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Gene therapy for congenital blindness 
has taken another step forward, say 
researchers from the Children’s 
Hospital of Philadelphia and the 
Perelman School of Medicine 
at the University of Pennsylva-
nia. Three adult patients previously 
treated in one eye received the same 
treatment in their other eye, and the 
patients became better able to see in 
dim light; two were able to navigate 
obstacles in low-light situations. No 
adverse effects occurred.

Neither the fi rst treatment nor 
the readministered treatment trig-
gered an immune reaction that 
cancelled the benefi ts of the in-
serted genes, as has occurred in hu-
man trials of gene therapy for other 
diseases. The current research tar-
geted Leber congenital amaurosis, 
a retinal disease that progresses 
to total blindness by adulthood. 
The work was reported in Science 
Translational Medicine.

“Patients have told 
us how their lives have 
changed since receiving 
gene therapy,” said study 
co-leader Jean Bennett, 
MD, PhD, the F.M. Kir-
by professor of ophthal-
mology at Penn. “They 
are able to walk around 
at night, go shopping for 
groceries and recognize 
people’s faces—all things 
they couldn’t do before. 
At the same time, we 
were able to objectively 
measure improvements 

in light sensitivity, side vision and 
other visual functions.” 

Other objective results came 
from brain signals seen in neuro-
imaging. When a dimly fl ickering 
checkerboard pattern fl ashed in 
front of a patient’s recently treated 
eye, an area in the brain respon-
sible for vision lit up during func-
tional magnetic resonance imaging. 
“This fi nding is telling us that the 
brain is responding to the eye’s sen-
sitivity to dim light,” said radiology 
researcher Manzar Ashtari, PhD, 
of Children’s Hospital of Philadel-
phia, the study’s co-leader.

LCA is a group of hereditary reti-
nal diseases in which a gene muta-
tion impairs production of an en-
zyme essential to light receptors in 
the retina. The study team injected 
patients with a vector, a genetically 
engineered adeno-associated virus, 
which carried a normal version of a 

gene called RPE65 that is mutated 
in one form of LCA.

The researchers in the current 
study previously carried out a clini-
cal trial of this gene therapy in 12 
patients with LCA, four of them 
children aged 11 and younger 
when they were treated. Exercising 
caution, the researchers treated 
only one eye—the one with worse 
vision. This trial, reported in Oc-
tober of 2009, achieved sustained 
and notable results, with six sub-
jects improving enough to no lon-
ger be classifi ed as legally blind. 

The research team’s experiments 
in animals had showed that read-
ministering treatment in a second 
eye was safe and effective. While 
these results were encouraging, 
the researchers were concerned 
that readministering the vector in 
the untreated eye of the patients 
might stimulate an infl ammatory 

response that could re-
duce the initial benefi ts 
in the untreated eye. 

“Our concern was that 
the fi rst treatment might 
cause a vaccine-like im-
mune response that 
could prime the indi-
vidual’s immune system 
to react against a repeat 
exposure,” said Dr. Ben-
nett. Because the eye 
is immune-privileged, 
such a response was 
considered less likely 
than in other parts of the 
body, but the idea needed 

Further Gene Therapy Improves 
Vision in Patients with LCA

The Children’s Hospital of Philadelphia
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to be tested in practice. 
As in the fi rst study, retina spe-

cialist Albert M. Maguire, MD, a 
study co-author, injected the vector 
into the untreated eyes of the three 
subjects at the Children’s Hospital 
of Philadelphia. The patients had 
been treated one and a half to three 
years previously.

The researchers continued to fol-
low the three patients for six months 
after readministration. They found 
the most signifi cant improvements 
were in light sensitivity, such as the 
pupil’s response to light over a range 
of intensities. Two of the three sub-
jects were able to navigate an obsta-
cle course in dim light, as captured 
in videos that accompanied the pub-
lished study.

There were no safety problems 
and no significant immune re-
sponses. There was even an unex-
pected benefit—the fMRI results 
showed improved brain responses 
not just in the newly injected eye, 
but in the first one as well, possibly 
because the eyes were better able 
to coordinate with each other in 
fixating on objects.

The researchers caution that 
follow-up studies must be done 
over a longer period and with ad-
ditional subjects before they can 
defi nitively state that readminister-
ing gene therapy for retinal disease 
is safe in humans. However, said 
Dr. Bennett, the fi ndings bode well 
for treating the second eye in the 
remaining patients from the fi rst 
trial—including children, who may 
have better results because their 
retinas have not degenerated as 
much as those of the adults.

Further, Dr. Bennett added, the 
research holds promise for using a 
similar gene therapy approach for 
other retinal diseases. Dr. Ashtari 
said that fMRI may play a future 
role in helping to predict patients 
more likely to benefi t from gene 
therapy for retinal disease.
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Don’t Dismiss 
Fields, Photos
Increased reliance on newer technolo-
gies—beyond visual fi eld testing and 
straightforward fundus photogra-
phy—to evaluate patients with and 
suspected of having open-angle glau-
coma may undermine patient care.

A study published in January’s 
Ophthalmology focused on trends 
in eye-care provider use of three 
methods for evaluating patients with 
open-angle glaucoma or suspected 
glaucoma: visual fi eld testing, fundus 
photography and other ocular imag-
ing technologies. Among these newer 
imaging technologies, the three most 
commonly relied upon approaches 
are confocal scanning laser ophthal-
moscopy, scanning laser polarimetry 
and optical coherence tomography.

The fi ndings were based on claims 
data of 169,917 individuals with open- 
angle glaucoma and 395,721 individ-
uals suspected of having glaucoma 
aged 40 years and older enrolled in 
a national managed-care network 
between 2001 and 2009. “Over the 
past decade, we found a substantial 
increase in the use of newer ocular 
imaging devices and a dramatic de-
crease in the use of visual fi eld test-
ing in the management of patients 
with and suspected of having open-
angle glaucoma by ophthalmologists 
and optometrists,” says lead author 
Joshua D. Stein, MD, MS, a glau-
coma specialist at the University of 
Michigan Kellogg Eye Center. “Our 
results indicate that the odds of a pa-
tient undergoing visual fi eld testing 
decreased by 36 percent from 2001 
to 2005, by 12 percent from 2005 to 
2009, and by 44 percent from 2001 
to 2009. By comparison, the odds of 
undergoing testing using the newer 
ocular imaging devices increased by 
100 percent from 2001 to 2005, by 
24 percent from 2005 to 2009, and 

by 147 percent from 2001 to 2009.”
Dr. Stein notes that, “Until these 

newer imaging devices can be dem-
onstrated to identify the presence 
of open-angle glaucoma and cap-
ture disease progression as well as 
more traditional methods do, pro-
viders should use these devices as 
an adjunct to—not a replacement 
for—visual fi eld testing and fundus 
photography.” Such fi ndings suggest 
that greater efforts need to be made 
to educate eye-care providers about 
the importance of visual fi eld testing 
in glaucoma management.

Several factors likely contribute to 
the recent shift to newer technolo-
gies. The newer imaging procedures 
are painless, can be performed quick-
ly, require little patient cooperation, 
do not rely on subjective patient in-
put and often can be obtained with-
out dilation of the patient’s pupils. By 
comparison, visual fi eld testing takes 
longer to perform, requires more pa-
tient effort and is largely subjective.

Financial incentives may also drive 
use of these newer technologies. 
Since the imaging devices are ex-
pensive to purchase, the more tests 
eye-care providers order, the quicker 
they can recoup equipment costs and 
eventually generate revenue.

(For a more extensive discussion 
of this topic, see Glaucoma Manage-
ment, p. 70.)

British Study: Can 
Vitamin D Combat
Aging Vision Loss?
Researchers in Britain have found that 
vitamin D reduces the effects of 
aging in mouse eyes and improves 
the vision of older mice signifi cantly. 
The researchers hope that this might 
mean that vitamin D supplements 
could provide a simple and effective 
way to combat age-related eye 
diseases in humans. 

The research, by a team from the 
Institute of Ophthalmology at Univer-
sity College London, was published in 
the journal Neurobiology of Ageing.

The researchers identified two 
changes in the eyes of the mice 
that they think accounted for this 
improvement:

 • The number of macrophages 
was reduced considerably in the eyes 
of the mice given vitamin D. Macro-
phages work to fi ght off infections, but 
in combating threats to the aged body 
they can sometimes bring about dam-
age and infl ammation. Giving mice 
vitamin D not only led to reduced 
numbers of macrophages in the eye, 
but also triggered the remaining mac-
rophages to change to a different con-
fi guration. Rather than damaging the 
eye, the researchers think that in their 
new confi guration macrophages ac-
tively worked to reduce infl ammation 
and clear up debris.

 • There was also a reduction 
among treated mice in deposits of 
amyloid beta, a toxic molecule that 
accumulates with age. Infl ammation 
and the accumulation of amyloid beta 
are known to contribute, in humans, 
to an increased risk of age-related 
macular degeneration. The research-
ers think that, based on their fi ndings 
in mice, giving vitamin D supple-
ments to people who are at risk of 
AMD might be a simple way of help-
ing to prevent the disease. 

Professor Glen Jeffery, who led 
the work, said, “When we gave older 
mice the vitamin D we found that de-
posits of amyloid beta were reduced 
in their eyes and the mice showed 
an associated improvement of vision. 
People might have heard of amyloid 
beta as being linked to Alzheimer’s 
disease, and new evidence suggests 
that vitamin D could have a role in 
reducing its buildup in the brain. So, 
when we saw this effect in the eyes 
as well, we immediately wondered 
where else these deposits might be 
being reduced.”   
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PRECAUTIONS: Bacitracin ophthalmic ointment
should not be used in deep-seated ocular infec-
tions or in those that are likely to become systemic.  
The prolonged use of antibiotic containing prepa-
rations may result in overgrowth of nonsuscep-
tible organisms particularly fungi. If new infections
develop during treatment appropriate antibiotic 
or chemotherapy should be instituted.

ADVERSE REACTIONS: Bacitracin has such a low 
incidence of allergenicity that for all practical pur-
poses side reactions are practically non-existent.
However, if such reaction should occur, therapy 
should be discontinued.

DOSAGE AND ADMINISTRATION: The ointment 
should be applied directly into the conjunctival sac 
1 to 3 times daily. In blepharitis all scales and crusts 
should be carefully removed and the ointment 
then spread uniformly over the lid margins. Patients 
should be instructed to take appropriate measures 
to avoid gross contamination of the ointment when 
applying the ointment directly to the infected eye.

HOW SUPPLIED: 3.5 g (1/8 Oz) sterile tamper
proof tubes, NDC 48102-007-35.

Manufactured for:
Fera Pharmaceuticals, LLC

Locust Valley, NY 11560
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Beyond pure entertainment value, an 
election year is a fascinating time 
because it heightens and exposes the 
vagaries of public opinion, and how it 
is shaped and responds to messaging.

From a somewhat longer perspec-
tive, health-care reform, one of the 
most divisive political issues of re-
cent years, has now been around 
long enough to permit formal re-
search into how public opinion of the 
legislation is formed and reformed. 

One recent publication, well worth 
tracking down, does an admirable 
job breaking down the bewildering 
shifts and apparent inconsistencies 
in public opinion regarding 2010’s 
Affordable Care Act.1 It offers valu-
able insights that may interest not 
just patients but all participants in 
health-care reform.

Why would legislation, most of 
whose core components have been 
supported by majority public opin-
ion back to the days of Richard Nix-
on, be subject to such wild swings 
of approval and rejection? Authors 
Lawrence Jacobs and Suzanne Met-
tler distinguish between the short-
term messages apparently respon-
sible for sudden shifts (such as the 
steep drop in support following 
widespread media coverage of Tea 
Party protests of the ACA), and the 
longer-term changes that are based 
how people perceive enacted policy, 
such as Social Security, affecting 
them personally.

There is good news and bad for 
physicians. The authors point out 
that those “who have experience or 
training related to the area of de-

bate or are strongly motivated by its 
subject are less susceptible” to the 
short-term messaging, or what they 
refer to as “framing.” The downside: 
“Those who are particularly reli-
ant on a given policy may be more 
susceptible than others to frames 
that tap their sense of vulnerability.” 
The recent fl irtation with a 27-per-
cent cut in Medicare reimbursement 
ought to tap into that vulnerability 
pretty nicely for you.

In a more disturbing segment, the 
authors explain how sophisticated 
analysis of opinion change in the past 
decade has “rigorously demonstrated 
that government policy does not, as a 
general rule, respond to [the opinion 
of the general public]; instead, the af-
fl uent and organized often exert the 
greatest impact if not exclusive infl u-
ence on policy, while general opinion 
or the views of the less affl uent or un-
organized have little if any impact.” 
They cite earlier work that found that 
“the votes of U.S. senators are highly 
correlated with the preferences of 
higher-income individuals but exhibit 
virtually no responsiveness to the pref-
erences of the majority of Americans.”

The fate of the health-care reform 
is far from settled, and the insights of 
this study are too numerous to detail 
here. Whether you support or op-
pose current health-care reform, it’s 
worth understanding the increasing-
ly effective methods that all parties 
in this debate bring to bear to shape 
all of our opinions.

1. Jacobs L, Mettler S. Why Public Opinion 
Changes: The Implications for Health and Health 
Policy. J Health Polit Policy Law 2011;36(6):917-33. 
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When it comes to learning sur-
gery, today’s students have far 

more options than young doctors 
had even a few decades ago, ranging 
from advanced virtual reality sim-
ulators to increasingly real model 
eyes. Here’s the latest on two of the 
current options.

Going Digital

The Eyesi simulator from VRma-
gic (Mannheim, Germany) is a virtual 
reality system. When using the 
surgical modules, students op-
erate on a sensor-laden “eye” 
while looking through a viewer 
resembling a microscope that 
provides a virtual picture of 
the simulated surgery they’re 
performing. One system is de-
signed to simulate posterior 
segment surgeries, including a 
recently added retinal detach-
ment surgery module; another 
system recreates anterior seg-
ment surgeries, especially cata-
ract surgery. Recently, the com-
pany has released an indirect 
ophthalmoscope simulator, de-
signed to give students practice 

in evaluation and diagnosis of disease. 
Markus Schill, CEO at VRmagic, 

says that one of the company’s most 
important recent developments has 
been the inclusion of courseware with 
the systems. “At first, people who 
purchased the systems weren’t sure 
how to use them most effectively,” he 
says. “Now when you buy one of our 
simulators, it comes with a complete 
curriculum that starts your training 
at the most basic level, gradually add-
ing skills and increasing the diffi culty 

level.” He adds that a recent study 
in England found that students who 
trained on the simulator had signifi -
cantly fewer complications in the OR.

Ophthalmoscopy

Mr. Schill says the new indirect 
ophthalmoscope simulator uses even 
more advanced technology than the 
surgical systems. “The indirect oph-
thalmoscope is an augmented reality 
system that mixes live video with digi-

tal images,” he explains. “The 
user wears a device mounted 
on an indirect ophthalmoscope 
headband. It feels pretty much 
like wearing the real thing, 
but the user is actually look-
ing at video images captured 
by a camera in the frame. So, 
if you look around the room, 
you see the room. But when you 
turn your head toward the pa-
tient mask in front of you, the 
head-mounted display picks up 
and tracks digital markers on 
the mask, painting the digital 
patient into the video images. 
Similarly, when you bring your 
indirect lens into the optical 

Christopher Kent, Senior Editor

Both analog and digital approaches to simulated surgery 
continue to become more realistic and focused on learning.

Two 21st Century Ways 
To Practice Surgery

VRmagic’s indirect ophthalmoscopy trainer places video 
screens in front of the user’s eyes; the computer paints in 
the correct images when the user looks at the virtual 
patient and manipulates the “lens.” What the user sees is 
displayed on the computer screen to the user’s right.
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Make DUREZOL® Emulsion your steroid for post-op care.

Unique molecular design optimizes potency and penetration1-4

Covered on more than 82% of national formularies5

IMPORTANT SAFETY INFORMATION:

Indications and Usage: DUREZOL® Emulsion is a topical 
corticosteroid that is indicated for the treatment of infl ammation 
and pain associated with ocular surgery.

Dosage and Administration: Instill one drop into the conjunctival sac 
of the affected eye(s) 4 times daily beginning 24 hours after surgery 
and continuing throughout the fi rst 2 weeks of the postoperative 
period, followed by 2 times daily for a week and then a taper based 
on the response.

Contraindications: DUREZOL® Emulsion, as with other ophthalmic 
corticosteroids, is contraindicated in most active 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.

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 fi elds of vision. If this product 
is used for 10 days or longer, IOP 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 beyond 28 days 
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.

Bacterial infections – 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 infection. If signs and symptoms fail to improve 
after 2 days, the patient should be re-evaluated.

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.

Adverse Events: Ocular adverse reactions occurring in 5-15% of 
subjects in clinical studies with DUREZOL® Emulsion included 
corneal edema, ciliary and conjunctival hyperemia, eye pain, 
photophobia, posterior capsule opacifi cation, anterior chamber cells, 
anterior chamber fl are, conjunctival edema, and blepharitis.

Please see full prescribing information on adjacent page.
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Durezol QID

(n = 107)

Vehicle

(n = 220)

Day 8 15 8 15

Anterior Chamber cell clearing 
(% subjects)

24 
(22%)*

44 
(41%)*

17 
(7%)

25 
(11%)

Pain free (% subjects) 62 
(58%)*

67 
(63%)*

59 
(27%)

76 
(35%)

HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all of the information needed to use 
Durezol® safely and effectively.
See full prescribing information for Durezol.

DUREZOL® (difluprednate ophthalmic emulsion) 0.05%
Initial U.S. approval: 2008
---------------------------INDICATIONS AND USAGE------------------------

Durezol is a topical corticosteroid that is indicated for the treatment of 
inflammation and pain associated with ocular surgery. (1)

------------------------DOSAGE AND ADMINISTRATION-------------------- 
Instill one drop into the conjunctival sac of the affected eye(s) 4 times daily 
beginning 24 hours after surgery and continuing throughout the first 2 weeks 
of the postoperative period, followed by 2 times daily for a week and then a 
taper based on the response. (2)

--------------------DOSAGE FORMS AND STRENGTHS----------------------
Durezol contains 0.05% difluprednate, as a sterile preserved ophthalmic 
emulsion for topical ophthalmic use only. (3)

----------------------------CONTRAINDICATIONS---------------------------
Durezol, 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. (4)

------------------------WARNINGS AND PRECAUTIONS------------------------

result in glaucoma with damage to the optic nerve, defects in visual acuity 

be monitored. (5.1)

cataract formation. (5.2)

healing and increase the incidence of bleb formation. In those diseases 
causing thinning of the cornea or sclera, perforations have been known to 

 
of the medication order beyond 28 days 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. (5.3)

host response and thus increase the hazard of secondary ocular infections. 
In acute purulent conditions, steroids may mask infection or enhance 
existing infection. If signs and symptoms fail to improve after 2 days, the 

(5.4)

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). (5.5)

invasion must be considered in any persistent corneal ulceration where a 
steroid has been used or is in use. (5.6)

To report SUSPECTED ADVERSE REACTIONS, contact Alcon Laboratories, 
Inc. at 1-800-757-9195 or FDA at 1-800-FDA-1088 or  
www.fda.gov/medwatch.

See 17 for PATIENT COUNSELING INFORMATION.
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE 
Durezol (difluprednate ophthalmic emulsion) 0.05%, a topical corticosteroid, 
is indicated for the treatment of inflammation and pain associated with 
ocular surgery.

2 DOSAGE AND ADMINISTRATION 
Instill one drop into the conjunctival sac of the affected eye(s) 4 times daily 
beginning 24 hours after surgery and continuing throughout the first 2 weeks 
of the postoperative period, followed by 2 times daily for a week and then a 
taper based on the response.

3 DOSAGE STRENGTHS 
Durezol contains 0.05% difluprednate as a sterile preserved emulsion for 
topical ophthalmic administration.

4  CONTRAINDICATIONS 

contraindicated in most active 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 disease of 
ocular structures.

