to consider in differentiating pap-
illedema associated with GBS from 
idiopathic intracranial hypertension. 

Treatment of papilledema involves 
addressing the underlying cause, as 
well as lowering the ICP. First-line 

treatment is usually a diuretic drug 
such as acetazolamide. If medical 
treatment is insufficient, serial lum-
bar punctures may be beneficial in 
providing temporarily relief from 
symptoms of intracranial hyperten-
sion. Other more invasive therapies 
such as a ventriculoperitoneal shunt 
or optic nerve sheath fenestration 
may be necessary in severe cases.4

Patients with GBS may present to 
the optometrist with ocular manifes-
tations, including true papilledema. 
In any case of bilateral disc edema, 
clinicians should comanage with 
neuro-ophthalmology to rule out 
serious threats to vision and life. 
MRI, MRV, serum analysis and, if 
indicated, lumbar puncture with 
CSF analysis, can help uncover the 
underlying cause. ■

Dr. Bishop, a graduate of the 
Pennsylvania College of Optometry 
with an advanced studies certificate 
in neuro-ophthalmic disease, is com-
pleting a residency in brain injury 
vision rehabilitation/ocular disease 
at the Audie L. Murphy Memorial 
VA Hospital in San Antonio.

Dr. Fox is the eye care provider 
at the Polytrauma Rehabilitation 
Center of Texas at the Audie L. 
Murphy Memorial VA Hospital in 
San Antonio. Her area of specialty 
is low vision rehabilitation with an 
emphasis on neuro rehabilitation. 
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Table 1. Differential Diagnosis 
of Bilateral Disc Edema
• Idiopathic intracranial hypertension
• Compressive optic neuropathy
• Hydocephalus/venous sinus thrombosis
• Optic neuritis
• Metabolic/toxic optic neuropathy
• Diabetic papillopathy
• Malignant hypertension
• Pseudopapilledema (optic nerve drusen)
• Anterior ischemic optic neuropathy
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A 53-year-old man previous-
ly treated for advanced 
glaucoma presented with 
slowly progressive pain-

less vision loss in his right eye. He 
had missed his visits for the past 
year, though he had been obtain-
ing medication refills through his 
pharmacy. His vision at this visit 
was light perception. A year earlier, 
it was 20/200 and three years earlier 
it was 20/70 with fixation loss and 
profound visual field loss from glau-
coma. 

His recent vision reduction was 
due to a hypermature cataract that 
fully developed in the year between 
visits. Intraocular pressures (IOPs) 
were 14mm Hg OD and 16mm Hg 
OS. He had neither pain nor inflam-
mation and gonioscopically his ante-
rior chamber angles were open and 
normal. However, with mature and 
hypermature cataracts, one must be 
concerned about phacomorphic and 
phacolytic glaucoma.

Discussion
Upon cataract hypermaturation, the 
lens cortex undergoes spontaneous 
lysis and absorption with secondary 
lens nucleus shrinkage and capsule 
wrinkling.1-4 This allows internal 
lens proteins to leak out through an 
intact though permeable lens cap-
sule.1-4 While the internal lens pro-
teins are the host’s own body tissue, 
they have never been exposed to the 
anterior chamber due to their envel-
opment by the lens capsule. When 
the body detects these internal lens 
proteins, it interprets them as for-

eign and antigenic. Subsequently, a 
lens-induced inflammatory reaction 
ensues.3 A pronounced macrophage 
response occurs in the anterior 
chamber.6 Numerous macrophages 
containing phagocytized degener-
ated lens material (phacolytic cells) 
can be found in the anterior cham-
ber. The lens-induced inflammation 
often causes a secondary rise in IOP 
with secondary glaucoma.