5 WARNINGS AND PRECAUTIONS
5.1 IOP Increase 

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.
5.2 Cataracts 
Use of corticosteroids may result in posterior subcapsular cataract formation.
5.3 Delayed Healing 

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 

28 days 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.
5.4 Bacterial Infections 

thus increase the hazard of secondary ocular infections. In acute purulent 
conditions, steroids may mask infection or enhance existing infection. If 
signs and symptoms fail to improve after 2 days, the patient should be 

5.5 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).
5.6 Fungal Infections 

in any persistent corneal ulceration where a steroid has been used or is in 

5.7 Topical ophthalmic use only 
Durezol is not indicated for intraocular administration.

6 ADVERSE REACTIONS 
Adverse reactions associated with ophthalmic steroids include elevated 
intraocular pressure, which may be associated with optic nerve damage, visual 
acuity and field defects, posterior subcapsular cataract formation, secondary 
ocular infection from pathogens including herpes simplex, and perforation of the 
globe where there is thinning of the cornea or sclera. Ocular adverse reactions 
occurring in 5–15% of subjects in clinical studies with Durezol included 
corneal edema, ciliary and conjunctival hyperemia, eye pain, photophobia, 
posterior capsule opacification, anterior chamber cells, anterior chamber flare, 
conjunctival edema, and blepharitis. Other ocular adverse reactions occurring 
in 1–5% of subjects included reduced visual acuity, punctate keratitis, eye 
inflammation, and iritis. Ocular adverse events occurring in < 1% of subjects 
included application site discomfort or irritation, corneal pigmentation and striae, 
episcleritis, eye pruritis, eyelid irritation and crusting, foreign body sensation, 
increased lacrimation, macular edema, scleral hyperemia, and uveitis. Most of 
these events may have been the consequence of the surgical procedure.

8  USE IN SPECIFIC POPULATIONS
8.1 Pregnancy

Teratogenic Effects 

(decrease in embryonic body weight and a delay in embryonic ossification) 
and teratogenic (cleft palate and skeletal) anomalies when administered 

subcutaneous administration in rats, there was a decrease in fetal weights 
and delay in ossification, and effects on weight gain in the pregnant females. 
It is difficult to extrapolate these doses of difluprednate to maximum daily 
human doses of Durezol, since Durezol is administered topically with minimal 
systemic absorption, and difluprednate blood levels were not measured in 
the reproductive animal studies. However, since use of difluprednate during 
human pregnancy has not been evaluated and cannot rule out the possibility 
of harm, Durezol should be used during pregnancy only if the potential benefit 
justifies the potential risk to the embryo or fetus.
8.3 Nursing Mothers 
It is not known whether topical ophthalmic administration of corticosteroids 
could result in sufficient systemic absorption to produce detectable quantities 
in breast milk. Systemically administered corticosteroids appear in human 
milk and could suppress growth, interfere with endogenous corticosteroid 

when Durezol is administered to a nursing woman.
8.4 Pediatric Use 
Safety and effectiveness in pediatric patients has not been established.
8.5 Geriatric Use 
No overall differences in safety or effectiveness have been observed between 
elderly and younger patients.

11 DESCRIPTION 
Durezol (difluprednate ophthalmic emulsion) 0.05% is a sterile, topical 

6

following structural formula:

Difluprednate has a molecular weight of 508.56, and the empirical formula 

 

12 CLINICAL PHARMACOLOGY
12.1  Mechanism of Action 

capillary dilation, leukocyte migration, capillary proliferation, fibroblast 
proliferation, deposition of collagen, and scar formation associated with 

of action of ocular corticosteroids. However, corticosteroids are thought to act 
by the induction of phospholipase A2 inhibitory proteins, collectively called 
lipocortins. It is postulated that these proteins control the biosynthesis of 
potent mediators of inflammation such as prostaglandins and leukotreines by 
inhibiting the release of their common precursor arachidonic acid. Arachidonic 
acid is released from membrane phospholipids by phospholipase A2. 
Difluprednate is structurally similar to other corticosteroids.
12.3  Pharmacokinetics 
Difluprednate undergoes deacetylation in vivo to 6

pharmacokinetic studies of difluprednate after repeat ocular instillation of 

points for all subjects, indicating the systemic absorption of difluprednate 
after ocular instillation of Durezol is limited.

13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, and Impairment of Fertility 
Difluprednate was not genotoxic in vitro in the Ames test, and in cultured 

 
mating did not impair fertility in either gender. Long term studies have not  
been conducted to evaluate the carcinogenic potential of difluprednate.
13.2  Animal Toxicology and/or Pharmacology 

chronic toxicity tests of difluprednate showed systemic effects such as 

and are well known glucocorticosteroid effects. Most, if not all of these 

and chronic toxicity tests were consistent between species and ranged from 

14 CLINICAL STUDIES
14.1 Postoperative Ocular Inflammation and Pain

controlled trials in which subjects with an anterior chamber cell grade ≥ “2” 
(a cell count of 11 or higher) after cataract surgery were assigned to Durezol 
or placebo (vehicle) following surgery. One drop of Durezol or vehicle was 

provided below. 

*Statistically significantly better than vehicle, p<0.01

16  HOW SUPPLIED/STORAGE AND HANDLING 
Durezol (difluprednate ophthalmic emulsion) 0.05% is a sterile, aqueous 
topical ophthalmic emulsion supplied in an opaque plastic bottle with a 
controlled drop tip and a pink cap in the following size: 5 mL in a 5 mL bottle 

Storage

keep the bottles in the protective carton.

17  PATIENT COUNSELING INFORMATION 

allow the dropper tip to touch any surface, as this may contaminate the 
emulsion. If pain develops or if redness, itching, or inflammation becomes 
aggravated, the patient should be advised to consult a physician. As with all 
ophthalmic preparations containing a preservative, patients should be advised 
not to wear contact lenses when using Durezol.

Revised: March 2010
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path, the device paints the image of 
the retina that you would see onto 
the lens, matching your movements 
and angling of the lens. [The soft-
ware also allows the user to choose 
lenses of different magnifications.] 
The feedback we’ve received so far is 
that it’s incredibly realistic.” (To see 
a video of the system in action, visit 
vrmagic.com/simulators/eyesi-indirect.)

“In this system, the fi rst tier teach-
es device handling, addressing issues 
such as: How do I hold the lens cor-
rectly? The second tier teaches what 
a normal eye looks like, and varia-
tions of that. The third tier teaches 
the user signs of basic pathologies 
and optic disc classification. The 
fourth tier simulates working in a 
hospital. You’re given a short patient 
history and do an exam; then you 
answer multiple choice questions. 
We’re also developing modules that 
will train users to detect and iden-
tify tumors and other pathologies. 
Currently there are 100 cases in the 
system, so you can see 100 digital 
patients before seeing real patients.”

Regarding the alternatives to vir-
tual reality, Mr. Schill says all prac-
tice methods are useful and valid. 
“The major advantage of a system 
like ours is that there’s a curriculum 
embedded, so you’re not just practic-
ing,” he says. “The system monitors 
everything you do, even factors such 
as how hard you’re pressing on the 
tissue, and evaluates your work. It 
provides hints and tips, telling the 
user what he or she did wrong. It’s 
a more complete learning environ-
ment, meant to take some of the 
training load off of the live teacher.”

Going Analog

A completely different approach 
to surgical practice is epitomized 
by the Phak-i Surgical Practice Eye, 
made by Eye Care and Cure USA, 
in Tucson, Ariz. The Phak-i (pro-
nounced “fake eye”) system includes 

the I-BORG, a life-sized face form, 
and Phak-i practice eyes that fi t in 
the face form. The Phak-i is dimen-
sionally and anatomically correct, 
and made of materials that when cut 
or manipulated closely approximate 
the feel of actually surgery on a hu-
man eye.

“I-BORG stands for Individual Ba-
sic Ophthalmic Research Guy (or 
Gal),” explains Johan Van Dalen, 
MD, PhD, CEO of Eye Care and 
Cure. “The reusable face form has 
a drain and a retaining basin around 
the face, so when there’s fl uid coming 
from your phaco, it drains through a 
hole and vinyl tubing into a bag.”

Dr. Van Dalen says the cornea is 
designed to mimic a human cornea. 
“It’s half a millimeter thick in the 
central portion and 0.8 mm thick 
in the periphery,” he explains. “Of 
course, you can do multiple corneal 
procedures on one Phak-i. You can 
do six or seven incisions and practice 
suturing them; make scleral fl aps and 
scleral tunnels; practice intravitreal 
injections; repair corneal or scleral 
lacerations; and perform limbal re-
laxing incisions. You can even do cor-
neal transplants. Doctors frequently 
tell us that the cornea feels very real.

“The Phak-i has a lens with an an-
terior and posterior capsule and a 
dilated 8-mm pupil so you can do a 

capsulotomy,” he continues. “There’s 
no fluid inside the regular Phak-i, 
but if you want to do a cataract pro-
cedure you can inject fluid with a 
needle and it won’t leak. Of course, 
you can only do one capsulotomy and 
phacoemulsifi cation of each lens, but 
you can repeat lens insertion and 
removal. You can also practice us-
ing capsular tension rings and iris 
expanders and hooks.”

Different Models, Different Skills

Dr. Van Dalen notes that the com-
pany produces multiple models. “One 
model has four muscles attached to 
it so you can do resection,” he says. 
“Another model has three retinal lay-
ers so you can practice retinal peeling. 
We also have a set of six Phak-i’s with 
different axial lengths. And because 
devices can now be inserted into the 
trabecular meshwork to improve 
aqueous fl ow, we’ve developed a tra-
becular meshwork equivalent that 
will be available this spring.” Other 
models designed to allow practice of 
specifi c procedures such as DSEK are 
also under development.

Dr. Van Dalen sees multiple ad-
vantages to using a simple and inex-
pensive model for surgical practice. 
“Animal eyes can be problematic, 
and virtual systems are much more 
expensive, limiting their availabil-
ity,” he notes. “And with our Phak-i 
you can use your own instruments—
your own phaco system, needles, 
forceps and so forth. You can’t do 
that in a virtual system. Our eyes 
also duplicate the feel of real sur-
gery, and residents can take them 
home to practice on.”

The cost of one Phak-i is about 
$15; they come in two-packs and 
four-packs. The I-BORG face form is 
$135 and comes with the fl uid reten-
tion bag and vinyl tubing. All compo-
nents are made in the United States 
from non-toxic materials, and the 
eyes are fully recyclable.  

The Phak-i system includes a reusable face 
form with replaceable eyes. Other models 
include an eye with muscles attached 
(inset), for resection practice.
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To the Editor,
As a member of the Pennsylva-

nia Department of Transportation’s 
Medical Advisory Board, I am com-
pelled to offer a few corrections to 
the article recently published by Dr. 
Miller-Ellis (Glaucoma Management, 
November 2011).

Penn DOT’s visual field standard 
is 120 degrees (in extent) along the 
horizontal axis rather than the cited 
110 degrees. The Esterman VF test 
is a good screening test since it con-
tinues along the horizontal axis at its 
extremes (as contrasted, to say, the 
full fi eld 120 degree screening). The 
Esterman tests a total fi eld extent that 
approximates 145 degrees rather than 
“extends to 160 degrees temporally 
on both sides.” The Esterman tests 
(both binocular and monocular) use 
the same stimulus intensity as the oth-
er Humphrey screening tests, which 
would obviously differ from a thresh-
old test.

Two plausible reasons why an in-
dividual would perform better on a 
binocular Esterman test would be: 1) 
The binocular test does not monitor 
fixation, which would allow a savvy 
patient to search for the stimuli; and 
2) The Esterman tests have a longer 
stimulus duration—500 msec as op-
posed to 250 msec. Once again, this 
would afford a greater “search” time 
opportunity. Finally, although the 
“low vision” waiver (20/70 to 20/100) 
limits the driving privilege to “roads 

other than freeways,” it is not linked 
to an “under 45 mph” restriction.

Aside from these clarifi cations, this 
is certainly a timely topic that all clini-
cians should consider—particularly, 
with Pennsylvania’s mandated physi-
cian reporting.

Respectfully,
Robert Owens, OD, FAAO

To the Editor,
I would like to comment on the 

quote: “We hope that this month’s 
features leave you feeling a little bet-
ter about your profession,” included 
in the Editor’s Page, in the Decem-
ber issue.

I am very enthusiastic about my 
profession and I always begin ev-
ery new year with new projects and 
goals that I personally have to meet 
in order to reach and maintain my 
work at the highest possible level. 
The main goal of this behavior is to 
benefit my patients with the most 
advanced knowledge in the fi eld of 
ophthalmology.

Unfortunately in the same issue, 
in the Letters to the Editor, I had 
a shock when I read a terrible full-
page letter that was sent by Mark 
Johnson, MD.

Paying careful attention, this letter 
has a lot of paragraphs that reveal 
prejudices related to the patients, to 
the ophthalmologists, to the industry 
… and is politically incorrect to mix 
profession with religion.

I am proud to be an ophthalmolo-
gist, to have the opportunity to offer 
to my patients the cutting edge in 
technology that for sure will change 
and improve the quality of their lives.

I am not selling my soul, and I con-
sider myself a highly qualifi ed expert 
in cataract and refractive surgery, and 
for that reason I am committed to of-
fer the best to my patients, and I give 
to them the opportunity of choice.

I would like to advise Dr. Johnson 
to take a basic course on ethics, on 
advanced technology IOLs, and to re-
member that from now on, in cataract 
surgery (the most frequent surgery 
in the world, over 3.5 million in the 
United States) those patients who de-
cide to implant an advance technology 
IOL must pay for it. This is a personal 
option of the patient. The doctor has 
the obligation to educate and help the 
patient to make the right option …, 
even being “ not the smartest… but 
ordinary enough” … “Mid-westerners 
put great faith in their physicians” … 
“these simple people.”

Finally, I would like to say that 
the money I get with advanced tech-
nology IOLs, I invest in new tech-
nology and knowledge to help my 
patients and make them and myself 
less unhappy.

To buy a Ferrari is for those who 
sell their soul.

Virgilio Centurion, MD
centurion@imo.com.br

São Paolo, Brazil
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To the Editor,
Regarding the Editorial in the January issue (“Don’t Be Driven

To iDistraction”), I like the way you left the physician-reader with the challenge 
to evaluate their usage of technology as it pertains to their patient care. I fre-
quently witness both “good use” and “abuse” of technology by many physicians. 
These well-intentioned parties are “new-school” progressionists, but can lead to 
two different outcomes in terms of genuine patient care value.

Unfortunately, it is almost always the case that the physician believes his use of 
technology is helping his patient, when in fact, the patient’s personal interaction 
time with the doctor is suffering. I have observed that, amongst technology-
embracing physicians, a common trait is that one’s technical savvy and clinical 
implementation of such, often gets in the way of, if not replaces, good old-fash-
ioned patient face time. And consequently, “care-giving” (the root of practicing 
medicine) suffers as a result.

I’m waiting for these medical technology companies to recognize this fact and 
create a practical tool that will narrow this gap between too much technology and 
traditional patient CARE. The challenge to these developers will be adorning the 
new methods with window dressing that can compete with the hyper-marketed, 
half-useful applications that are spilling into our fi eld on a daily basis.

In my “non-physician” opinion, the new drug-delivery modalities are a won-
derful example of new technology that will actually provide a tangible value to 
the practically forgotten entity whose existence is why we’re all doing this—the 
patient. Online vision testing, the Cloud, iPad medical apps … these are all 
impressive uses of ophthalmology practice, but I’d personally rather see my oph-
thalmologist get excited about sub-retinal biofactories or extended drug-release 
implants. “Your latest newsletter was very impressive doctor, but I had to see you 
10 times last year—what are you doing to reduce the frequency of injections I 
must get into my eye?”

I think some of the problem is a growing crop of young physicians who are so 
stimulated by the information-availability explosion that they are mentally divided 
between new ideas and opportunities, and genuine patient care. The fact that the 
huge majority of the ophthalmologists I know seem to have their hands in non-
clinical-related entrepreneurial endeavors doesn’t help narrow this divide at all.

I’ve been on the front line, giving care to patients for 23 years. I can tell you un-
equivocally, the physician who is most endearing to the patient is the one who sits 
face-to-face and personally explains the impressions, plans and prognosis for that 
patient’s condition. The quickly-forgotten physician is the high-tech performer 
who replaces his care-giving opportunity with the newest EMR system, website 
with cool animations or tablet-based Amsler grid.

Where I work, my physician bosses allow ME (their staff) to be concerned 
about keeping the practice technologically up-to-date, while they focus on patient 
care. My vitreo-retina specialist now engages his high-tech gadgets in between 
seeing patients, out in the hallway, then puts them aside and enters an exam room 
environment that is equipped with a good balance of technology and personal 
patient care. I think this method is the best approach for a modern ophthalmol-
ogy clinic.

As you mentioned, the development and availability of ophthalmology apps 
and other technologies is rising exponentially. Much like the American lifestyle, I 
believe its own success could be its downfall.

Mark Erickson, CRA, COT
Trinity, Fla.

© 2011 Alcon, Inc.      3/11      NPF11500JAD
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2 DOSAGE AND ADMINISTRATION
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2.2 Use with Other Topical Ophthalmic Medications
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With some nonsteroidal anti-inflammatory drugs including NEVANAC®, 
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with thrombocyte aggregation. There have been reports that ocularly 
applied nonsteroidal anti-inflammatory drugs may cause increased 
bleeding of ocular tissues (including hyphemas) in conjunction with ocular 
surgery.
It is recommended that NEVANAC® ophthalmic suspension be used with 
caution in patients with known bleeding tendencies or who are receiving 
other medications which may prolong bleeding time.
5.2 Delayed Healing
Topical nonsteroidal anti-inflammatory drugs (NSAIDs) including 
NEVANAC®, may slow or delay healing. Topical corticosteroids are also 
known to slow or delay healing. Concomitant use of topical NSAIDs and 
topical steroids may increase the potential for healing problems.
5.3  Corneal Effects
Use of topical NSAIDs may result in keratitis. In some susceptible patients, 
continued use of topical NSAIDs may result in epithelial breakdown, corneal 
thinning, corneal erosion, corneal ulceration or corneal perforation. These 
events may be sight threatening. Patients with evidence of corneal 
epithelial breakdown should immediately discontinue use of topical NSAIDs 
including NEVANAC® and should be closely monitored for corneal health.
Postmarketing experience with topical NSAIDs suggests that patients with 
complicated ocular surgeries, corneal denervation, corneal epithelial 
defects, diabetes mellitus, ocular surface diseases (e.g., dry eye syndrome), 
rheumatoid arthritis, or repeat ocular surgeries within a short period of time 
may be at increased risk for corneal adverse events which may become sight 
threatening. Topical NSAIDs should be used with caution in these patients.
Postmarketing experience with topical NSAIDs also suggests that use more 
than 1 day prior to surgery or use beyond 14 days post surgery may increase 
patient risk and severity of corneal adverse events.
5.4 Contact Lens Wear
NEVANAC®  should not be administered while using contact lenses.
6 ADVERSE  REACTIONS
Because clinical studies are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical studies of a drug cannot be 
directly compared to the rates in the clinical studies of another drug and 
may not reflect the rates observed in practice.
6.1 Ocular Adverse Reactions
The most frequently reported ocular adverse reactions following cataract 
surgery were capsular opacity, decreased visual acuity, foreign body 
sensation, increased intraocular pressure, and sticky sensation. These events 
occurred in approximately 5 to 10% of patients.
Other ocular adverse reactions occurring at an incidence of approximately 1 
to 5% included conjunctival edema, corneal edema, dry eye, lid margin 
crusting, ocular discomfort, ocular hyperemia, ocular pain, ocular pruritus, 
photophobia, tearing and vitreous detachment.
Some of these events may be the consequence of the cataract surgical 
procedure.
6.2 Non-Ocular Adverse Reactions
Non-ocular adverse reactions reported at an incidence of 1 to 4% included 
headache, hypertension, nausea/vomiting, and sinusitis.

See full prescribing information for NEVANAC®.
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Feature 

Allergy season is quickly ap-
proaching, and more people 
than ever before will be look-

ing for ways to relieve their ocular 
allergy symptoms. According to cur-
rent estimates, approximately 3 per-
cent of Americans have ocular aller-
gy, and it is increasing in frequency.

Prevention

Although ocular allergy can be 
broken down into five categories, 
seasonal and perennial allergic con-
junctivitis are the most common 

forms. Seasonal allergic conjuncti-
vitis is the most common and ac-
counts for 90 percent of cases, while 
perennial allergic conjunctivitis ac-
counts for 5 percent of cases. The 
signs and symptoms of both are simi-
lar (bilateral ocular itch, hyperemia, 
lid edema, photophobia, chemosis, 
burning/stinging and tearing), and 
primary management involves avoid-
ance strategies.

One strategy is to keep allergens 
off of the eye by wearing daily dis-
posable contact lenses. A recent 
study has found that daily dispos-

New

pharmacologic and

immunotherapeutic 

agents may offer

options for allergy

sufferers.

Michelle Stephenson, Contributing Editor

New Ways to Ease
Allergy Symptoms

Ocular Allergy

Ocular allergy is usually bilateral, and symptoms include ocular itch, hyperemia, lid edema, 
photophobia, chemosis, burning/stinging and tearing.

All im
ages: Stephen Pfl ugfelder, M

D
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Ocular AllergyFeature

able contact lenses offer a barrier to 
airborne allergen that is enhanced 
by new lens technologies with en-
hanced lubricating agents.1 In this 
study, 10 patients with confi rmed al-
lergic sensitivity to grass pollen had 
their ocular symptoms and appear-
ance graded before and fi ve minutes 
after exposure to 400 grains of grass 
pollen for two minutes in a purpose-
designed exposure chamber that 
simulated the conditions found on 
a very high pollen-count day. This 
was repeated three times. On one 
occasion, patients wore etafi lcon A 
contact lenses. On another occasion, 
they wore netfilcon A lenses with 
enhanced lubricating agents; and on 
a third, they wore no contact lenses.

While only the symptoms of burn-
ing and stinging were reduced in se-
verity by the lenses with enhanced 
lubricating agents, overall symp-
toms were significantly reduced in 
duration. Additionally, bulbar hy-
peremia, corneal and conjunctival 
staining, and palpebral conjunc-
tival roughness were significantly 
reduced by daily disposable lens 
wear, and limbal and palpebral con-
junctival redness was further re-
duced by the lenses with enhanced 
lubricating agents.

Intervention

Because complete avoidance is 
not possible, pharmacological agents 
may be necessary to control symp-
toms. Additionally, refrigerated ar-
tificial tears and cold compresses 
may help to relieve symptoms. A 
wide range of anti-allergy medica-
tions are currently available, such as 
mast-cell stabilizers, antihistamines 
and dual-action medications. Severe 
cases that do not respond to con-
ventional therapy may require anti-
infl ammatories, immunomodulators 
or immunotherapy.

Allergic conjunctivitis is usually 
accompanied by allergic rhinitis. If 

symptoms are mild, an oral antihis-
tamine may relieve symptoms. “If 
patients have nasal symptoms, intra-
nasal steroids are also very helpful, 
because they assist in decongestion 
while antihistamines do not,” says 
Leonard Bielory, MD, of the Center 
for Environmental Prediction at Rut-
gers University, and the Section of 
Allergy and Immunology at Robert 
Johnson University Hospital, New 
Brunswick, N.J.

If oral medications do not im-
prove symptoms, topical medica-
tions are frequently used. When us-
ing any type of topical medication, 
Dr. Bielory recommends refriger-
ating the drop before instillation. 
“Just the cooling of the eye will 
provide incredible and immediate 
relief,” he explains.

Topical vasoconstrictors can be 
used to get the red out. However, 
Dr. Bielory cautions against using 
them for more than 10 days because 
chronic use of an ocular deconges-
tant can cause side effects.

First-line therapy has traditionally 
been antihistamines and mast-cell 
stabilizers, which block histamine 
from the histamine receptor and pri-
marily relieve itching. However, new 
areas of interest have been aimed up-
stream at the ocular surface, where 
pollen fi rst enters the eye. The eye’s 
fi rst line of defense is the tears and 
then the ocular surface. Normally, 
conjunctival epithelial cells are very 
tight and not much can get in be-
tween these cells. However, a recent 
study showed that, during allergy 

season or right after allergy season, 
biopsies from patients with allergies 
showed marked degradation in the 
tight gap junctional proteins that are 
holding that fi rst line of defense—
the epithelial cells.2

As an allergen penetrates the ocu-
lar surface, it starts tearing away at 
the tight fabric, allowing more al-
lergen to go through. New agents 
have been found to stabilize the 
tight junctions and prevent some of 
the allergen from penetrating the 
ocular surface.

Antihistamines

Alcaftadine (Lastacaft) is a new 
antihistamine, and a recent study has 
shown that it has therapeutic proper-
ties beyond its antihistamine action. 
The study compared two antihista-
mines, olopatadine and alcaftadine, 
regarding their ability to modify 
epithelial cell changes associated 
with allergic conjunctivitis at time 
points selected to refl ect late-phase 
reactions.3 In this study, sensitized 
mice were challenged with topi-
cal allergen with or without drug 
treatments. Groups were assayed 
for acute-phase and delayed-phase 
responses, and assessed for allergy 
symptoms and conjunctival mast 
cell numbers.

The study found that mice treated 
with both drugs had similar effi cacy 
profi les and mast cell numbers, sug-
gesting that both were able to re-
lieve symptoms in the acute phase. 
However, mice treated with al-
caftadine had significantly lower 
conjunctival eosinophil infiltration 
than either controls or the mice 
treated with olopatadine.

Additionally, another study found 
that alcaftadine was significantly 
better than placebo for reducing 
ocular itching and conjunctival red-
ness.4 The study was conducted to 
assess the effectiveness of alcafta-
dine 0.05%, 0.1% and 0.25% oph-

Topical vasoconstrictors can reduce redness 
but use should be limited to 10 days.
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thalmic solutions in treating the signs and symptoms 
of allergic conjunctivitis when compared with olopa-
tadine hydrochloride 0.1 percent and placebo. The 
study included 170 patients (164 patients completed 
all visits). The conjunctival allergen challenge was per-
formed to confi rm patients’ eligibility and then again 
on day 0 ±3 (16 hours after medication instillation) 
and on day 14 ±3 (15 minutes after instillation). Ocu-
lar itching and conjunctival redness were evaluated. 
Eyes treated with alcaftadine 0.25% and olopatadine 
0.1% had signifi cantly lower mean scores compared 
with eyes treated with placebo for ocular itching and 
conjunctival redness at both post-treatment visits. No 
serious treatment-related adverse events occurred.

Another promising new antihistamine is oral bi-
lastine. A study conducted in Spain has shown that 
bilastine, an H1 antihistamine, effectively controls the 
ocular symptoms of allergic rhinoconjunctivitis.5 Bilas-
tine has an excellent safety profi le and was developed 
for the treatment of allergic rhinoconjunctivitis and 
urticaria, with potency similar to that of cetirizine and 
desloratadine, and superior to that of fexofenadine. It 

is currently not approved for use in the United States.

Mast-Cell Stabilizers

Topical mast-cell stabilizers, such as cromolyn, are 
commonly used for the treatment of ocular allergy. 
According to Dr. Bielory, cromolyn effectively relieves 
mild to moderate symptoms, and it improves healing of 
any patients who have vernal keratoconjunctivitis. “The 
mast-cell stabilizers have been shown to have more of a 
healing effect. In most of the studies with cromolyn, it 
has been indicated not for allergic conjunctivitis, but for 
vernal conjunctivitis and healing of pannus formation,” 
he explains.

A recent study comparing the effi cacy and safety of 
topical cromolyn with and without preservative found 
that it was safe and effective for treating allergic con-
junctivitis.6 In this double-masked study, 37 patients re-
ceived cromolyn sodium 2% ophthalmic solution with or 
without 0.01% benzalkonium chloride in either eye. The 
study found no signifi cant difference between cromolyn 
with and without BAK in subjective or objective scores. 
The study concluded that the short-term use of cromolyn 
2% with 0.01% BAK would not cause signifi cant toxicity 
in patients with allergic conjunctivitis.

Topical NSAIDs and Steroids

According to Dr. Bielory, topical nonsteroidal anti-
infl ammatory drugs can also be used to relieve ocular 
allergy symptoms. If NSAIDs are unable to relieve symp-
toms, ophthalmologists may want to consider a short 
burst of topical steroids. “Steroids in the loteprednol 
family are approved for ocular allergy and are very inter-
esting,” Dr. Bielory adds. They are quickly metabolized 
at the ocular surface, so they have limited intraocular 
complications, such as increased intraocular pressure or 
cataract formation.

Immunotherapy

If daily medication is not relieving patients’ symptoms 
and steroids are frequently required to control symp-
toms, then immunotherapy should be considered, ac-
cording to Dr. Bielory. “When you do proper immuno-
therapy, the patient can be exposed to 100- to 1,000-fold 
more allergen than before immunotherapy, and he will 
develop the same severity of symptoms,” he says. “Im-
munotherapy educates the immune system to decrease 
the reaction pattern, and it is quite impressive when you 
actually do a study with a conjunctival provocation test. 
You may need 100 times more or 1,000 times more al-
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A transient rise in intraocular pressure in the early 
postoperative period may be expected due to the presence 
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allowing reduced trauma to the corneal endothelium 
and surrounding ocular tissues. They help push back the 
vitreous face and prevent formation of a flat chamber 
during surgery.

PRECAUTIONS: Postoperative increases in intraocular 
pressure have been reported with sodium hyaluronate 
products. The IOP should be carefully monitored and 
appropriate therapy instituted if significant increases 
should occur. It is recommended that PROVISC® OVD 
be removed by irrigation and/or aspiration at the close 
of surgery. Do not overfill anterior chamber. Although 
sodium hyaluronate is a highly purified biological polymer, 
the physician should be aware of the potential allergic 
risks inherent in the use of any biological material; 
care should be used in patients with hypersensitivity 
to any components in this material. Cannula assembly 
instructions should be followed to prevent patient injury.

ADVERSE REACTIONS: Postoperative inflammatory 
reactions such as hypopyon and iritis have been reported 
with the use of ophthalmic viscoelastics, as well as 
incidents of corneal edema, corneal decompensation, and 
a transient rise in intraocular pressure.

ATTENTION: Reference the Physician Labeling/Directions 
for Use for a complete listing of indications, warnings and 
precautions.
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lergen to induce symptoms.”
Thomas John, MD, notes that sublingual immunother-

apy (SLIT) is a promising new type of immunotherapy. 
“Normal immunotherapy consists of allergy shots, and 
the patient has to visit the doctor’s offi ce every couple 
of weeks. With SLIT, you actually put drops of allergy 
extract under the tongue. It has been used in Europe for 
many years, but it is not currently FDA-approved in the 
United States,” says Dr. John, a clinical associate profes-
sor at Loyola University at Chicago.

One example of SLIT is Oralair, which is a sublingual 
grass pollen immunotherapy tablet that was approved in 
Europe in 2009 and is currently in Phase III clinical trials 
in the United States.7 It is indicated for the management 
of allergic rhinitis with or without conjunctivitis caused 
by grass pollen in adults and children older than five 
years. Treatment should be initiated approximately four 
months before pollen season and should continue until 
pollen season is over.

Additionally, a Cochrane systematic review has found 
that SLIT is effective in reducing ocular symptom 
scores in patients with allergic rhinoconjunctivitis or 
allergic conjunctivitis.8 In this review, 109 full-text stud-
ies were reviewed, and 42 studies with 3,958 patients 
had data suitable for inclusion. Of these 3,958 patients, 
2,011 received SLIT, and 1,947 received placebo. SLIT 
induced a significant reduction in both total ocular 
symptom scores and individual ocular symptom scores 
compared with placebo.

Perennial Conjunctivitis

Perennial conjunctivitis is more diffi cult to treat than 
seasonal conjunctivitis, and a new generation of drugs is 
needed. Companies are currently assessing a new type 
of steroid that looks promising for treating patients with 
perennial conjunctivitis as well as breakthroughs and 
non-responders in seasonal conjunctivitis.

A selective glucocorticoid receptor agonist (SEG-
RA), sometimes called a dissociated glucocorticoid 
receptor agonist (DIGRA), is an experimental drug 
that is designed to share many of the desirable anti-
infl ammatory and immunosuppressive properties of 
classical glucocorticoid drugs but with fewer side ef-
fects, such as skin atrophy.

Mapracorat is one of the most developed SEGRAs. A 
study conducted in Italy found mapracorat to be promis-
ing for the topical treatment of allergic eye disorders. “In 
cultured human eosinophils, mapracorat showed the same 
potency as dexamethasone but displayed higher effi cacy 
in increasing spontaneous apoptosis and in counteracting 
cytokine-sustained eosinophil survival,” the authors re-

ported. 9 “It maintains an anti-allergic profi le similar to that 
of dexamethasone but seems to have fewer transactiva-
tion effects in comparison to this classical glucocorticoid. 
Some of its cellular targets may contribute to eosinophil 
apoptosis and/or preventing their recruitment and activa-
tion and to inhibiting the release of cytokines and chemo-
kines.”  

1. Wolffsohn JS, Emberlin JC. Role of contact lenses in relieving ocular allergy. Cont Lens Anterior 
Eye 2011;34(4):169-172.
2. Hughes JL, Lackie PM, Wilson SJ, Church MK, McGill JI. Reduced structural proteins in the 
conjunctival epithelium in allergic eye disease. Allergy 2006;61:1268-1274.
3. Ono SJ, Lane K. Comparison of effects of alcaftadine and olopatadine on conjunctival epithelium 
and eosinophil recruitment in a murine model of allergic conjunctivitis. Drug Des Devel Ther 
2011;5:77-84.
4. Greiner JV, Edwards-Swanson K, Ingerman A. Evaluation of alcaftadine 0.25% ophthalmic 
solution in acute allergic conjunctivitis at 15 minutes and 16 hours after instillation versus placebo 
and olopatadine 0.1%. Clin Ophthalmol. 2011;5:87-93.
5. Bartra J, Mullol J, Montoro J, et al. Effect of bilastine upon the ocular symptoms of allergic 
rhinoconjunctivitis. J Investig Allergol Clin Immunol 2011;21 Suppl 3:24-33.
6. Liu YL, Hu FR, Wang IJ, Chen WL, Hou YC. A double-masked study to compare the effi cacy 
and safety of topical cromolyn for the treatment of allergic conjunctivitis. J Formos Med Assoc 
2011;110(11):690-694.
7. Hong J, Bielory L. Oralair: sublingual immunotherapy for the treatment of grass pollen allergic 
rhinoconjunctivitis. Expert Rev Clin Immunol 2011;7(4):437-444.
8. Calderon MA, Penagos M, Sheikh A, Canonica GW, Durham SR. Sublingual immunotherapy 
for allergic conjunctivitis: Cochrane systematic review and meta-analysis. Clin Exp Allergy 
2011;41(9):1263-1272.
9. Baiula M, Sparta A, Bedini A, et al. Eosinophil as a cellular target of the ocular anti-allergic action 
of mapracorat, a novel selective glucocorticoid receptor agonist. Mol Vis 2011;17:3208-3223.
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Cover Focus IOLs

Just as surgeons’ methods for 
removing cataracts continue to 
evolve, so do their options for 

treating presbyopia and astigmatism 
with intraocular lenses. In an effort to 
give surgeons as many options for their 
patients as possible, lens companies 
are working on IOLs that incorpo-
rate multifocality and toric correction, 
lenses that provide pseudo-accom-
modation and even a lens that can 
potentially change shape within the 
eye. Here’s a look at several 
potential future premium 
IOL options. 

AcrySof IQ ReSTOR 
Multifocal Toric

The ReSTOR Multifo-
cal Toric lens is aimed at 
giving surgeons a single 
solution for presbyopic 
patients who also present 
with some astigmatism. In 
addition to its diffractive 
multifocality and its toric 
correction, the lens is aspher-
ic, uses a single-piece design 
and has UV and blue-light fi lters 
built in.

Thomas Kohnen, MD, 
professor and chair of oph-
thalmology at Goethe Uni-
versity in Frankfurt, Ger-

many, has used the lens both in his 
practice and in clinical study. “If 
I have a patient who comes in with 
astigmatism below 0.75 D, then I use 
the normal ReSTOR,” he says. “If he 
has more than that, I use the toric 
ReSTOR. We’re not sure how high 
we can go in terms of astigmatism and 
whether that level of correction will go 
well with the multifocality. I believe 
we have used it for astigmatism up to 
3 D, which covers 89 percent of pa-
tients. You don’t see a lot of patients 

with 4 D of astigmatism.”
Dr. Kohnen presented a 
multicenter study of 98 

cases of ReSTOR Multi-
focal Toric implantation 
at the 2011 meeting of 
the American Soci-
ety of Cataract and 
Refractive Surgery. 
“Preoperatively, 
the range of astig-
matism was 0.75 to 

2.5 D, which cov-
ers a good number of 

patients,” he says. “We 
reduced the astigmatic com-

ponent of patients’ vision from a 
mean of 1.14 to 0.4 

D. This amount, 
less than 0.5 D, is 
usually what you 
need for a multi-

A look at the 

presbyopia- 

correcting and 

toric lenses you 

may be using in 

the future.

Walter Bethke, Managing Editor

Premium IOLs 
In the Pipeline

Surgeons say the ReSTOR’s 
acrylic material helps keep it 
from rotating postop.
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focal lens to work well.” In the study, Dr. Kohnen used 
ReSTOR Multifocal Torics of four levels of astigmatism 
correction: T2 (1 D cylinder); T3 (1.5 D); T4 (2.25 D) and 
the T5 (3 D). “With the T5, it corrects approximately 1.81 
to 2.32 D of astigmatism at the corneal plane,” he says. 
“So you could correct essentially up to 2.5 D.” He says 
the available toric correction powers that the lens comes 
in provide good coverage of the bulk of patients with 
astigmatism. “Ninety-fi ve percent of all eyes in the study 
had 2.5 D or less of astigmatism,” he notes. “We’re only 
missing that 5 percent of patients with 2.75 D or more.” 
He says the overall visual acuity was comparable to that 
achieved in studies of the ReSTOR +3. “In LogMAR 
terms, the postoperative vision results were 0.05 for near 
[a little better than 20/25], 0.13 for intermediate [a little 
worse than 20/25] and 0.02 for distance [just below 20/20] 
at three months.”

The other key outcome surgeons watch for when evalu-
ating a toric lens, multifocal or otherwise, is its stability 
postop. Along these lines, Dr. Kohnen says he hasn’t been 
disappointed. “There’s been no notable rotation with the 
lens,” he avers. “I rarely have to reposition a toric lens. 
Also, the methods we have to determine preop astigma-
tism are getting better, and the better you are preopera-
tively, the greater the chance you won’t have to rotate the 
lens. The Alcon material is pretty sticky, so, in my opinion, 
it doesn’t rotate much.”

According to U.S. ReSTOR Multifocal Toric clini-
cal investigator Stephen Lane, MD, of St. Paul, Minn., 
enrollment in the U.S. trial is complete. “But it will be 
toward the end of the year for all follow-up visits to be 
completed,” he says. 

Tecnis One-piece Toric

The Tecnis Toric is a one-piece, hydrophobic acrylic 
lens with a 13-mm overall diameter. It was launched 
in Europe in 2011. The Tecnis toric has fi ve models 
designed to treat different amounts of cylinder, from 
0.69 D to 2.74 D, measured at the corneal plane.

Oliver Findl, MD, chief of ophthalmology at Hanusch 
Hospital in Vienna, 
studied the one-piece 
toric Tecnis in 40 eyes. 
“The rotational sta-
bility of the lens was 
very high,” he says. 
“We saw a rotation 
on average of 2 to 3 
degrees postopera-
tively. So it seems 
that this lens doesn’t 

European surgeons say the Tecnis 
Toric seems rotationally stable.

Oliver Findl, M
D
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really rotate during capsular bag 
collapse and shrinkage.

“The haptics have pretty good 
memory,” Dr. Findl continues. “So in 
normal-sized capsular bags, it will hold 
its rotational position quite well. But in 
very large bags, such as those of highly 
myopic patients, you may have to wait 
a little while intraoperatively for the 
haptics to fully extend and for it to 
become rotationally stable.” 

Though there are some patients 
in whom the lens doesn’t correct all 
the astigmatism, Dr. Findl says it of-
ten gets close enough for them. “If 
we put in the toric lens and there’s 
residual astigmatism, it’s usually not 
very much,” he says. Dr. Findl says 
he didn’t have to reposition any of the 
lenses postop.

In Dr. Findl’s study of the Tecnis 
One-piece Toric, uncorrected visual 
acuities postop were between 20/25 
and 20/20 in cases without other ocu-
lar diseases. However, he says that 
surgeons may be able to get more 
consistent results in a greater number 
of toric Tecnis patients by measuring 
both anterior and posterior  corneal 
astigmatism. “In 5 to 7 percent of 
patients, we have the IOL on the cor-
rect meridian, we see that the corne-
al topography hasn’t changed much 
with surgery—which means the lens 
was suitable for the eye—yet there 
is more residual astigmatism than 
we expected, maybe 1 or 1.25 D,” 
he says. “When we analyzed these 
eyes, it turned out that the posterior 
corneal surface had a different astig-
matism from the anterior surface. 
Now we’re thinking about whether 
we should be routinely looking at the 
posterior corneal surface with imag-
ing techniques such as Scheimpfl ug 
corneal tomography, as well.”