Phacolysis can be considered an 
innate evolutionary response to 
cataractogenesis. Prior to the advent 
of surgical lens removal, many indi-
viduals would become blind from 
cataracts. The subsequent lytic pro-
cess and inflammatory degradation 
would effectively remove the visual 

obstruction. Unfortunately, the eye 
would be left aphakic and often 
irreparably damaged from inflam-
matory glaucoma. Spontaneous 
absorption of cataracts through the 
phacolytic process has been report-
ed, which supports this evolutionary 
role of phacolysis.5,6 While the cata-
ract maturation process is generally 
slow, once a lens has become hyper-
mature, the phacolytic process can 
develop rapidly.7

Phacomorphic glaucoma typically 
afflicts older females, often of small 
stature with moderate hyperopia 
and a nanophthalmic eye.8 Fre-
quently, an advanced, intumescent 
cataract will be present in the affect-
ed eye with commensurate reduced 

Therapeu t i c  Review
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Managing the complications from a hypermature cataract. 
By Joseph W. Sowka, OD 

Hunting the Great White

This 53-year-old patient’s left eye’s vision was reduced to light perception as a result 
of this hypermature cataract.
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vision. There will be a shallow 
anterior chamber and possibly iris 
bombé. In eyes with markedly asym-
metric cataract formation, the depth 
of the anterior chambers may be 
accordingly disparate. Patients may 
present with an acute onset of ocular 
redness and pain with an edematous 
cornea and elevated IOP, as typically 
seen in an angle closure attack. Dur-
ing an acute attack, few to no ante-
rior chamber angle structures will be 
visible on gonioscopy.8-10 The resul-
tant secondary angle closure may 
be either acute, subacute or chronic 
and can occur in eyes with previ-
ously open angles, as well as those 
with previously narrow, occludable 
angles.11-13 In chronic angle closure 
cases that occur from phacomor-
phism, no symptoms will be seen.

Treatment
When managing the inflammatory 
component in phacolysis, topical 
corticosteroids are indicated, just 
as they would be for any anterior 
uveitis.14 Cycloplegics are also indi-
cated.14 The choice should be dic-
tated by the severity of the uveitic 
response and the patient’s degree of 
discomfort. Typically, homatropine 
is an adequate choice.14

Patients with phacolysis may 
experience loss of zonular support to 
the lens, which manifests as phaco-
donesis.14 In cases of poor zonular 
support, cycloplegia with attendant 
pupil dilation may result in anterior 
dislocation of the lens, possibly into 
the anterior chamber. If poor zonu-
lar support to the lens is suspected, 
cycloplegia should be avoided. 

The secondary glaucoma accom-
panying phacolysis is often improved 
by the reduction in inflammation 
with topical steroid therapy. How-
ever, if additional pressure reduction 
is necessary, clinicians may turn to 
aqueous suppressants, barring any 
systemic contraindications. Avoid 

miotics and prostaglandin analogs 
due to their propensity to aggravate 
the disease.14

As with acute primary angle clo-
sure glaucoma, medical therapy is 
initially used to acutely lower the 
IOP in eyes with phacomorphic 
glaucoma. Beta-blockers, alpha-2 
adrenergic agonists, topical corti-
costeroids, topical or oral carbonic 
anhydrase inhibitors and oral hyper-
osmotics may be all systematically 
employed. An exceptional effect of 
prostaglandin analogs in managing 
the IOP of patients with chronic 
angle closure glaucoma both before 
and following LPI has been report-
ed.15-17 In cases where pupil block 
precipitates the angle closure, LPI is 
indicated following medical treat-
ment to attempt to relieve the resul-
tant aqueous congestion and IOP 
rise. This is especially true where a 
relative pupil block, secondary to the 
unusual lens anatomy is the main 
pathogenesis.18

In most cases, it is necessary 
to remove the antigenic lens to 
fully manage phacolytic and pha-
comorphic glaucoma. Manual 
small-incision cataract surgery with 
trypan blue staining of the anterior 
lens capsule is a safe and effective 
method of cataract extraction for 
patients with phacolytic glaucoma, 
as is phacoemulsification.19 Phaco 
combined with anterior vitrectomy 
is also an option in these cases.20,21 
Anecdotally, femtosecond laser-
assisted cataract surgery may be a 
viable option.22

These hypermature lens condi-
tions develop typically when a 
patient is deemed a poor candidate 
for surgery or otherwise cannot 
obtain or undergo cataract extrac-
tion. In the patient presented here, 
he already had longstanding severe 
vision loss from advanced glau-
coma; thus his developing cataract 

was never addressed. With no 
future visual potential in this eye 
from pre-existing glaucoma, he 
will be monitored for the possible 
development of phacomorphism 
and phacolysis and then addressed 
accordingly should these complica-
tions develop. ■
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www.DrTravel.com 800-436-1028

Buenos Aires, Argentina to Santiago, Chile Cruise

Dr. Travel Seminars, LLC
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Joint Commission (JC) accredited medical
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specialty of medical optometry and those
ABCMO certifies are eligible for credentialing
at these facilities as specialists rather than
general optometry practitioners.^

The Joint Commission, the accepted
national Gold Standard, reviews and accredits
over 21,000 federal, state and local-chartered
medical facilities.

To Be Eligible for ABCMO board certification:

1. Complete an accredited residency 
in medical optometry

2. Pass the national Advanced Competence
in Medical Optometry Examination 

3. Practice in a medical setting for a 
minimum of two years.#

www.abcmo.org

Visit www.abcmo.org to understand how 
JC accredited medical facilities credential 
specialists and why specialty certification can
enhance the careers of optometrists who 
complete residencies in medical optometry.

For Application procedures see
www.abcmo.org

or contact myers.kenj@gmail.com
^ At this time, 127 JC accredited hospitals, clinics and teaching institutions

recognize ABCMO specialist certification.
* www.jointcommission.org
# Waived for two years after residency
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Staff Optometrist Wanted
Bard Optical is a family owned full-service
retail optometric practice with 22 offices (and
growing) throughout Central Illinois. Bard
Optical prides itself on having a progressive
optometric staff whose foundation is based on
one-on-one patient service. We are currently
accepting CV/resumes for Optometrists to join
our medical model optometric practice that
includes extended testing. The practice
includes but is not limited to general optometry,
contact lenses and geriatric care. Salaried, 
full-time positions are available with excellent
base compensation and incentive programs
and benefits. Some part-time opportunities
may also be available.

Current positions are available in
Bloomington/Normal, Decatur/Forsyth,

Peoria, Sterling and Canton as we continue
to grow with new and established offices.

Please email your information to 
mhall@bardoptical.com or call 
Mick at 309-693-9540 ext 225.

Mailing address if more convenient is: 
Bard Optical

Attn: Mick Hall, Vice President
8309 N Knoxville Avenue

Peoria, IL 61615

Bard Optical is a proud 
Associate Member of the 
Illinois Optometric Association.  

www.bardoptical.com

Career Opportunities
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• PRODUCTS & SERVICES   • AND MORE. . .

Contact us today for classified advertising:
Toll free: 888-498-1460

E-mail: sales@kerhgroup.com
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Meet ings  + Conferences