Though the Tecnis one-piece to-
ric lens isn’t approved in the United 
States, AMO is planning on bringing 
it here. “We’re working toward its 
approval in the United States,” says 
AMO’s Steve Chesterman.

Lenstec Tetrafl ex

The hydrophilic acrylic Tetraflex’s 
mechanism of action was initially 
planned to be along the same lines 
as the Crystalens’s: Use some forward 
movement of the lens to attempt to 
give an improvement in near vision. 
However, it appears that lens move-
ment doesn’t account for the pseudo-
accommodation provided by the lens, 
so some think another mechanism is 
at work.

The lens uses closed-loop haptics 
with a 5-degree angulation that was 
intended to enhance near vision by 
working in conjunction with the hy-
drophilic acrylic material, which is 
very flexible. “It’s a near-enhancing 
IOL,” says Los Angeles surgeon Paul 
Dougherty, who was involved with the 
12-center trial of the lens, and who 
also owns stock in Lenstec. “We did 
a substudy within the FDA study and 
found a 34-percent increase in higher-
order aberrations—including coma, 
spherical aberration and trefoil—with 
this lens compared to a control lens. 
We think this increase may be part of 
the primary mechanism of action.” In 
the FDA study of the lens, in 242 sub-
jects at one year, the average amount 
of accommodation was 1.8 D. “So the 
forward movement of the lens, which 
we can see isn’t much, can’t account 
for the almost 2 D of accommodation.”

In the study, the investigators pri-
marily used Minnesota Reading Speed 
as their way of determining the lens’s 
effect on near vision. “Using MRS, 

we found that 76 percent of patients 
were either spectacle-independent or 
minimally dependent on glasses after 
surgery,” says Dr. Dougherty. “The 
reading results aren’t like those of a 
multifocal lens, where you get J1 and 
J2 acuities at near routinely. This is 
typically functional reading, which is 
J4 and above. Seventy-fi ve percent of 
patients got distance-corrected near 
vision of J4 to J6, which translates into 
reading speed of those optotypes of 80 
words per minute. Again, the reading 
isn’t as good as it is with a multifocal, 
but you don’t get the side effects such 
as glare and halo, decreased contrast 
sensitivity or loss of vision quality.” 
There was a 1-percent incidence of 
lenses being inserted so that the hap-
tics folded rather than unfolded, but 
Dr. Dougherty says this was treated by 
manipulation of the lens intraocularly. 

The trial data for the Tetraflex 
has been at the FDA for years now, 
so the next move is the agency’s. 
In the meantime, 18,000 Tetraflex 
lenses have been implanted outside 
the United States and, in 2011, the 
company rolled out a new version: an 
aspheric, spherical aberration-neutral 
lens called the Tetrafl ex HD. “When 
and if the Tetrafl ex gets approved in 
the United States, the company is 
likely to not bring it out, and instead 
apply for approval of the Tetraflex 
HD,” Dr. Dougherty says. “So, com-
mercially, all U.S. surgeons will see is 
the HD version.”

Light-adjustable Lens

The LAL, from Calhoun Vision, 
is unique among premium lenses 
because while other lenses make 
ophthalmologists perform painstak-
ing preoperative biometry to ensure 
they’re implanting the correct lens, 
the LAL potentially will allow the sur-
geon to transform it into the correct 
lens after it’s already in the eye.

“The LAL is made of photosensi-
tive silicone,” explains Los Angeles 

Some key higher-order aberrations may aid 
near vision with the Tetrafl ex lens.
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surgeon Robert Maloney, the medical 
monitor of the U.S. LAL trial. “By 
shining a light on it, the photosensi-
tive silicone reacts, allowing you to 
increase or decrease the power of the 
lens. You can also correct astigmatism 
with the lens by changing the power in 
one axis.” The lens has a 6-mm optic 
and polypropylene haptics that aren’t 
photosensitive, so as to avoid adjusting 
them with the special light.

Besides the lens itself, Dr. Malo-
ney says the light-delivery system is a 
key part of the technology. “It’s a very 
sophisticated system that uses a micro-
chip similar to that used in advanced 
slide projectors,” he explains. “The 
chip lets us put a digital pattern on the 
lens for optimally adjusting the lens 
power.” The wavelength of the light is 
around 380 nm.

The process of implanting and ad-
justing the LAL starts off like a normal 
lens implantation. “Then, two weeks 
after the surgery, the doctor, instead 
of prescribing spectacles, adjusts the 
lens power,” says Dr. Maloney. The 
patient’s eyes need to be shielded from 
sources of UV light for that initial pe-
riod, and they usually wear some kind 
of sunglasses or protective lenses. “Af-
ter two weeks, if the patient is myopic, 
you do a light adjustment for myopia, 
the pattern for which looks like an 
annulus, with very little energy in the 
middle and a lot near the edge of the 
lens. The pattern for hyperopia is the 
opposite. For correcting astigmatism, 
the light pattern is saddle-shaped, with 
a lot of energy in one axis and less in 
the other axis.”  

The fi nal step involves locking the 
pattern in with the same near-UV 
light. “We do the adjustment and see 
what the response is,” says Dr. Malo-
ney. “If they’re on target, then we do 
the lock-in with the light delivery sys-
tem. If they’re not on target, you can 
do another adjustment to the lens.”

Calhoun Vision and its investiga-
tors are also using the LAL to help 
enhance patients’ near vision by ei-

ther creating a central near add or 
by increasing the lens’s asphericity to 
increase depth of focus.

Dr. Maloney says the company is 
moving to a Phase III trial for the astig-
matism adjustments, having already 
completed a Phase II trial for myopia. 
“In the trial for myopic adjustments, 
in 74 patients we had more than 85 
percent of patients corrected to within 
0.5 D of emmetropia,” he says. “We’ve 
been doing astigmatism correction 
overseas for a number of years with 
good results, so the goal of this trial is 
to prove safety and effi cacy.” In the in-
ternational trial, 95 percent of patients 
had 0.5 D of cylinder or less postop.

In terms of adverse events, there 
was one explantation in the Phase II 
study because the surgeon used an un-
approved lens folder and cracked the 
lens. Also, Dr. Maloney says patients 
typically experience a pink tint to their 
vision for a day or two post lock-in.

Looking toward possible U.S. ap-
proval, the company needs to com-
plete enrollment of the Phase III 
study fi rst. “We’ll then follow the pa-
tients for a year,” says Dr. Maloney. 
“We’ll collect the data and then submit 
it to the FDA. So, it will probably be a 
two-year process.”

Synchrony

In the vein of unique designs, the 
Synchrony (Visiogen/AMO) uses two 
optics in an attempt to give patients a 
wider range of postop vision.

The Synchrony is composed of sili-
cone and has a +32-D anterior optic 
that’s 5.5 mm wide, along with a 6-mm 
posterior optic that varies in power 
based on the patient’s needs. The two 
optics are connected by spring haptics 
and the whole device is 9.5 mm x 9.8 
mm in size and designed to fill the 
capsular bag.

Matteo Piovella, MD, of Monza, 
Italy, who has worked with the Syn-
chrony in his practice, says there are 
some trade-offs involved with using it.

“The dual-optic IOL is dramatically 
less sensitive to halos and glare,” he 
says. “These phenomena are 75 per-
cent less when compared with some 
multifocal lenses. It gives very good 
results for distance vision and good 
intermediate vision, but normally 
I have to provide my patients with 
+1-D glasses for small print. So the 
perfect Synchrony patients for me are 
the patients who come in and want 
new IOL technology for some near 
vision but don’t want any halos or 
glare; and the patients who are com-
puter users. I think the ability to get 
computer-distance vision and use a +1 
add for certain situations is acceptable 
for these patients, and they’re really 
happy. Also, if there is a patient who 
I suspect will develop maculopathy in 
the future, I think Synchrony is a good 
lens. This is because with diffractive 
multifocal technology, if maculopathy 
develops in fi ve to 10 years, the patient 
will be severely penalized. One of the 
benefi ts of the Synchrony is it doesn’t 
penalize contrast sensitivity, which can 
be decreased by as much as 30 percent 
in some multifocal lenses.

“It’s important to note that Synchro-
ny patients will experience temporary 
myopia of -2 to -2.5 D for 45 to 60 days 
postop,” adds Dr. Piovella. “This is dif-
ferent from the normal IOL that gives 
a ‘wow’ effect for distance immediate-
ly postop. The Synchrony needs time 
for adaptation to the capsular bag.”

According to Mr. Chesterman from 
AMO, the company is nearing the 

Surgeons say the Synchrony isn’t
associated with much halo or glare.
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IOLs

launch of the Synchrony in Europe. 
“It should be approved there by mid-
year,” he says. “In the United States, 
the FDA has requested additional 
clinical data. We are currently work-
ing on generating that data this year.”

Rayner M-fl ex T

According to Gerd Auffarth, MD, 
chair of the ophthalmology depart-
ment at the University of Heidelberg, 
one of the central design features of 
the Rayner multifocal toric lens called 
the M-fl ex T is its haptics. “The haptic 
has a patented, so-called anti-vaulting 
design,” he says. “That means that 
even if the capsular bag becomes 
smaller due to fi brosis, the lens hap-
tics will adapt to it and the lens will 
always center extremely well. Decen-
tration was below 0.1 mm in our clinic 
and rotational stability was around 1 
to 2 degrees.” The lens is composed 
of hydrophilic acrylic and is available 
in optic sizes of 5.85 and 6.25 mm. It 
uses a multi-zone refractive aspheric 
design that has either four or fi ve an-
nular zones, depending on the lens’s 
base power, that provide +3 or +4 
D of extra power at the IOL plane. 
“The standard cylinder correction 
would be 2 D,” says Dr. Auffarth. 
“Special power ranges are 1 to 1.5 D 
for low astigmatism, as well as 2.5 D 
up to 6 D for higher levels of astig-
matism, in 0.5-D steps.”

In his practice, Dr. Auffarth has 
followed nine M-flex T patients for 
11 months postoperatively. “The aver-
age post-surgical refraction was plano 
for sphere and -0.5 for cylinder,” he 
says. “The average spherical equiva-
lent refraction was plano. The uncor-
rected distance visual acuity was 0.15 
in logMAR [slightly worse than 20/25 
Snellen], and best-corrected visual 
acuity was 0.10 logMAR [20/25]. Un-
corrected near visual acuity was 0.3 
[20/40] and distance-corrected near 
visual acuity was also 0.3.

“We had to explant a lens because 

of postoperative glare in one patient,” 
continues Dr. Auffarth. “Another 
patient experienced a myopic shift. 
In the patient with the myopic shift, 
since the lens had been in the eye 
too long already, we decided against 
explantation and so implanted a so-
called add-on IOL in the eye. The 
patient is doing OK now.”

There is a trial of the M-fl ex T lens, 
being conducted by Brazilian surgeon 
Patrick Tzelikis, MD, PhD, currently 
registered with the FDA.

In the Wings

There are several other lenses that, 
though not being studied in FDA tri-
als, are expected by many experts to 
make their way to ophthalmologists 
in the United States in some form in 
the future.

The DynaCurve (NuLens Ltd., 
Herzliya Pituah, Israel) is an out-of-
the-bag IOL, based instead in the 
sulcus. The lens’s design involves a 
PMMA anterior lens that the com-
pany calls a “reference plane” that 
provides distance correction, a small 
chamber that contains a solid silicone 
gel, and a posteriorly situated piston 
with an aperture in the center. The 
haptics are secured by internal scleral 
fi xation to the sulcus without sutures. 
The chamber containing the fl exible 
gel is in a fi xed position. The piston, 
moved by ciliary muscle force, presses 
the gel through a small aperture to 
form a bulge that functions as a lens.

The Carl Zeiss AcriLisa diffractive 

multifocal toric IOL takes a different 
approach to focusing incoming light. 
“The AcriLisa is distance-dominant, 
so the distant focus gets 65 percent of 
the incoming light, and near focus gets 
only 35 percent,” says Vienna’s Dr. 
Findl. “So, it’s a distance-dominant 
lens that has pretty good intermedi-
ate vision and maybe slightly worse 
contrast sensitivity at near. However, 
I don’t fi nd this to be a problem with 
most patients, because many of them 
need mostly intermediate vision and 
not necessarily as much near vision.” 
Another IOL aimed at giving pa-
tients a wider range of vision while 
also correcting astigmatism is Bausch 
+ Lomb’s Crystalens toric, currently 
in development. 

Information about Hoya’s Adoptics 
shape-changing lens is also currently 
under wraps. According to Hoya, the 
Adoptics lens uses a fl uid-based re-
fraction system within the IOL to 
create signifi cant changes in refrac-
tive power, without requiring lens 
movement. The company says the 
refractive surface of the lens changes 
shape in response to movement of 
the ciliary muscles.

Surveying the landscape of presby-
opic and toric premium lenses, Dr. 
Piovella says that, no matter what 
kind of intraocular lens technology a 
surgeon decides to adopt, it will end 
up dramatically changing his prac-
tice. “If you switch to multifocal or 
accommodative lens technology, you 
have to improve your patient selec-
tion, improve the technology you use 
to detect the right or the wrong pa-
tient preoperatively, and follow pa-
tients more strictly than usual. You 
have to learn, really learn, how the 
lens works,” he says. “You have to put 
in the maximum effort in getting the 
best biometry to get the perfect iden-
tifi cation of the right IOL power. If 
you follow these rules, your practice 
will be effective and your experience 
with these lenses will be very positive. 
If not, there will be drama.”  

The NuLens DynaCurve is actually one 
intraocular lens composed of two pieces. 

Jo
rg

e 
Al

io
, M

D

032_rp0312_f3.indd   40 2/23/12   10:35 AM



RP0312_Woodlyn.indd   1 2/15/12   3:50 PM

http://www.woodlyn.com


R
E

V
IE

W

This article has no commercial sponsorship.42 | Review of Ophthalmology | March 2012

Cataract surgeons on our Na-
tional Panel appear to be 
adopting a wait-and-see atti-

tude regarding new technology such 
as the femtosecond laser for cataract 
surgery, and haven’t yet taken to bi-
manual cataract surgery or mixing 
and matching presbyopic intraocu-
lar lenses. Instead, they’re sticking 
with what’s been working for them 
in their practices, such as toric IOLs, 
incisions around 2.7 mm wide and 
manual capsulorhexes.

Those are just some of this month’s 

results from our survey on cataract 
surgery technique. This month, 35 
surgeons, or 7 percent of our 500-sur-
geon sample, replied with their views 
on cataract surgery.

General Techniques

Clear corneal wounds and the 
use of topical anesthesia are still the 
mainstays of our panelists’ cataract 
surgery technique.

Forty-four percent of the respon-
dents use clear corneal incisions, 32 

Cataract surgeons 

weigh in on the 

techniques they 

love and those 

they loathe.

Walter Bethke, Managing Editor
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percent prefer limbal wounds, 21 
percent like scleral incisions and 3 
percent do a combination of limbal/
corneal wounds. The average incision 
width is 2.7 mm. “The clear corneal 
incision seals well and induces mini-
mal to no astigmatism,” says West-
erly, R.I., surgeon David Rivera. A 
surgeon from Texas, however, prefers 
limbal incisions. “The limbal incision 
heals well and no scar is seen.” Rich-
ard Erdey, MD, of Columbus, Ohio, 
however, is in the scleral incision 
camp. “I like that the scleral incision 
has an excellent seal and is no-stitch,” 
he says. “It has better wound healing 
compared to clear cornea.” An Illinois 
surgeon agrees, saying that scleral in-
cisions are “fast-healing.”

However, not all the surgeons are 
content with the type of incisions they 
currently use, and a quarter of them 
are considering switching to a differ-
ent wound location. Two-thirds of sur-
geons who are contemplating switch-
ing say they’d probably switch to a 
limbal incision, 23 percent say clear 
corneal could be the way to go and 
10 percent are thinking of moving to 
scleral wounds. “Limbal wounds heal 
better,” says a Massachusetts surgeon 
considering moving away from clear 

corneal incisions.
One thing most panelists agree on 

is that bimanual phacoemulsifi cation 
isn’t the procedure for them. Eighty-
four percent don’t use the technique. 
“There’s no benefit to it,” says Lu-
ther Fry, MD, of Garden City, Kan. 
A surgeon from Indiana concurs, say-
ing, “Bimanual phacoemulsification 
is not practical, especially with my 
preferred intraocular lenses requiring 
larger than 2.2-mm incisions.” Some 
surgeons don’t necessarily dislike the 
technique, but there are factors pre-
venting them from trying it. “I don’t 

have the equipment,” says Rhode Is-
land’s Dr. Rivera. A New York sur-
geon leaves the door open for possibly 
adopting the technique in the future, 
but for now, says, “I’m not comfort-
able enough with bimanual phaco to 
do it yet.”

John Greco, MD, of Shrewsbury, 
N.J., uses bimanual phaco for his cata-
ract surgeries, however, and likes the 
results. “It gives me better control,” 
he says.

As a possible alternative to biman-
ual phaco, 28 percent of the surgeons 
say they use a coaxial micro-incision 
surgical technique, which doesn’t sep-
arate the infusion and aspiration as 
bimanual does, yet can be performed 
through a small, potentially 1.8-mm, 
incision. “Alcon’s C-MICS, using a 
2.2- to 2.4-mm incision, works for 
my preferred intraocular lens,” says 
a surgeon from Illinois. A surgeon 
from Tennessee says he uses a vari-
ety of C-MICS to operate through 
a 1.8-mm incision, though it doesn’t 
adhere to the classical defi nition. “I 
kind of use C-MICS: If I can suck the 
lens into the anterior chamber, I will 
do a one-handed phaco without the 
second hand dividing,” he explains. A 
Florida surgeon says he prefers to use 
C-MICS because it’s “easy.”

Most surgeons, though, are wait-
ing to see more from C-MICS before 
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they’ll jump on the bandwagon. “At this point, I don’t 
feel that it offers any additional benefi t,” says a surgeon 
from Vermont.

When it comes to breaking up the nucleus, quadrant 
division is preferred by 52 percent of panelists, followed 
by phaco chop (13 percent), divide in two (13 percent), 
phaco fl ip/tilt (6 percent), stop-and-chop (6 percent) and 
sculpting (3 percent). Six percent use a combination of 
these techniques. “Phaco chop is easy to do and effi cient,” 
says a surgeon from Vermont. Dr. Rivera also uses a pha-
co-chop technique, describing it as “fast—it minimizes 
lens manipulation.”

A proponent of phaco fl ip/tilt likes it because, he says, 
“It protects the posterior capsule.” A surgeon from Ten-
nessee describes his technique as a “Modified Brown 
technique.” Says he, “I use a Mercedes tri-cut, then, if 
the lens comes out, I use a Brown technique. If it doesn’t 
come out, I use a divide-and-conquer. This approach has 
been safe and effective.” Ohio’s Dr. Erdey uses a different 
technique from the rest. “It’s a phaco backcrack/tilt/chop,” 
he says. “It is a very effi cient nuclear disassembly that uses 
very little phacoemulsifi cation energy, like a phaco assist.” 
A surgeon from Indiana, however, says that a “combina-
tion of pre-chop and stop-and-chop” is the most effi cient 
technique in his hands.

Infection prophylaxis is at the front of many surgeons’ 
minds, and 45 percent say that, in addition to povidone 
iodine, preop topical fl uoroquinolones are effective for 
preventing infection. Twenty-four percent like postop 
topical fluoroquinolones, 22 percent say intracameral 
antibiotic injections are useful, 2 percent swear by sub-
conjunctival antibiotic injections and 8 percent pursue 
another method, such as perioperative fl uoroquinolone 
use (some surgeons chose more than one method). “Pre-
operative topical fl uoroquinolones build a reservoir of 
antibiotics for release into the cornea, conjunctiva and 
anterior chamber,” says a surgeon from New York. An-
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other surgeon from New York agrees 
about topical antibiotic use preop, 
saying, “Preoperative topical fl uoro-
quinolones decrease the normal fl o-
ra.” An Iowa ophthalmologist thinks 
intracameral antibiotics are the best 
method. “It gets to the bugs as they’re 
introduced into the eye at a concen-
tration to kill,” he says. “It’s also inde-
pendent of compliance.” A cataract 
surgeon from Tennessee adopts the 
belt-and-suspenders approach to in-
fection prevention, essentially doing 
everything except for intracameral 
and subconjunctival antibiotic injec-
tions, including using Vigamox at the 
wound site instead of BSS. “We have 
to legally show that we are doing ev-
erything we can to prevent infection,” 
he says.