June 2019
■ 1-3. Annual Ocular Disease Update. Big Cedar Lodge, 
Ridgedale, MO. Hosted by: Oklahoma College of Optometry. 
Key faculty: Kelly Malloy, Walter Whitley, Joseph Shetler. 
CE hours: 16. For more information, email Callie McAtee at 
mcateec@nsuok.edu or go to optometry.nsuok.edu.
■ 5-9. VT1/Visual Dysfunctions. Nova Southeastern University, 
Fort Lauderdale, FL. Hosted by: Optometric Extension Program 
Foundation. Key faculty: Paul Harris. CE hours: 35. For more 
information, email Karen Ruder at karen.ruder@oep.org, call 410-
561-3791 or go to www.oepf.org.
■ 6-9. UOA Annual Congress. Zermatt Utah Resort, Midway, 
UT. Hosted by: Utah Optometric Association. CE hours: 21. For 
more information, email Alyssa White at alyssa@utaheyedoc.
org, call 801-364-9103 or go to www.utaheyedoc.org.
■ 7-9. Everything Therapeutic: Houston. University of Houston, 
Houston Health 1 Building. Hosted by: University of Houston 
College of Optometry. Key faculty: Bruce Onofrey, Seema 
Nanda, Joe Wheat, Susan Cotter, Justin Schweitzer. CE hours: 
24. For more information, email optce@central.uh.edu, call 713-
743-1900 or go to ce.opt.uh.edu.
■ 13-16. VOA Annual Conference. Omni Richmond Hotel, 
Richmond, VA. Hosted by: Virginia Optometric Society.
Key faculty: Peter Cass, Michael Chaglasian, Clark Chang, 
Jason Duncan, Scott Ensor, Tami Hagemeyer, Whitney Hauser. 
CE hours: 20 total, 17 per OD. For more information, email Bo 
Keeney at office@thevoa.org go to www.thevoa.org/annual.
■ 19-23. Optometry’s Meeting. America’s Center 
Convention Complex, St. Louis, MO. Hosted by: American 
Optometric Association and American Optometric Student 
Society. CE hours: 247, 44 per OD. For more information, 
email Fran Ghannam at fghannam@aoa.org or go to www.
optometrysmeeting.org.
■ 28-July 8. A Contemporary Look at Patient Eye Care—

Dalmation Coast. On Board Celebrity Cruise Line’s Celebrity 
Constellation from Venice to Rome, Italy. Hosted by: Dr. Travel 
Seminars and NJ Society of Optometric Physicians. Key faculty: 
Randall Thomas. CE hours: 12. For more information, email 
info@drtravel.com or go to www.drtravel.com.
■ 30-July 6. Tropical CE–Costa Rica. Los Suenos Marriott 
Ocean and Golf Resort, Herradura, Costa Rica. Hosted by: 
Tropical CE. Key faculty: Steven Ferrucci, William Miller. CE 
hours: 20. For more information, email Stuart Autry at sautry@
tropicalce.com or go to www.tropicalce.com.
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A Hairy Eyeball
By Andrew S. Gurwood, OD

History
A 39-year-old black male presented to the emergency 
department complaining of worsening blurred 
vision in both eyes over seven days. He also noted 
weight loss, palpitations and night sweats. A cursory 
work-up uncovered pancytopenia (deficiency of 
red blood cells, white blood cells and platelets) 
and splenomegaly. The patient was referred to 
ophthalmology to investigate the ocular issues.

Upon initial presentation, his entering visual acuity 
without correction was 20/200 OD with no improve-
ment upon pinhole testing and counting fingers at 10 
feet with pinhole improvement to 20/200 OS. A 15% 
red cap color desaturation was present in the right 
eye. His pupils were round, equal, reactive and no 
relative afferent pupillary defect was observed. His 
confrontation fields were blurry but full-to-finger-
counting, and extraocular muscle movements were 
full and smooth over both eyes.

Diagnostic Data
A biomicroscopic anterior segment examination 
found normal structures with deep anterior 
chambers, no evidence of inflammation, open angles 
and intraocular pressures measuring 8mm Hg OD 
and 10mm Hg OS using Goldmann applanation 
tonometry. The pertinent findings are demonstrated 
in the photographs. 

Your Diagnosis
Does the case presented require any additional tests, 
history or information? What steps would you take 
to manage this patient? Based on the information 
provided, what do you believe would be the patient’s 
diagnosis? What is the patient’s most likely prognosis? 
To find out, please visit us online at 
www.reviewofoptometry.com. ■

This 39-year-old patient went to the emergency room after 
experiencing blurred vision over the course of a week. Can these 
fundus images help identify his underlying condition? 
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