Surgeons also shared their per-
sonal tips and techniques that they 
feel make a difference in their cata-
ract outcomes. “Plan your surgery 
well,” advises a surgeon from Indi-
ana. “That way you can concentrate 
on the task at hand once you’re in 
there. Also remember: Safety fi rst,” 
he says. New Jersey’s Dr. Greco 
says, “Take extra time to do a good 
capsulorhexis.” Marc Safran, MD, 
of Liverpool, N.Y., has a tip for sur-
geons about to break up the cataract: 
“Before placing the chopper at the 
equator, I like to give it more room 
by slightly depressing the nucleus 
with the phaco tip.” Before closing 
the case, a surgeon from Florida 
says he likes to “irrigate through the 
paracentesis to identify any residual 
nuclear fragments.”  

Other worthwhile tips include:
•  “Listen to the patient. For in-

stance, if a multifocal IOL isn’t 
working, fi x it,” says a surgeon from 
Tennessee.

• Use epi-Shugarcaine for the Flo-
maxed iris.

• Tilt the patient’s head a little to-
ward the operated side.

•  Avoid aggressive aspiration 
flow rates.

Only 5 percent of the respon-
dents say they have used a fem-
tosecond laser for some phase of 
cataract surgery. Ninety-two per-
cent say they’re unlikely to use the 
femtosecond for cataract surgery in 
the coming year, 4 percent each say 
they are either somewhat likely or 
very likely to do so. 

Managing Astigmatism

Toric IOLs, chosen by 42 percent 
of the panelists, are still a popular 
option with respondents who have 
to deal with a cataract patient’s astig-
matism. Twenty-four percent of the 
surgeons prefer limbal relaxing inci-
sions, 15 percent use another meth-
od such as prescribing spectacles 
postop or combining LRIs with toric 
lenses, 12 percent place the entry 
incision on the axis of astigmatism 
and 3 percent will use a postop re-
fractive procedure.

“A toric IOL has better accuracy 
and stability than a limbal relaxing in-
cision,” says Dr. Fry. Dr. Rivera also 
prefers to use a lens. “The toric IOL 
is the most precise for me,” he says. 
“Also, I don’t have access to a laser.” 
A surgeon from Vermont says, “The 
toric IOL gives excellent results.” An 
Indiana surgeon, however, prefers 
LRIs. “They’re cheaper than lenses, 
quick, and enjoy good patient ac-
ceptance.” Dr. Erdey says he’ll use a 

toric lens if the patient’s astigmatism 
is against-the-rule, but scleral reces-
sion if it’s with-the-rule. “Modifi ca-
tion of the scleral tunnel with scleral 
recession is very effective,” he says. 

Anesthesia Options

Forty-two percent of the surgeons 
use some type of topical anesthesia in 
their cataract surgery cases; 22 per-
cent use topical drops, 15 percent use 
a gel and 5 percent use some variety 
of topical combination. Twenty-two 
percent of the respondents say they 
use intraocular lidocaine, 18 percent 
each use peribulbar blocks or retro-
bulbar blocks.

“Topical anesthesia is the method 
that works the best for me,” says a sur-
geon from Virginia. Ronald May, MD, 
of Deerfi eld, Ill., however, prefers to 
use a retrobulbar block. “The retro-
bulbar block offers patient and sur-
geon comfort,” he says. A California 
surgeon says that retrobulbar blocks 
“have the best patient acceptance” 
in his practice. “Topical anesthesia is 
stressful for the patient and the sur-
geon,” he adds.

Though cataract surgeons today 
may feel pressure from all sides to be 
more and more efficient with their 
procedures, a surgeon from Nebraska 
reminds that haste can sometimes 
make waste. “Don’t rush,” he says. 
“Slow down to speed up.”  

Anesthesia Method Used Most Often

Topical 
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block

Intraocular 
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Topical 
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* Some surgeons chose more than one method
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Optical coherence tomography 
is widely used by today’s oph-
thalmologists, and as the tech-

nology improves, new ways to take 
advantage of its capabilities continue 
to appear. One that’s gaining favor is 
using OCT to examine the macula 
before performing cataract surgery. 
Here, three surgeons discuss their ex-
perience and recommendations when 
using OCT for this purpose.

Premium Lens Precautions

Ike K. Ahmed, MD, FRCSC, assis-
tant professor at the University of To-

ronto in Ontario, Canada, says he uses 
posterior OCT when cataract patients 
are receiving premium implants. 
“Given today’s patient expectations, 
any tool that helps us determine the 
appropriate premium lens technology 
and the likely postoperative outcome 
works to our benefi t,” he says. “I fi nd 
that use of macular OCT is very help-
ful in these cases.”

Dr. Ahmed says the technology is 
useful in a number of circumstances. 
“Many times the patient’s visual po-
tential appears to be good; you ex-
amine the patient and the retina and 
macula look fi ne,” he says. “However, 

The ability to 

uncover retinal 

problems before 

cataract surgery 

could improve 

both outcomes 

and patient 

satisfaction.

Christopher Kent, Senior Editor

Using Posterior OCT 
In Cataract Surgery

Posterior OCT

An OCT scan reveals an epiretinal membrane that could affect the outcome of cataract 
surgery. Posterior OCT can help surgeons make better-informed decisions about how to 
proceed and set more appropriate patient expectations.

Ike K. Ahm
ed, M
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Posterior OCT

it may be that your clinical exam alone 
won’t be enough. Even with other-
wise normal-looking eyes there can 
be very subtle changes that may be 
diffi cult to assess in the presence of 
moderate cataract, such as a very fi ne 
epiretinal membrane, small macular 
holes or vitreomacular traction syn-
drome. These things were not easily 
detected prior to OCT. Being able to 
assess macular anatomical features is 
very helpful.”

Steven G. Safran, MD, PA, a cornea 
specialist practicing in Lawrenceville, 
N.J., who specializes in dealing with 
complications arising from cataract 
surgery, uses posterior OCT to scan 
the macula before implanting pre-
mium IOLs and to examine patients 
referred to him for complications fol-
lowing cataract surgery. “To me, this 
is a completely indispensable piece of 
equipment,” he says. “I’m not sure I 
can evaluate a patient properly with-
out it. I would personally never im-
plant a multifocal without screening 
the patient’s retina with OCT. And if 

I had someone coming from out of 
town for a consultation—perhaps an 
unhappy premium IOL patient—if 
my OCT unit wasn’t working I’d prob-
ably cancel the appointment.

“OCT, especially spectral-domain 
OCT, will pick up all kinds of things 
that you simply can’t see with the na-
ked eye,” he continues. “Sometimes I 
tell patients that looking at the retina 
with a 78-D lens or an indirect oph-
thalmoscope is like looking at a satel-
lite photograph, whereas OCT is like 
having a jeep on the ground. You can 
see vitreomacular traction, lamellar 
holes and epiretinal membrane—and 
you’ll know if the epiretinal mem-
brane is distorting the macular archi-
tecture. You’ll be able to tell if there 
are choroidal issues such as central 
serous retinopathy. I’ve detected reti-
nitis pigmentosa, macular nevi and 
subretinal neovascularization leakage. 
Given that this equipment is readily 
available, to my mind it’s indefensible 
to miss macular pathology that could 
have been picked up by it.”

Dr. Safran notes that the potential 
downsides of premium lenses have to 
be offset by the key feature that peo-
ple are paying for. “A multifocal lens 
is like a convertible,” he says. “If you 
can’t put the top down, you don’t want 
it. A convertible comes with more 
wind noise, it’s less structurally sound, 
if you fl ip over while driving it you’re 
going to be killed and if someone 
wants to break into your car they can 
do it with a butter knife. There are a 
lot of disadvantages to a convertible, 
and the same is true with a multifocal. 
So you have to make sure that the big 
benefi t the patient is paying for works 
as advertised. That means you have to 
know what’s going on with the macula 
before you give somebody a multifo-
cal lens. You have to rule out macular 
pathology, or the likelihood that the 
patient will have macular pathology.”

What About Monofocals?

Joel S. Schuman, MD, chairman of 
the department of ophthalmology at 

Top: OCT reveals central serous retinopathy in a cataract patient. Bottom: A 72-year-old patient who had previously undergone 
combined phaco and trabeculectomy complained of diminished quality of vision. OCT revealed a fi ne epiretinal membrane and central 
serous retinopathy.

Steven G. Safran, M
D, PA
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the University of Pittsburgh School of Medicine, director 
of the UPMC Eye Center and professor of bioengineer-
ing at the University of Pittsburgh, believes that OCT 
can be worthwhile even if a patient is only receiving a 
standard monofocal IOL. “If that patient has an epiretinal 
membrane and ends up with macular edema, he’s not 
going to be happy if he expected to be 20/20 or 20/15 po-
stop,” he says. “The same is true with preexisting macular 
edema. The point is that if the cataract isn’t the primary 
or sole cause of the visual impairment, taking the cataract 
out won’t result in the patient recovering excellent vision 
postoperatively.

“These conditions are surprisingly common—espe-
cially epiretinal membrane,” he continues. “Of course, 
most cataract patients will do extremely well, and being 
unaware of an epiretinal membrane preoperatively may 
not infl uence the outcome if the patient doesn’t develop 
macular edema following surgery. But the risk is certainly 
higher if the patient has an epiretinal membrane, and 
I’d rather have the patient be prepared for the possibil-
ity of imperfect vision when he recovers than have him 
expect better vision than I can give him. For that reason, 
I think retinal OCT is worth doing on all cataract patients, 
whether they’re receiving a monofocal or premium IOL.”

Dr. Safran says if he’s not implanting a premium lens, he 
wouldn’t automatically choose to do a posterior segment 
OCT. “We don’t do an OCT on every single monofocal 
patient,” he says. “But I’ll do an OCT if I see something 
on the macula that looks suspicious. You don’t want to do 
cataract surgery on someone who would benefi t from hav-
ing a retinal procedure fi rst. For example, if someone has 
subretinal neovascularization and fl uid, you don’t want to 
proceed with cataract surgery, because you’ll get blamed 
for the patient bleeding out through the retina. You want 
to send them to the retina guys, have them treat the pa-

An OCT scan of this cataract patient revealed a micromacular hole 
not visible on slit-lamp exam.

Ike K. Ahm
ed, M

D, FRCSC
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tient with Lucentis, and only do the 
cataract surgery when they say it’s OK 
to do it.”

Advantages of Posterior OCT

The knowledge gained by using pos-
terior OCT before cataract surgery has 
a number of potential benefi ts:

•  It sets appropriate patient ex-
pectations. “Preoperatively I think 
it’s very important to know if there’s 
any macular pathology,” says Dr. 
Schuman. “It allows you to direct 
treatment appropriately, and impor-
tantly, it helps you to set appropriate 
patient expectations. If patients have 
appropriate expectations, it’s unlikely 
they’ll be disappointed with the out-
come. But if their expectations exceed 
what you’re realistically able to pro-
vide, you’ll probably end up with an 
unhappy patient.” Dr. Schuman says 
he usually does the OCT right before 
he discusses surgery with the patient.

“If you see that the patient has 
macular edema preoperatively, for 
whatever reason—diabetes, epiretinal 
membrane or other pathology—that’s 
likely to limit the patient’s postop vi-
sual acuity,” he continues. “Those pa-
tients need to understand that they 

may not have as great an outcome as 
their friends did. They need to expect 
a more guarded prognosis, especially 
if they have something like an epireti-
nal membrane or pre-existing macu-
lar edema, either of which could be 
aggravated by the cataract surgery.”

Dr. Ahmed agrees that it’s very im-
portant to give the patient an idea of 
what his vision will be like postop, or 
at least warn him if there may be a 
concern. “A lot of these conditions are 
pre-existing,” he points out. “Epireti-
nal membrane doesn’t happen over-
night, so if ERM turns up after cata-
ract surgery, it was probably there 
beforehand. But if there’s a problem 
postoperatively, patients have a ten-
dency to think it was caused by your 
surgery. And why wouldn’t they think 
that? The bottom line is, if you iden-
tify the problem beforehand, it’s the 
patient’s problem. If the problem is 
diagnosed after surgery, it becomes 
your problem.”

•  It’s a powerful tool for patient 
education. “Having the OCT to show 
to the patient is an incredibly useful 
teaching tool,” says Dr. Schuman. “I 
always show it to the patient if there’s 
any pathology that I think might limit 
the postop visual outcome. It takes a 

couple of extra minutes, but patients 
seem to understand what they’re see-
ing in the scans. I say, ‘Here’s what a 
normal macula looks like,’ and then 
show them the differences in their 
macula. If they have an epiretinal 
membrane, I can show them the ex-
tra line on the surface of the retina 
and explain how that could limit their 
vision postop by pulling on the retina 
and causing swelling. Macular edema 
is usually easy to see; you can see the 
swelling of the retina and the loss of 
the normal foveal contour. I think the 
ability to show patients these images 
really helps to facilitate their under-
standing of why they might run into 
problems postop.”

Dr. Safran agrees that OCT scans 
are a big help with patient educa-
tion. “If a patient comes in with an 
epiretinal membrane or some other 
macular problem, I don’t even try to 
explain it to the patient until I have 
the OCT in front of me and I can il-
lustrate the problem,” he says. “It’s a 
huge time-saver.”

•  It’s a great tool for resolving 
postop problems. “When a patient 
who’s unhappy with his premium lens 
is referred to me for a second opinion, 
it’s critical to have corneal topography 

This patient had previously undergone cataract surgery at another practice without receiving an OCT or visual fi eld; he presented 
complaining of poor vision. Examination revealed early bilateral lens subluxation, and a visual fi eld revealed loss of peripheral vision. OCT 
revealed previously undiagnosed retinitis pigmentosa, and electroretinography confi rmed the diagnosis. 

Steven G. Safran, M
D, PA
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and OCT to isolate the source of the 
patient’s complaint,” says Dr. Safran. 
“You want to know what’s going on 
with the cornea and retina. Those 
are the two pieces of information 
you need. And of course, OCT can 
help with both the anterior and pos-
terior segments.”

Dr. Schuman also relies on OCT 
if a patient doesn’t achieve the po-
stop level of vision he was expecting. 
“Sometimes a patient with a 20/30 
visual outcome will have some macu-
lar edema that you didn’t pick up on 
your fundus exam,” he says. “That will 
show up plainly on OCT, so you can 
direct your therapy appropriately, as 
well as explain to the patient exactly 
what’s going on in his eye. I usually 

will only do OCT postop if there’s a 
problem, and usually insurance will 
cover the test because it’s being used 
to manage pathology.” Dr. Schuman 
adds that he seldom uses fl uorescein 
anymore to test for macular edema 
because he can see edema so clearly 
with OCT.

Other Issues

Use of OCT to check the macula 
before cataract surgery raises a few 
questions and concerns:

•  Is time-domain OCT accept-
able for this purpose? Dr. Schuman 
notes that time-domain OCT can 
show you the pathology quite well, in 
the absence of spectral-domain OCT, 

but it does have some limitations. 
“The pictures are clearer with SD-
OCT,” he says, “and with most SD-
OCTs you’ll have more data, so you’re 
not as likely to miss the pathology. 
In time domain, if you’re not scan-
ning right in the area of the pathology, 
you’re going to miss it.”

•  Will OCT always work? Dr. 
Safran notes that it’s rare to fi nd a cat-
aract patient on whom posterior OCT 
doesn’t work. “I use the Heidelberg 
instrument, which has tracking tech-
nology that allows you to over-scan 
images,” he explains. “If necessary, 
you can build an image out of 100 
scans through very cloudy media. It’s 
a pretty impressive capability. I used 
that feature recently on a patient who 

Top: After toric IOL placement, this eye dropped to 20/30 best-corrected; nothing was apparent on clinical exam, but OCT revealed an 
amelanotic nevus. Bottom: This post-cataract patient came in complaining of a new fl oater in an eye that turned out to have a new-onset 
posterior vitreous detachment. The surgeon performed OCT on both eyes; in the fellow (asymptomatic) eye he discovered this 
unsuspected nevus with subretinal neovascularization and fl uid. A retina specialist treated with anti-VEGF, preventing a 
potentially vision-threatening problem in the patient’s dominant eye.

Steven G. Safran, M
D, PA
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was referred to me. I couldn’t see a 
thing, but the OCT revealed a retinal 
detachment.”

“Nuclear sclerosis is generally not 
a problem, but cortical and posterior 
subcapsular cataract can be,” says Dr. 
Schuman. “Especially with a large 
posterior subcapsular cataract, it’s un-
likely that you’ll be able to get a good 
scan. If it’s a mild or small PSC, you’ll 
probably be able to at least get a sense 
of what’s going on back there, if not 
a great image. With a cortical cata-
ract, depending on how bad it is, you 
may only be able to get a poor-quality 
or low signal-strength scan. In those 
cases you won’t have this extra bit of 
information going into the cataract 
surgery. However, most elderly pa-
tients have nuclear sclerosis as their 
primary cataract, and those patients 
can usually be scanned very well.”

•  Is using posterior OCT the 
standard of care? “Not doing a pos-
terior OCT before implanting a mul-

tifocal lens in this day and age is like 
driving without car insurance,” says 
Dr. Safran. “You won’t have a prob-
lem until you get in an accident. If a 
patient has a poor outcome because of 
macular pathology that isn’t picked up 
until after the surgery, and the patient 
is then told by a retina specialist or 
another ophthalmologist that a multi-
focal lens, or even the cataract surgery 
itself, might not have been the best 
option, it places you are in a diffi cult 
position. Saying you weren’t aware of 
this problem because you don’t have 
an OCT simply won’t cut it. From my 
personal perspective, posterior OCT 
preop is becoming the standard of 
care for premium IOLs today.”

Dr. Ahmed, however, notes that it 
may be premature to call use of pos-
terior OCT in cataract surgery stan-
dard of care. “I think it’s helpful, and 
I think it should be considered when 
you have clinical suspicion,” he says. 
“I look at it as an adjunct, a valuable 

tool. But I don’t know if I’d go so far 
as to call it standard of care. If you feel 
it’s standard of care in your practice 
in your community, with your clinical 
skills, then it’s your standard. But if 
someone chooses not to use posterior 
OCT in a particular case, I don’t think 
that’s a problem.”

•  Is it possible to rely on it too 
much? “I think if we had our way, 
we’d do macular OCT on every cata-
ract patient,” says Dr. Ahmed. “But it 
becomes a cost and capability issue. 
That’s why surgeons tend to reserve 
it for the premium patients. Those 
are the patients with the highest ex-
pectations, and those that require the 
highest level of precision. If I have 
a premium patient, or a patient for 
whom I’m not sure about the condi-
tion of the macula, I defi nitely want 
to have an OCT. But if it’s a routine, 
non-premium patient and I have a 
good clinical exam, I get a good look 
at the macula, the patient has a rea-

This patient was referred by an optometrist for cataract surgery; the patient was interested in a multifocal lens. Examination of the macula 
at the slit lamp revealed a mild, non-specifi c disturbance of the red refl ex, but nothing obvious as the cause of her visual loss. The OCT, 
however, revealed vitreomacular traction, triggering a discussion with a vitreoretina colleague prior to cataract surgery. The specialist 
suggested doing cataract surgery fi rst and then deciding if further vitreoretinal intervention was warranted. Given the macular pathology, 
the patient had a monofocal aspheric lens placed in each eye rather than a multifocal. She is 20/25 in each eye and no further surgery has 
been required.

Steven G. Safran, M
D, PA
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sonable history and visual acuity is 
just slightly deteriorated, then I don’t 
think it’s something that will give you 
a high yield. So I don’t do it routinely, 
for practical reasons.”

Dr. Ahmed sees another downside 
to using posterior OCT on every cata-
ract patient. “It’s easy to get a bit too 
reliant on technology and use it as a 
crutch,” he notes. “Just because we 
have a tool doesn’t mean we have to 
use it for every patient. If we had that 
philosophy for every piece of technol-
ogy, we’d be testing constantly and it 
would put a huge cost burden on the 

health-care system. I think it makes 
sense to have some guidelines for us-
ing this technology in this situation, 
and we’re still fi guring that out.”

Dr. Safran agrees. “I think OCT can 
make you a better clinician or a worse 
clinician,” he says. “If you just rely 
on getting an OCT on every patient, 
you may stop looking at the eye and 
allow your skills to atrophy. On the 
other hand, if you evaluate people 
to the best of your ability and do the 
OCT last, you’re going to become a 
better diagnostician, because you’ll be 
getting feedback about whether your 

analysis of the situation was correct. 
So it depends on how you use it; it 
can enhance your diagnostic skills or 
erode them. I’ve tried to take the high 
road and make sure that it improves 
my skills.”

•  What about reimbursement? 
Dr. Schuman notes that insurers 
may not cover OCT testing for cata-
ract patients. “That means that you 
may need to determine whether the 
patient’s insurer is willing to pay for 
the OCT exam preop,” he says. “If 
not, you’ll have to do the exam gra-
tis, or charge the patient for it. In 

This cataract patient was monocular due to loss of vision in the other eye from an ischemic central retinal vein occlusion. He presented for 
cataract surgery in the good eye. On slit lamp exam he appeared to have trace cystoid macular edema, but an OCT revealed a subretinal 
neovascular membrane threatening the center of his vision. This discovery probably saved the vision in his only eye and prevented a 
complication that could easily have been blamed on the cataract surgery. (Anti-VEGF treatment has helped preserve his vision at 20/20 for 
three years since.)

This patient had been referred in one year earlier with a subluxated IOL/bag complex years after cataract surgery due to psuedoexfoliation 
syndrome; he had successful scleral lasso fi xation of the implant and was 20/20 following the surgery. He presented one year later with 
vision decreased to about 20/30. A slit lamp exam was inconclusive, but the patient seemed to be missing the outside letters on the eye 
chart. Although the patient had no history of cancer, an OCT revealed metastatic lung adenocarcinoma. This discovery led to a systemic 
diagnosis and prolonging his life with chemotherapy.

Steven G. Safran, M
D, PA

Steven G. Safran, M
D, PA

049_rp0312_f5.indd   56 2/24/12   10:41 AM



March 2012 | Revophth.com | 57

some states doctors are still fi ghting to have OCT reim-
bursed when a patient has glaucoma.

“I think the utility of OCT is very clear,” he adds. “Noth-
ing else can show you the pathology the way OCT can. But 
it’s a problem that some insurers will pay and some won’t, 
and that limits doctors’ willingness to use the technology.”

Dr. Safran doesn’t see reimbursement as a problem. 
“First of all, insurers will reimburse you for using OCT if 
there’s pathology,” he points out. “So if you see something 
and you think it needs to be evaluated by OCT, you can 
bill for it. If you’re using OCT because you’re implant-
ing a multifocal lens, it’s part of the package that patients 
are paying for. Part of that fee is meant to cover testing, 
including OCT. Besides, if I fi nd something with OCT 
that makes me decide not to implant the multifocal, I’m 
extremely happy that I did it. And then it’s covered by in-
surance anyway because the patient has pathology.

“It’s so safe and easy to do an OCT,” he continues. “It 
doesn’t take long and there’s no risk to the patient. If I 
need the information, the last thing I’m worried about is 
whether I’m getting paid for it. If you were going to do 
LASIK and you couldn’t charge the patient for topogra-
phy, would you not do the topography? You have to do it. 
You need the information. I’m very happy that I get paid 
extra to implant multifocals and the Crystalens, but part of 
that package is knowing what’s going on with the macula 
so I can give the patient the right advice. Yes, we do want 
to get paid for using OCT over the long haul with most of 
our patients. But in this situation I don’t worry about it.”

Another Valuable Tool

“Posterior segment OCT has come a long way,” notes 
Dr. Ahmed. “We use it in undilated pupils, we use it even 
with moderate density cataracts, and with spectral domain 
the speed and reliability has been enhanced greatly—al-
though I think time-domain OCT can do a reasonable 
job, too. It’s a relatively straightforward, easy-to-use tech-
nology, and I think more and more cataract surgeons are 
using it. Most of them have access to OCT because use of 
OCT has exploded over the past four or fi ve years; it’s now 
found in most offi ces and hospitals. 

“Comprehensive cataract surgeons have been using 
OCT to deal with retinal issues for some time now,” 
he adds. “I think using it for cataract surgery just adds 
another confi dence-builder, in terms of predicting the 
outcome.”   

Dr. Ahmed is a consultant for Carl Zeiss Meditec; Dr. 
Safran has given paid talks for Heidelberg; Dr. Schuman 
is co-inventor of optical coherence tomography.
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DRY EYE IS A DISEASE WHICH MAY 
PROGRESS AND IMPACT PATIENTS’ LIVES

Dry Eye is a multifactorial disease that may result 
in discomfort, visual disturbance, and tear film 
changes. Inflammation, hormonal imbalance, age, 
and environmental triggers all play a role.1,2 These 
factors set in motion a self-perpetuating series of 
events that affect the ocular surface, lacrimal glands, 
meibomian glands, and the neural network.1,3-5 This 
changes tear quantity and quality, which can damage 
the corneal epithelium, the tissue protected by the 
tear film, resulting in:5

  Increasing symptoms As the disease 
alters the tear film and the ocular surface, 
patients can experience grittiness, foreign 
body sensation, burning, and itching.1,6

  Increasing visual alterations Small changes—
such as reduced viscosity or thickness—may 
significantly impact vision quality, primarily 
contrast sensitivity.1,7,8 These changes to the 
tear film and corneal irregularity may be 
responsible for blurred and fluctuating vision.1

  Impact on daily activities These visual 
alterations and symptoms can significantly 
increase difficulty with work, night driving, 
computer use, reading, and contact lens wear.2,6

Working on a computer can become challenging 
as the eyes constantly strain to correct tear 
film changes.6,7 Driving at night can become 
difficult due to fluctuating vision, reduced 
contrast sensitivity, and increased glare.8 

INITIATE THE DRY EYE DISCUSSION 
WITH YOUR NEXT PATIENT
Many patients may not mention their symptoms 
to an eye care professional because they are unaware 
they may be consequences of Dry Eye disease. Visit 
FocusOnDryEye.com to access important resources. 

THE HEALTHY TEAR FILM 

Composed of mucin, aqueous, and 
lipid components, the healthy tear 
film is important to the eye’s normal 
functioning. It optimizes visual 
refraction, protects the ocular surface, 
and facilitates tear spreading.1

THE DRY EYE TEAR FILM

The effects of Dry Eye on the 
tear film can result in symptoms, 
ocular surface damage, and visual 
disturbances, potentially impacting 
a range of daily activities.1,2,6

References: 1. Pflugfelder SC, Beuerman RW, Stern ME, eds. Dry Eye and Ocular Surface Disorders. New York, NY: Marcel Dekker, Inc. 2004. 2. 2007 Report of the International Dry Eye WorkShop (DEWS). Ocul Surf. 2007;5:67-204. 
3. Stern ME, Beuerman RW, Fox RI, Gao J, Mircheff AK, Pflugfelder SC. The pathology of dry eye: the interaction between the ocular surface and lacrimal glands. Cornea.1998;17:584-589. 4. Nelson JD, Helms H, Fiscella R, Southwell Y, 
Hirsch JD. A new look at dry eye disease and its treatment. Adv Ther. 2000;17:84-93. 5. Baudouin C. The pathology of dry eye. Surv Ophthalmol. 2001;45(suppl 2):S211-S220. 6. Facts about dry eye. National Eye Institute 
Web site. http://www.nei.nih.gov/health/dryeye/dryeye.asp. Accessed December 9, 2010. 7. Rolando M, Iester M, Macri A, Calabria G. Low spatial-contrast sensitivity in dry eyes. Cornea. 1998;17:376-379. 8. Miljanovic B, 
Dana R, Sullivan DA, Schaumberg DA. Impact of dry eye syndrome on vision-related quality of life. Am J Ophthalmol. 2007;143:409-415. 
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A look at four widely available methods of imaging the peripheral 
retina that are making photography more clinically practical.

The Clinical Utility of 
Ultra-Wide-Field Imaging

The peripheral retina is the site of 
pathology in many ocular diseases. 

These conditions include diabetic ret-
inopathy; retinal vein occlusions; cho-
roidal masses; vasculitis; uveitis; cho-
roidal dystrophies; retinal tears and 
detachments; Coats’ disease; familial 
exudative vitreoretinopathy (FEVR); 
and incontinentia pigmenti, among 
others. Currently, the gold standard 
for a complete evaluation of the reti-
nal periphery includes a dilated reti-
nal examination with indirect ophthal-
mosocopy and often requires scleral 
depression. However, advancements 
in ocular imaging technology are mak-
ing evaluation and documentation of 
the retinal periphery through the use 
of photography more practical in a 
clinical environment. 

Evolution

Since the invention of the ophthal-
moscope in 1851 by Hermann von 
Hemholtz, visualization of the poste-
rior segment of the eye by ophthal-
mologists has undergone dramatic im-
provements. Obtaining photographs 
of the posterior segment of the eye 
has always been challenging because 

illumination of the posterior segment 
is required simultaneously with visual-
ization of the ocular structures by the 
photographer. The fi rst reliable fun-
dus camera was introduced by Carl 
Zeiss and J.W. Nordensen in 1926, 
and this allowed for documentation of 
ocular fundus structures. This camera 
provided a 20-degree field of view, 
but it wasn’t until years later that the 
Carl Zeiss Co. set a 30-degree fi eld 
of view as the standard in ocular fun-
dus photography.1 This fi eld of view 
was adequate for imaging of the op-

tic nerve and the posterior pole, but 
provided a limited view of the reti-
nal periphery. Throughout the years, 
several advances have been made to 
posterior segment imaging. These 
currently provide the clinician with 
several options for posterior segment 
documentation and evaluation.

There are currently four primary 
modalities that permit imaging of the 
retinal periphery in a practical manner 
and that are widely available. These 
include the use of a traditional fundus 
camera, with peripheral sweeps to 
areas of interest in the periphery; the 
Ocular Staurenghi 230 SLO Retina 
Lens (Ocular Instruments, Bellevue, 
Wash.) with the use of a scanning la-
ser ophthalmoscope camera; the Ret-
cam (Clarity Medical Systems, Pleas-
anton, Calif.); and the Optos (Optos, 
Dunfermline, UK). 

Traditional fundus cameras may 
provide images of the retinal periph-
ery if the objective lens is directed 
towards the periphery. The Diabetic 
Retinopathy Study detailed a meth-
od of acquiring images of the retinal 
periphery in a systematic manner.2 
This strategy utilizes traditional lens-
es to take multiple photographs of 

Figure 1. Diagram illustrating the extent 
of fi eld of view of the ocular fundus with 
seven standard fi elds, using a conven-
tional fundus camera.
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the posterior pole, which can then 
be viewed independently or fused 
into a montage (See Figure 1). Seven 
standard fields, when viewed col-
lectively, create an image that covers 
about 75 degrees fi eld of view. Al-
though the seven standard fi elds im-
age the mid-peripheral retina very 
well, they will not image structures 
in the far periphery. This has been 
demonstrated specifi cally in regards 
to peripheral pathology, such as is 
present from diabetic retinopathy 
and sickle cell retinopathy.3,4

The Retcam is a portable wide-an-
gle camera system that offers conve-
nient imaging of the posterior pole. 
It was made commercially available 
in 1997. The system consists of a con-
tact lens and offers several different 
lens attachments, depending on the 
operator’s goals. The widest fi eld lens 
provides for 130 degrees fi eld of view. 
The system is particularly well-suited 
for imaging pediatric patients because 
it is portable and can be placed di-
rectly on a patient who is supine. This 
system, however, has diffi culty im-
aging through lens opacities, which 
are rare in infants. Specifi cally, this 
imaging modality has been well-
studied in patients with retinopathy 
of prematurity.5-9

Recently, imaging of the ocular fun-
dus has been possible through the use 
of scanning laser ophthalmosocopy 
(SLO). This technology uses laser 
light and the principles of confocal 
laser scanning microscopy to yield 
images with high resolution. The Hei-
delberg HRA (Heidelberg Engineer-
ing) can be used to create wide-fi eld 
images if used in conjunction with 
a wide-angle lens, such as the Stau-
renghi lens system.10 The Staurenghi 
lens system is a contact lens that is ap-
plied prior to imaging and produces a 
wide-fi eld inverted image of the ocu-
lar fundus. 

The Optos camera also employs 
scanning laser ophthalmoscopy tech-
nology and is capable of producing 

wide-fi eld images (See Figure 2). In-
troduced in 2000, the Optos is the 
fi rst camera capable of producing 200 
internal degrees fi eld of view, which 
equates to about 82.5 percent of the 
total retinal surface area.11 The tech-
nology utilizes an ellipsoid mirror to 
obtain images of the retinal periphery 

without the need for bright illumina-
tion lighting or a contact lens, and in 
some patients, pupillary dilation. The 
current model uses a red (633 nm) 
(See Figure 3) and green laser (523 
nm) (See Figure 4) to scan the retina 
and obtain the images. The images 
created by each of these laser wave-

Figure 2. Color wide-fi eld Optos image of the right fundus of a normal patient.

Figure 3. Wide-fi eld image of the fundus of the right eye of a patient using the red laser of 
the Optos. The choroidal blood vessels are accentuated.
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lengths may be separated into their 
individual components. 

In addition to obtaining fundus 
photographs of the retinal periphery, 
the Optos has several other capabili-
ties for ocular imaging. Since the ini-
tial report on fl uorescein angiography 
in 1961,12 ophthalmologists have uti-
lized this imaging technique to evalu-
ate the blood vessels and circulation 
within the eye. The Optos is capable 
of producing high-resolution fl uores-
cein angiogram images of the retinal 
periphery (See Figure 5). These are 
particularly clinically useful in eyes 
with retinal vascular disease. In ad-
dition, the Optos is also capable of 
producing autofl uorescence images, 
which are valuable in disorders that 
affect the retinal pigment epithelium 
(See Figure 6).

Research into several retinal dis-
eases that affect the anterior retina 
has been performed using wide-fi eld 
imaging. The use of wide-fi eld angiog-
raphy to image the anterior retina of 
patients with diabetic retinopathy, for 
example, has been shown to enhance 
the clinical evaluation (See Figure 
7).3 In addition to identifying areas of 
capillary non-perfusion and neovas-
cularization, the wide-fi eld images of 
diabetic patients can be instrumen-
tal in planning surgical or laser treat-
ment.13 In addition to diabetic reti-
nopathy, retinal vasculitis and uveitis 
often present with peripheral vascular 
changes. Fluorescein angiography is 
able to detect vessel infl ammation and 
incompetence that may be diffi cult to 
detect on peripheral retinal examina-
tion with an indirect ophthalmoscope. 
Wide-field fluorescein angiography 
enhances this evaluation. For exam-
ple, in the case of sickle cell retinopa-
thy, a recent report demonstrated that 
wide-fi eld imaging was able to image 
the peripheral retinal vascular pathol-
ogy—not possible with traditional sev-
en standard fi elds.4 Further research 
into the utility of wide-fi eld imaging 
in pathologies such as retinal detach-

ment, choroidal dystrophies and even 
macular degeneration is ongoing. 

Limitations

Although these imaging modalities 
are changing the way that clinicians 
practice medicine and have become 
valuable research tools, wide-fi eld im-

aging currently has several limitations. 
It is important for a clinician to be 
aware of these drawbacks in order to 
appropriately analyze the volume of 
information that wide-field images 
provide. The first limitation that is 
critical to recognize is the inability 
of wide-field imaging to image the 
ora serrata 360 degrees with a single 

Figure 4. Wide-fi eld image of the fundus of the right eye of a patient using the green laser 
of the Optos. The retinal blood vessels and the anterior retinal structures are accentuated. 

Figure 5. Wide-fi eld fl uorescein angiogram of the normal fundus of the right eye of a patient 
using the Optos.
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image. Specifically, imaging of the 
anterior retina superiorly and inferi-
orly is limited with this modality. The 
current available modalities of retinal 
imaging, therefore, do not replace 
the use of indirect ophthalmoscopy 
with scleral depression to evaluate 
the anterior retina in all quadrants. 
Another limitation is the fact that the 
imaging technique requires training 
of the photographer in a new modal-
ity. For example, unlike in traditional 
fundus photography, the photogra-
pher using the Optos is not 
provided with an image of 
the retinal area that will 
be photographed prior to 
the capture of the image. 
Lastly, when using the Op-
tos, the ellipsoid mirror and 
the spherical nature of the 
globe result in distortion of 
the peripheral image and 
prevent direct measure-
ment of the peripheral reti-
nal structures on the image.

Imaging of the peripheral 
retina has signifi cantly im-

proved over the past several decades. 
Wide-field technology has become 
important clinically with regards to 
diagnosis, treatment, and monitoring 
of several diseases. In addition, wide-
fi eld imaging has demonstrated sig-
nifi cant utility in a research capacity. 
It is likely that with additional time, 
the full utility of wide-fi eld imaging 
will be revealed.  

Dr. Witmer and Dr. Kiss are in 
the Department of Ophthalmology, 

Weill Cornell Medi-
cal College. Dr. Kiss 
serves as a consul-
tant for Optos. Con-
tact him at 1305 
York Ave, New York, 
N.Y. 10128. Phone: 
(646) 962-2217; e-
mail: szk7001@med.
cornell.edu.
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Figure 6. Wide fi eld fundus autofl uorescence image of the right eye of a normal patient with the Optos.

Figure 7. Wide-fi eld fl uorescein angiogram of the right eye of a 
patient with diabetes using the Optos, demonstrating peripheral 
neovascularization temporally and illustrating how the area covered 
by the seven standard fi elds would not image this fi nding.
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The vast majority of both unilat-
eral and bilateral ptosis is due to 

levator dehiscence or laxity. However, 
on rare occasions, ptosis may be associ-
ated with signifi cant systemic or intra-
cranial disease. In addition to the usual 
measurements that are documented in 
all ptosis patients (margin to refl ex dis-
tance, levator excursion, tear function, 
etc.), several specifi c items need to be 
clearly documented in the history and 
physical in every patient presenting 

with ptosis. 
As a succinct but admittedly over-

simplified statement, there are five 
potentially dangerous disease entities 
that may present with unilateral or bi-
lateral ptosis:
 • Horner syndrome;
 • Partial or complete CN-III palsy;
 • Myasthenia gravis;
 • Malignancy or infection of the 
superior eyelid, conjunctival cul-
de-sac or anterior orbit; and

• Chronic progressive external 
ophthalmoplegia.

To avoid missing a potentially dev-
astating disease process manifesting 
as ptosis, the clinician must follow a 
relatively straightforward rule in pto-
sis evaluation: Always completely ex-
amine and document the triad of lid 
position, pupillary size/reactivity and 
extraocular motility. In other words, if 
one is abnormal, you must check the 
other two. 

In this issue, Horner syndrome 
(HS) and CN-III dysfunction will 
be discussed. The remaining three 
will appear in the next installment of 
Plastic Pointers.

Horner Syndrome

Any patient presenting with uni-
lateral ptosis is suspected of having 
Horner syndrome (oculosympathetic 
paresis) until proven otherwise. It is 
extremely important to document not 
only the reactivity of the pupils, but 
also the size of the pupils. Remember 
that 20 percent of the general popula-
tion younger than 18 years has physi-
ologic anisocoria, and this number in-
creases with age: Up to 50 percent of 

How to Spot and Treat 
Dangerous Ptosis
The fi rst of a two-part review of the potentially dangerous 
disease entities that may present with ptosis.
Jurij R. Bilyk, MD, Philadelphia

Figure 1. Acute right ptosis and miosis in a patient with Horner syndrome. Note the 
elevated position of the right lower lid, consistent with “reverse ptosis.”
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the population older than 65 has subtle 
physiologic anisocoria. Because of the 
high incidence of both physiologic an-
isocoria and ptosis, statistically patients 
with these two fi ndings will present to 
the ophthalmologist much more often 
than patients with true HS.

If anisocoria is present, pupillary size 
should be measured in both light and 
dark conditions. The relative aniso-
coria will remain the same if is physi-
ologic, and will increase in darkness in 
patients with HS (because the miotic 
side will not dilate as quickly due to 
sympathetic nerve damage). Two ad-
ditional clues should be sought. First, 
check for dilation lag during pupillary 
exam. In HS, the affected pupil will 
continue to react briskly to light, but 
dilate more slowly than the unaffected 
side. The corollary to this finding is 
that the measurement of pupils in dim 
light should be done within seconds of 
turning the lights down; any signifi cant 
delay will allow the affected pupil to 
recover, with a resultant misdiagnosis 
of “physiologic anisocoria.” In subtle 
cases, slit-lamp examination of pupil-
lary reactivity may show dilation lag 
more clearly.

Second, always check the position of 
the lower lid. In many cases of HS, not 
only will the upper lid droop, but the 
lower lid on the affected side will ap-
pear higher (“reverse ptosis”) than the 
unaffected side because of paresis of 
the inferior tarsal muscle (See Figure 
1). A fi nding of conjunctival hyperemia 
is helpful when present, but tends to 
be transient. Anhydrosis may also be 
present, but is diffi cult to ascertain by 
history, and testing is impractical in an 
ophthalmologist’s offi ce.

If HS is established, the one most 
important point to document is the 
presence or absence of pain (headache, 
brow ache, forehead tingling, neck 
pain). The full history should elicit:

 • pain;
 • history of smoking;
 • lung or breast cancer;
 • recent neck or thyroid surgery;

 • recent trauma; and
 • duration of ptosis.
A recent study concluded that in 

most cases of HS, a careful history will 
lead the clinician to the etiology.

If Horner syndrome is suspected, 
there are two choices: pharmacologic 
testing or neuroimaging. The bottom 
line is that regardless of the outcome 
of pharmacologic testing, the major-
ity of patients with new-onset HS will 
require imaging.

Although cocaine and hydroxyam-
phetamine may be available in many 
neuro-ophthalmology clinics, these 
agents are diffi cult to come by in other 
offi ces or emergency rooms, and many 
would argue that hydroxyamphet-
amine has become a relatively useless 
test in the diagnosis and management 
of HS. Apraclonidine 0.5% is a rela-
tively ubiquitous agent in an ophthal-
mologist’s offi ce and is easily available. 
In cases of HS, apraclonidine instilled 
in both eyes will result in a slight my-
driasis of the affected side and a miosis 
of the unaffected side (i.e., a reversal 
of the anisocoria) and in some patients 
a mild upper lid retraction. However, 
because apraclonidine relies on the 
presence of denervation hypersensitiv-
ity, which may take weeks to develop, a 
negative apraclonidine test in acute or 
subacute situations does not effectively 
rule out the possibility of HS.

Imaging

The type of imaging for HS is di-

rected by the history. If the HS has 
been present since birth in an older 
child or adult, no imaging is needed 
because the lesion is congenital (re-
member that congenital HS in an in-
fant or acquired HS in a child still re-
quires a radiographic workup). If the 
patient developed HS immediately 
following thyroidectomy or other neck/
chest procedure, again, no imaging is 
needed because the location of the in-
jury is obvious. However, the majority 
of new onset HS needs the following 
radiologic workup:

 • Chest imaging: Plain X-ray or 
chest CT, with special attention to 
the lung apices. This is especially 
critical in patients with a smoking 
history or those complaining of scap-
ular, shoulder, or arm pain.

 • MRI/MRA or CT/CTA of the 
head.

 • MRI/MRA or CT/CTA of the 
neck. Note that MRI of the head 
alone is insuffi cient. Vascular imaging 
of both the head and neck is necessary 
in all cases.

Imaging should be performed as 
quickly as possible (within days). Im-
mediate imaging is required in any-
one with new onset (less than four 
weeks) HS complaining of headache 
or neck pain to rule out carotid artery 
dissection (See Figure 2). A delay in 
diagnosis and treatment may result in 
hemispheric stroke. If a carotid artery 
dissection is indeed found, the patient 
should be managed by either neuro-
surgery or neurology, and treated with 

Figure 2. Left: A patient with acute, right Horner syndrome and headache. Right: Following 
instillation of cocaine drops in both eyes, note the absence of pupillary dilation in the 
affected eye. Urgent MRI/MRA demonstrated internal carotid dissection.
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either anticoagulation (heparin, enoxa-
parin) or antiplatelet therapy (aspirin, 
clopidogrel).

Partial/Complete CN-III Palsy

The ptosis of CN-III (oculomotor 
nerve) palsy is typically accompanied 
by an external ophthalmoplegia. The 
patient may not complain of diplopia 
if the ptosis is severe enough to oc-
clude the visual axis. As already not-
ed, extraocular motility and pupillary 

size/reactivity must be checked and 
documented in all patients present-
ing with ptosis. The management of 
CN-III palsy is typically divided into 
four rubrics:

 •  Pupil-sparing, complete CN-III 
palsy. In patients over 55 years, the 
etiology is most likely microvascular 
and occurs in vasculopaths (hyperten-
sives, diabetics). Patients are typically 

followed daily for one week to as-
sure the pupil remains uninvolved, 
although many experts feel that if the 
palsy is complete and no anisocoria 
is noted on presentation, such daily 
follow-up is unnecessary. Neuroim-
aging is reserved for those cases that 
develop pupillary involvement or fail 
to resolve over three months. Note 
that in all younger patients, timely 
radiographic investigation is indicated 
even in the clinical context of “pupil-
sparing, complete CN-III palsy.” One 
common misconception is that “an-
eurysmal thirds” always present with 
headache and “microvascular thirds” 
do not. In fact, the presence or ab-
sence of headache is not a helpful 
sign in distinguishing the etiology of 
CN-III palsy.

 •  Partial CN-III palsy. Although 
most of these patients may also have 
a microvascular etiology, a partial CN-
III palsy may also be indicative of an 
evolving process from an expanding in-
tracranial aneurysm. All such patients 
require immediate neuroimaging, re-
gardless of age or vasculopathic risk 
factors. In such cases, imaging should 
be performed urgently if the fi ndings 
have been present for less than seven 
days.

 •  Pupil-involving CN-III palsy.
This is a true ophthalmic and neuro-
surgical emergency. All patients should 

Figure 4. This patient presented for repair of right upper lid ptosis and dermatochalasis. The 
clinical exam was more consistent with left upper lid retraction. The patient had a head tilt, 
but denied diplopia. Note the left upper lid retraction on adduction (pseudo-von Graefe’s 
sign), consistent with aberrant CN-III regeneration. Decreased adduction and supraduction of 
the left eye are also present. MRI revealed an inoperable brainstem aneurysm.

Figure 3, above and right. Acute, pupil-
involving CN-III palsy. Urgent neuroimaging 
confi rmed intracranial aneurysm.
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undergo immediate neuroimaging 
with MRI/MRA or CT/CTA. The fi nal 
decision regarding the type of imaging 
is dependent on the preference of the 
neuroradiologist; age and gender of the 
patient (CT/CTA should be avoided in 
young children and pregnant women); 
other patient comorbidities; and the 
availability of the imaging. If any sig-
nifi cant delay in imaging is anticipated, 
an emergent CT of the head should be 
performed to rule out subarachnoid 
hemorrhage; if present, intracranial 
hemorrhage greatly increases morbid-
ity and mortality and in such cases, 
immediate angiography should be per-
formed (See Figure 3).

 •  Aberrant CN-III palsy. All pa-
tients should undergo MRI as a rou-
tine, outpatient test (See Figure 4). 
Microvascular CN-III palsy rarely (for 
all intents and purposes, never) results 
in aberrant regeneration; one should 
never assume that this is the etiology.

Another simpler, albeit less aca-
demic, management schema is to sim-
ply image all patients presenting with 
CN-III palsy of any type with MRI/
MRA or CT/CTA immediately. Many 
may disagree and argue that this is de-
fensive medicine. On the other hand, 
an “aneurysmal third” is a life-threat-
ening emergency that has an excel-
lent prognosis if managed in a timely 
fashion. It is a diagnosis that cannot 
be missed. That fact coupled with 
the advances in relatively noninvasive 
and readily available neuroimaging, 
as well has the relative inexperience 
of most non-neuro-ophthalmologists 
with CN-III palsy, should greatly 
decrease the threshold for urgently 
imaging all patients presenting with 
acute CN-III dysfunction.  

Dr. Bilyk is an attending surgeon 
in the Oculoplastic and Orbital Sur-
gery Service at the Wills Eye Institute, 
and an associate professor of ophthal-
mology at Jefferson Medical College. 
Contact him at Neuro-Ophthalmologic 
Associates (215) 825-4796.
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In recent years, technology for 
the structural and functional ex-

amination of the eye has proliferated; 
new tools include a number of imag-
ing technologies and new forms of 
perimetry such as short-wavelength 
automated perimetry and frequency 
doubling technology. Having more 
ways to acquire data and detect dam-
age is undoubtedly a good thing, but 
because clinicians in today’s world are 
pressed for time and resources, the 
availability of these new technologies 
has led to a gradual reduction in the 
use of more established tests such as 
white-on-white or standard automated 
perimetry. Unfortunately, while we 
may gain from the information pro-
vided by the new tests, using the more 
established ones less frequently may 
undermine our ability to detect and 
manage disease.

Here, I’d like to make the case that 
our patients will benefit more from 
increased use of SAP than from use of 
the alternate forms of perimetry.

Why Frequency Matters

A key aspect of managing glaucoma 
is determining how quickly the dis-

ease is progressing, because this 
information (combined with other 
factors such as the patient’s age and 
stage of damage) will determine the 
type of management most likely to 
minimize the rate of visual loss with 
minimal impact on the patient’s qual-
ity of life. Determining the rate of 
progression requires performing 
multiple tests over time, and that’s 
where the problem arises: Slower 
rates of progression require more 
frequent tests to detect and confi rm 
the rate of change. 

We’ve conducted studies to deter-
mine the amount of perimetric testing 
required to obtain statistically reliable 
data. For example, we found that six 
SAP exams have to be performed 
during the first two years of testing 
a patient with defi nite glaucomatous 
visual fi eld loss in whom we have no 
prior data in order to detect a rate of 
progression of about 2 db per year. 
That rate of progression is suffi cient 
to threaten a patient’s vision over 
time, but it’s not easily detected with 
fewer than six exams during that two-
year period.

Furthermore, we’ve shown statis-
tically that increasing the number 

of yearly SAP exams from one to 
two, or from two to three, produces 
a signifi cant gain in clinically useful 
information. (Once you go beyond 
three per year, the increase in infor-
mation is less incremental.) This is 
especially important in the fi rst few 
years of seeing a patient when we 
need to establish a baseline rate of 
progression.

Unfortunately, glaucoma patients 
are already receiving a disturbingly 
small number of examinations and 
visual fi eld tests. One study published 
in 2007 used data from a popular 
health maintenance organization 
to find out which patients were 
receiving medication for glaucoma 
and how many exams those patients 
were receiving each year.1 The data 
was quite staggering. It showed that 
61 percent of patients who used a 
medication for glaucoma received 
less than one exam per year. We did 
a similar survey in Canada recently, 
with slightly better results; we found 
that the average number of exams in 
patients who have visual fi eld loss for 
glaucoma was somewhere between 
one and two exams per year. Either 
way, in my view, this represents an 

By Balwantray C. Chauhan, PhD, Halifax, Nova Scotia

With limited time and resources, reducing the number of 
standard visual fi elds to perform SWAP or FDT could backfi re.

Alternate Perimetry: A 
Questionable Trade-off
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inadequate number of examinations 
for the majority of patients. 

Furthermore, the number of visual 
field exams given to these patients 
has been dropping. One recent pa-
per reviewed data on more than a 
half-million glaucoma suspects 
and patients diagnosed with open-
angle glaucoma between 2001 and 
2009, seen by either optometrists or 
ophthalmologists.2 The data showed 
that for individuals with open-angle 
glaucoma, the odds of undergoing 
visual field testing decreased by 36 
percent from 2001 to 2005, and an-
other 12 percent between 2005 and 
2009 (a 44-percent total decline over 
the entire period). Furthermore, 
among those seen exclusively by 
ophthalmologists, the probability of 
visual field testing at a given exam 
decreased from 65 percent in 2001 to 
51 percent in 2009.

Given that we’re already making 
key treatment decisions on the basis 
of statistically inadequate data, this is 
a very disturbing trend. 

Are the Advantages Real?

It certainly seems reasonable that 
a test other than SAP might detect 
glaucomatous damage earlier. It’s 
widely accepted that an individual 
can lose a lot of ganglion cells before 
functional damage becomes evident, 
so if a test can detect very specific 
types of damage it might detect a 
problem earlier. In addition, most 
ophthalmologists believe that SAP is 
simply not a very sensitive test, and 
that’s probably true.

Short-wavelength automated 
perimetry and frequency doubling 
technology do measure slightly 
different parameters in the eye than 
SAP does. FDT, for example, tests 
the visual field using the frequency 
doubling phenomenon, which is 
thought to test primarily the func-
tional integrity of the sparsely dis-
tributed M retinal ganglion cells. 

Similarly, SWAP is thought to test 
primarily the sparsely distributed K 
ganglion cells. So it seems reason-
able that such technologies might 
provide information about damage 
earlier than SAP. The question is 
whether measuring those alternate 
parameters actually produces infor-
mation valuable enough to justify 
doing fewer SAP tests.

It’s clear that many physicians—
especially glaucoma specialists—are 
now using SWAP and FDT for some 
patients. The switch to these types 
of perimetry, at least for detection of 

disease, is usually justifi ed by citing 
published evidence that these tests 
may detect glaucoma sooner. The 
problem with that line of evidence 
is that in most of those studies the 
data has been infl uenced negatively 
by sampling bias. 

Typically, these studies are done in 
patients who are glaucoma suspects. 
In order to determine whether SWAP 
or FDT can detect damage missed by 
SAP, the inclusion criteria for patients 
is that they must have a normal SAP 
visual field; patients who have an 
abnormal SAP field are excluded. 
However, the criteria for patient se-
lection means that these studies never 
look at the other side of the equation: 
How many of the subjects would 
have had a normal SWAP or FDT 
fi eld but an abnormal SAP fi eld? In 
other words, how many subjects with 
damage would be detected by SAP 
but missed by SWAP and FDT? That 
question isn’t being addressed, which 
leads to an inherent sampling bias. By 
excluding the patients who’ve already 
produced abnormal SAP results, it 
shouldn’t be surprising that we’d be 
left with the impression that SWAP 
detects glaucoma earlier.

To me, a more sensible way to com-
pare the sensitivity of the tests would 
be to track patients who already have 
glaucoma and field damage, over 
time, to see whether one technique 
can pick up progression more quickly 
than the other. A few such studies 
have been done, and the evidence 
for the superiority of SWAP or FDT 
has not been very persuasive. For 
example, one study of 500 eyes of 
250 patients with ocular hypertension 
found that although the prevalence 
of SWAP defects was higher in this 
cohort, the incidence of SWAP and 
SAP defects was the same.3 This can 
be wholly explained by the sampling 
bias I mention above. 

In fact, several recent papers sug-
gest that SWAP and FDT are not 
superior to SAP.4,5 It appears that the 

The fewer the number of visual fi elds per 
year, the greater the rate of glaucoma 
progression has to be in order to be 
detected. (Based on Chauhan, 2008.6)
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and decide whether the 
patient is progressing 

rapidly or slowly.
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result of such comparisons depends 
largely on the population being 
studied and the study design.

Given these potential fl aws in study 
design, I believe the evidence that 
SWAP or FDT are better tools for 
diagnosing glaucoma or monitoring 
progression is not that persuasive—at 
least, not persuasive enough to justify 
substituting SWAP or FDT for SAP, 
given the limited time clinicians have 
to conduct these tests. 

Furthermore, SAP has a few advan-
tages over the alternatives. One of 
those advantages is an extensive 
comparative database of existing data 
that’s used to generate probabilities 
regarding whether a given outcome 
is likely to be normal or indicative 
of damage. Those databases are 
constantly updated as new data 
is generated, and the latest data is 
usually installed when you purchase 
or receive a new programmable read-
only memory chip. 

Unfortunately, it’s impossible to 
do a direct comparison between the 
size of SAP databases and SWAP or 
FDT databases, because much of 
their content is proprietary. However, 
I think it’s safe to say that the existing 
databases for SAP are more extensive, 
simply because of the volume of 
testing that’s been done. There are 
many more SAP machines out there, 
and ophthalmologists have much 
more experience with that test.

Even with that advantage, if an 
alternative test were to demonstrate 
clear, signifi cant superiority to SAP
—if it were 10 or 15 percent more 
sensitive, for example—that might 
justify a cl inician considering 
replacing SAP. But to date, even 
that level of superiority has not been 
convincingly demonstrated.

Detection vs. Progression

Some might make the argument 
that while more SAP tests are arguably 
better for following progression, the 

alternative visual fi eld tests are mostly 
useful for early detection of glaucoma. 
That would theoretically justify their 
use in glaucoma suspects. However, 
I believe the distinction between 
detection of the disease and detection 
of progression is arbitrary. We simply 
decide the point at which a patient 
“has” clinical disease. Biologically 
speaking, there isn’t a switch that 
goes on and says, “Now you’ve gone 
from being a glaucoma suspect to a 
glaucoma patient.” It’s a sliding scale. 

So, if a patient has elevated IOP 
and a suspicious optic disc, you’re 
going to have to follow the patient 
over time to decide whether there 
is change that’s suffi cient to warrant 
the diagnosis of manifest glaucoma. 
Obviously, in some cases a patient 
comes in and your diagnosis is cut-
and-dried; the patient has disc damage 
and visual fi eld damage, therefore the 
diagnosis is straightforward. Now you 
have to follow the patient over time 
to see how fast this patient is going 
to progress. But when the patient’s 
condition is less obvious, I don’t think 
the strategy should be different. 
Glau-coma is a progressive disease, 
and you want to know how fast the 
disease is progressing.

Basically, the more devices you use 
to follow a patient, the less continuity 

you have. You need to get lots of data 
from a single source over a long period 
of time to really know what’s going 
on and decide whether the patient 
is progressing rapidly or slowly. 
Whatever theoretical advantages 
come with using SWAP or FDT, 
using them instead of SAP eliminates 
one piece of data that could help 
provide a more accurate picture of 
the patient’s trajectory.

Structure vs. Function

It’s clear that another factor as-
sociated with the decline in visual fi eld 
exams is the increasing use of imaging 
devices. The study mentioned earlier 
found that while visual field exams 
decreased 44 percent between 2001 
and 2009, the number of imaging 
exams increased by 147 percent.2 It’s 
unfortunate to think that one type 
of testing may be increasing at the 
expense of the other, but that is likely 
to be the case. And the reality is that 
there have been huge advances in 
imaging technology to date, and 
this trend is likely to continue in the 
future. (Unfortunately, this study 
didn’t evaluate the different types of 
visual fi elds being performed.)

I certainly would not suggest that 
doctors should avoid doing optic disc 
or nerve fi ber layer imaging; there’s 
no question that this provides useful 
information. However, our diagnostic 
ability would benefit greatly from 
an equivalent increase in visual fi eld 
exams. In the meantime, the decline 
in use of visual fi elds makes it even 
more important that clinicians use the 
most effi cacious visual fi eld exam and 
put the data to the best possible use. 

Making the Most of Limited Time

I don’t mean to suggest that the 
alternate perimetry tests are without 
value. I can imagine circumstances 
in which it might make sense to use 
more than one test. Suppose you have 

While visual fi eld 
exams decreased 44 

percent between 2001 
and 2009, the number 

of imaging exams 
increased by 147 

percent.
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a patient in whom you absolutely have 
to be sure whether or not damage 
is present. Perhaps every single 
member of this patient’s family had 
glaucoma; or this patient has a very 
high risk of progressing very fast, be-
cause the patient is black, myopic, 
very young and has high IOP. Under 
these circumstances you might want 
the reassurance of every possible bit 
of evidence regarding his condition. 
Furthermore, the situation would be 
different if we worked in a world in 
which we had unlimited resources 
and our patients had no problem do-
ing any of these tests. In that world it 
would make sense to do them all, and 
do them frequently. 

Unfortunately, we have to be selec-
tive about the tests we perform. Also, 
the vast majority of patients most 
clinicians see are relatively old, so the 
need to assemble all possible evidence 

is likely to be a rare exception. Of 
course, there’s nothing wrong with 
using these tests in research settings 
or other situations. But for the general 
ophthalmologist or specialist who 
wants to track glaucoma in a given 
patient, I believe it makes very little 
sense to jeopardize the frequency of 
SAP examinations in order to use the 
other tests. 

An abnormal SAP is very persuasive 
evidence that a patient has glaucoma, 
and once that’s established, the 
benefi t of doing something like SWAP 
or FDT is questionable. By spending 
our limited time doing SAP instead, 
we increase our ability to accurately 
analyze the patient’s condition and 
choose the most beneficial man-
agement protocol.  

Dr. Chauhan is a professor, research 
director and chair in vision research 

at the Department of Ophthalmology 
and Visual Sciences at Dalhousie 
University in Halifax. He leads the 
Canadian Glaucoma Study, the 
largest clinical study of glaucoma 
conducted in Canada. He has no fi-
nancial interest in any of the tech-
nologies discussed in the article.
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Of all the modern remedies we are 
encouraged to add to our daily 

regimens, none has been pitched 
quite so emphatically as the omega-3 
fi sh oils.1 Among the many claims of 
therapeutic benefi t attributed to these 
“fats of the sea” are improvements 
in visual health, from reductions in 
dry eye and allergy symptoms to im-
proved retinal and macular health. 

Despite the grandiose nature of 
many of these purported benefi ts, it 
turns out that fi sh oil is not just an-
other variety of snake oil. As scientifi c 
and clinical evidence accumulates, 
it continues to show overwhelming 
health benefits of consuming the 
omega-3 fatty acids found in the oils 
of salmon and smelt.

This month we’ll look at the biology 
behind fi sh oils, consider the impact 
of these compounds on ocular health 
and examine how studies aimed at 
understanding omega-3’s effects have 
led to new potential therapies for a 
host of ocular conditions.

The membranes of cells through-
out the body are composed of a 
mixture of lipids, including vari-
ous phospholipids, cholesterol and 
smaller amounts of other fat-soluble 

compounds. Phospholipid molecules 
are constructed from a variable head 
group (choline, serine or inositol, 
for example) linked with two fatty 
acid molecules attached side by side. 
A fatty acid is nothing more than a 
carboxylic acid attached to a long, 
repeating-carbon chain (typically 16 
to 24 carbons) connected by either 

single, saturated bonds or double, 
unsaturated bonds. Fatty acids from 
natural sources, either from plants 
or animals, are typically polyunsatu-
rated fatty acids; that means they have 
three or more double bonds. While 
this may seem like minutiae, PUFAs 
are further classified by the extent 
and position of the double bonds, fac-

Mark B. Abelson, MD, CM, FRCS, FARVO and James McLaughlin, PhD, Andover, Mass.

A look at how fi sh oil provides benefi ts to ocular health, and the 
promise offered by new fi sh-oil-derived molecules, resolvins. 

‘Resolving’ the Effects 
Of Fish Oil on the Eye

By weight, the anchovy provides the richest source of omega-3 fats.12 A 100-g serving of 
anchovies contains more than 2 g of combined omega-3 fats.
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tors that have significant effects on 
the properties and functions of these 
fat molecules. Most PUFAs from 
plant sources are omega-6 oils, which 
means their first double bond is at 
the sixth from the last (the omega) 
carbon in the chain; in contrast, the 
oils derived from cold water species 
of fi sh are omega-3 oils, and this dif-
ference is critical because of the sig-
naling molecules derived from these 
fatty acid precursors. 

Several key omega-3 PUFAs in-
clude eicosapentaenoic acid, doc-
osahexaenoic acid, and the more 
abundant, plant-derived α-linolenic 
acid.2 Humans, it seems, are defi-
cient in the enzymes required to 
synthesize omega-3 PUFAs, and so 
their supply in the body is often dic-
tated by dietary intake.2,3 The more 
complex omega-3s DHA and EPA 
can be formed from the more abun-
dant ALA, but it appears that this 
process in an ineffi cient one. There 
may be individual differences in our 
bodies’ ability to synthesize DHA 
or EPA, but whatever the extent of 
that ability, it’s clear that most people 
can achieve significant health ben-
efi ts from dietary supplementation of 
these critical nutrients.

Uses and Benefi ts

We know of several ways in which 
omega-3 fats act to elicit their benefi -
cial effects.

At a basic, chemical level they can 
compete with other fatty acids, in-
cluding monosaturated fatty acids, 
for incorporation into membrane 
phospholipids. By reducing the 
amount of monosaturated fats (in-
cluding trans fats) incorporated into 
cell membranes they can optimize 
the membrane properties and cel-
lular functions.

One example of this optimization 
comes from studies of lipid rafts, 
which are specialized regions of cell 
membranes where signaling mol-

ecules, including trans-membrane 
receptors, signaling kinases and ad-
hesion molecules are organized so 
that cellular messages are effi ciently 
transmitted.4 Such rafts, comprised 
of a mixture of proteins, lipopro-
teins, specialized lipids and choles-
terol, are found in all cells but are 
particularly critical to cells in the 
nervous, immune and hematopoi-
etic systems. We know that both raft 
movement and raft-raft association 
is a dynamic process, and studies 
have shown that unsaturated fats, 
particularly DHA, may be important 
in facilitating this movement. 

The benefi ts of dietary omega-3 fats 
were fi rst recognized in cardiovascu-
lar studies that showed a strong as-
sociation between dietary fi sh intake 
and reduced risk of cardiovascular 
disease.3,5 While there is nutritional 
value to eating fi sh beyond these fats 
alone, subsequent studies have made 
it clear that omega-3 FAs play an es-
sential role in the benefits derived 
from eating fi sh.

At a cellular level, both DHA and 
EPA have dramatic effects on car-
diovascular excitability, in large part 
because of their ability to modulate 
cardiac ion channels responsible for 

contractility. These effects are likely 
to be part, but not all, of the expla-
nation for the enhancements in car-
diovascular health. Another benefit 
is seen in studies of the relationship 
between lipids and lipid signaling in 
vascular homeostasis. There is strong 
evidence that diets enriched in fats 
such as DHA and EPA can reduce 
the pathological neovascularization 
that accompanies diabetic retinopa-
thy, age-related macular degeneration 
and many forms of cancer.6,7 Some of 
the potential mechanisms underlying 
this effect are addressed below. 

Some of the clearest benefi ts of di-
etary omega-3 fats are their effects on 
the visual cascade and on the main-
tenance of optimal retinal signaling. 
Studies by Burton Litman, PhD, and 
colleagues at the National Institute 
on Alcohol Abuse and Alcoholism 
at the National Institutes of Health 
demonstrated that, in both model 
membranes and in rat outer rod seg-
ments, the effi ciency of light-driven 
rhodopsin activation (and, therefore, 
visual signaling) was dependent on 
the amount of omega-3 phospholipid 
(DHA) present in rod outer segment 
membranes.8,9 They showed that re-
placing dietary DHA with an omega-6 

The bothersome symptoms of ocular allergy are one of the possible therapeutic targets for 
omega-3 fat supplementation.
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analog led to an 80-percent decrease 
in the DHA content of rod outer seg-
ment lipids, and a three- to fi vefold 
decrease in the phosphodiesterase 
enzyme activity that couples photon 
absorption to electrical signaling. 

Other cells of the nervous system, 
particularly the central nervous sys-
tem, actively sequester DHA so their 
cell membranes have a higher con-
centration of this omega-3 FA than 
most tissues; in nerve cells the per-
centage of DHA can be as high as 
50 percent, while in other tissues it 
is rarely above 5 percent.3,5 Thus the 
role of DHA in visual signaling may 
be one instance of a more widespread 
functional role.

An early step in many intracellu-
lar signaling pathways is activation of 
phospholipases such as phosphatidic 
acid2.

2 Most phospholipases can re-
lease any free fatty acids from their 
phosphate-containing head group, 
so both omega-6 and omega-3 forms 
can be generated. When omega-6 fats 
such as arachidonic acid are liberated, 
they become available as substrates 
for lipoxygenases and cyclo-oxygen-
ases, generating pro-inflammatory 
leukotrienes or prostaglandins. There 
is abundant evidence for a role of 
these signaling molecules in ocular 
infl ammation.10,11

In this respect, omega-3 fats can act 
via mass action to limit infl ammation, 
since dietary omega-3 and omega-6 
fats compete for the same space in the 
phospholipid pool. These interactions 
with the pathways of cellular signaling 
provide clues to what might be the 
most signifi cant roles of the omega-3 
fats: building blocks of a unique sig-
naling pathway outlined below.

Omega-3 Fats and Resolvins

While the majority of omega-3 fats 
are bound in an esterifi ed, phospho-
lipid form, free fatty acids are also 
present at low concentrations, with 
or without action of phospholipases. 

The free acids, especially long chain 
forms such as DHA, are natural li-
gands for several gene regulatory ele-
ments, including retinoid receptors 
and PPARα.12 These transcriptional 
effects are specifi c for omega-3 FAs, 
and they seem to play an important 
role in regulating expression of en-
zymes associated with lipid metabo-
lism. In addition, activation of PPARα
may also be part of the anti-angiogen-
ic effects described earlier.

Perhaps the most exciting fi nding 
in studies of omega-3 fats was the 
identifi cation of an entirely new class 
of signaling molecules, the resolvins. 
Resolvins are molecules derived from 
EPA and DHA that are essential com-
ponents of the endogenous system 
that acts as the “off switch” for normal 
infl ammatory responses.13-16 The fi rst 
of these to be identifi ed, RvE1, is pro-
duced by the combined action of cyc-
lo-oxygenase 2 and 5-lipoxygenase en-
zymes. It’s worth noting that COX-2 
acetylation by aspirin enhances RvE1 
synthesis, an effect that may help to 
explain its anti-infl ammatory effects. 
RvE1 has been shown to reduce both 
acute and chronic inflammation in 

a number of different animal mod-
els. In particular, it acts to shut down 
the recruitment of infl ammatory cells 
such as neutrophils and macrophages.

A second variety of resolvin, RvD1, 
is formed from DHA by a series of li-
poxygenase-catalyzed reactions that’s 
even more complex than the multi-
step synthesis of RvE1. In both cas-
es, expression of one or more of the 
enzymes involved is induced as part 
of the infl ammatory cascade, further 
demonstrating their endogenous role 
as mediators of infl ammatory resolu-
tion. Other DHA-derived resolvins 
are particularly important in resolu-
tion of peripheral and central nervous 
system pain, and in addition to these 
actions as potent anti-infl ammatories, 
both RvE1 and RvD1 have signifi cant 
anti-nociceptive action.16

It’s not diffi cult to understand the 
reason why omega-3 fats have such 
an important role in maintaining good 
ocular health; in addition to their role 
in visual transduction and in attenu-
ating pathologic neovascularization, 
several studies examining pain and in-
fl ammation have implicated resolvins 
as keys players in the ocular healing 
process.

In a mouse model of dry eye, for 
example, RvE1 signifi cantly reduced 
the corneal staining associated with 
the disease.17 In another study, in-
creases in goblet cell secretion in vitro 
were induced by leukotrienes and by 
prostaglandin D2, similar to the re-
sponse evoked by infl ammatory stim-
uli in vivo. In this same study, these 
increases were blocked by resolvin 
RvE1 and RvD1; in a sense these 
experiments recapitulated the time 
course of the infl ammatory response, 
from inflammation-induced hyper-
secretion to resolution and return to 
basal secretory levels.18

Efforts to test resolving effi cacy in 
clinical trials are also under way: Celt-
ic Therapeutics recently completed 
a Phase II study (conducted by Ora 
Inc.) of a RvE1 prodrug, RX-10045, 

In addition to omega-3 
fats’ role in visual 

transduction and in 
attenuating pathologic 

neovascularization, 
several studies of 

infl ammation implicate 
resolvins as key players 

in ocular healing.
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as a therapy for signs and symptoms 
of dry-eye disease. It doesn’t take too 
much imagination to see that the po-
tential for resolvin-based drugs in oc-
ular disease is signifi cant. And while 
current focus is on RvE1 and RvD1, 
other resolvins, including RvE2 or 
AT-RvD1 may also hold promise as 
therapeutic entities.

By almost any reasonable stan-
dard, fi sh oils would appear to have 
achieved the status of dietary sup-
plement sine qua non. Despite this, 
we have much work to do before we 
have a comprehensive grasp of their 
pleiotropic actions. Yet even at this 
early stage of pharmaceutical devel-
opment, it’s clear that a better under-
standing of the biology of omega-3 
fats is a sure gateway to the discovery 
of new therapies and new approaches 
for treating a host of ocular condi-
tions.  

Dr. Abelson is a clinical professor 
of ophthalmology at Harvard Medical 
School and Senior Clinical Scientist at 
the Schepens Eye Research Institute. 
Dr. McLaughlin is a medical writer at 
Ora Inc., in Andover.
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A refractive surgeon could begin 
doing LASIK, or adopt a new 

technique, and, after making some 
missteps, gradually get better. As 
German satirist Heinrich Heine 
wrote, however, “Experience is a 
good school, but the fees are high.” 
It’s much better to profi t from the 
wisdom of others who’ve already ex-
perienced some pitfalls and, as a re-
sult, have developed techniques that 
work well. In this column, veteran 
LASIK surgeons share the pearls 
that help keep their outcomes up 
and complications down.

Preoperative Prep

Surgeons say you can help ensure 
a better LASIK surgery before you 
even activate the laser.

“Our goal is to make sure all the 
stars are in alignment on the day of 
surgery,” says Birmingham, Ala., sur-
geon Marc Michelson. “So we fi rst 
look at the glasses the patient’s been 
wearing for the last couple of years 
to see how close that prescription is 
to his current manifest refraction. 
We’ll also do a cycloplegic refrac-
tion to make sure there’s no wide 

variation in sphere or cylinder value 
from the manifest to the cyclople-
gic refraction. We like to see a lack 
of difference between those values. 
When we see that, it gives us a high 
confi dence level that the refractions 
we’ve obtained are probably spot-on 
for being a good guide for the treat-
ment amount.

“We also want to avoid an over-
minused refraction,” Dr. Michelson 
continues. “For instance, if some-
one’s a -4 and the tech refracts her 
to -5, we would want to look at the 
cycloplegic refraction to make sure 
it’s in line with the manifest. Because 
if someone with their old pair of 

-4 glasses walks in and she’s seeing 
20/20 with that, and she then gets a 
-5 refraction and is 20/20 with that, 
we’re going to want to go back and 
verify those refractions, maybe on a 
different day, to make sure she wasn’t 
overminused. We’ll also reverify the 
refractions on the day of treatment 
if there’s any question, even if the 
discrepancy is as little as 0.5 D. If the 
patient is vacillating between -4 and 
-4.5 D on the day of treatment, we’ll 
fog him to edge up the minus and 
the sphere a little bit to see where 
he’s hitting his 20/20 point. Once we 
get that, we can go up and down a 
little with the refraction to verify that 
we’re giving him the right spheri-
cal correction. We want to make 
sure that we’re comfortable with the 
treatment amount we’re planning on 
putting into the laser.”

Edward Manche, MD, director 
of cornea and refractive surgery at 
Stanford University’s Eye Laser Cen-
ter, says there’s a particular group 
of patients the refractive surgeon 
should be wary of when doing preop 
informed consent and preparation. 
“You have to be careful when you see 
the 45- to 50-year-old patient who 

Walter Bethke, Managing Editor

Expert tips to help you avoid mistakes and enhance outcomes 
with your LASIK procedures.

Stay Ahead of the 
Curve with LASIK

Postop striae can be avoided in many cases 
with special intraoperative techniques.
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comes in and has low myopia and is  
wearing glasses, having never worn 
contacts,” he says. “Those patients 
really don’t understand presbyopia. 
They can be very well-educated, but 
still just don’t understand it, because 
they’re able to take their glasses off 
to see at near. I think that’s one of the 
pitfalls that some people fall into. If 
someone is 45 and -1.5 and has never 
worn contacts, I’ll fi t him with con-
tacts to demonstrate presbyopia, be-
cause nine times out of 10, he won’t 
be able to wrap his head around what 
presbyopia means, and can’t under-
stand that after LASIK he won’t be 
able to read the paper. After I dem-
onstrate this to them, a lot will elect 
not to do the surgery. I’ll often show 
them monovision too, so they can 
see what full correction is and also 
what monovision is. This is a group 
of patients who have the potential 
to be really unhappy, and they really 
benefi t from our showing them what 
it would look like.”

Paying attention to the condition 
of the patient’s ocular surface is an-
other preop consideration that can 
pay dividends postop, say surgeons. 
“The post-LASIK neurotrophic epi-
theliopathy, or pseudo dry eye, can 
last up to a year postop,” says Chi-
cago surgeon Mitch Jackson. “One 
study found that pre-existing dry 
eye is a risk factor for severe dry eye 
post-LASIK.1 Preop, the day the pa-
tient comes out of his contact lenses, 
I have him start Restasis. This might 
be a day before or a week before. It’s 
an off-label use, but we know dry 
eye increases the risk for refractive 
regression via vision fl uctuation, so 
you want to stabilize the patient’s 
tear fi lm and improve the neurogenic 
recovery. Ideally, I like patients on 
Restasis for six months, which in-
cludes time pre- and postop, barring 
any cost issues for the patient. Also, 
Barry Schechter, MD, presented 
a study at the 2010 meeting of the 
American Society of Cataract and 

Refractive surgery showing that, 
when patients used a drop of brom-
fenac q.d. during a six-week induc-
tion phase of Restasis, there was a 
greater improvement in Schirmer’s 
testing, tear breakup time, corneal 
staining and the ocular surface dis-
ease index. So there are options. Al-
ternatively, many surgeons may use 
steroids during the induction phase 
of Restasis, such as loteprednol or 
fluorometholone.” Postoperatively, 
Dr. Jackson uses hypotonic artifi cial 
tears in addition to the Restasis, to 
help cover the hyperosmolarity com-
ponent of dry eye.

Surgery Day

During the surgery itself, there are 
certain steps surgeons recommend 
taking to enhance outcomes.

Dr. Michelson has a technique he 
likes to use to minimize the risk of 
fl ap striae postop. “When I create a 
fl ap with the femtosecond laser, I’ll 
use a Sinskey hook to break open the 
edge of the fl ap, putting the hook in 
at an orientation tangential to the 
curvature of the edge,” he says. “I’ll 
break it open about one or two clock 
hours. I then take a small forceps 
designed to grab the edge of the 
fl ap and I’ll peel it back. I try not to 
fold the fl ap, just keep it fl at when 
exposing the stroma. Then, when 
I’m ready to put the flap back on, 
I’ll put a monolayer of BSS on the 
stroma and use the cannula to push 
the fl ap back into position, starting 
at the hinge and while using constant 
irrigation—I don’t want the epithe-
lium to dry out. Once the fl ap is in 
position, I’ll go under the fl ap with 
the cannula and irrigate the inter-
face, because I don’t want to leave 
any residue such as lint, oils from the 
tear glands, or other foreign mate-
rial. After I’ve done that for a couple 
of good squirts, I’ll take the cannula 
while I’m irrigating and stroke the 
fl ap from the hinge to the edge, sort 

of like using a rolling pin to smooth it 
out. I do this under profuse irrigation 
to make sure I’m not creating fric-
tion. Incidentally, we also pre-mark 
the cornea before flap creation to 
make sure that the marks align post-
op, which helps prevent fl ap striae.”

Dr. Manche says that femtosecond 
laser users can minimize intraocular 
bubbles post-fl ap creation in certain 
patients. “If you have someone with 
a lot of pannus, or a smaller eye so 
that the pocket created by the femto-
second is near the vasculature, that’s 
when you’ll see more bubbles in the 
anterior chamber,” he explains. “The 
strategy for this situation is to shrink 
the flap diameter to keep it away 
from the superior pannus as much 
as possible.”

Dr. Jackson, with an eye toward 
minimizing or avoiding dry-eye prob-
lems after LASIK, says newer genera-
tion femtosecond lasers have features 
that can help. “The newer genera-
tion femtosecond lasers have inverted 
bevel-in reverse side cuts,” he says. 
“Eric Donnenfeld, MD, showed that 
with these types of side cuts there 
was less of a reduction in corneal sen-
sitivity and improved severed nerve 
apposition. At day 90 to 180, corneal 
sensation, central corneal staining, 
Schirmer’s and tear breakup time 
were all statistically better with the 
inverted side cut compared to not 
having the inverted side cut.” (Don-
nenfeld E. IOVS 2010:51:ARVO E-
abstract 2855)

Finally, in addition to proper pre-
op preparation and intricate surgi-
cal maneuvers, Dr. Michelson says 
it would be for naught without a 
skilled team around him. “If I didn’t 
have the staff to support me and I 
didn’t trust the measurements they 
make, I couldn’t do what I do,” he 
says. “The whole offi ce experience 
is critical.”  

1. Toda I, Asano-Kato N, Hori-Komai Y, Tsubota K. Laser-assisted 
in situ keratomileusis for patients with dry eye. Arch Ophthalmol 
2002;120:8:1024-8.
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Allergan has launched Refresh 
Optive Advanced, a new over-

the-counter artificial tear option 
for patients suffering from dry-eye 
symptoms.

Refresh Optive Advanced is a lipid-
enhanced tear with the low blur and 
comfort of an aqueous tear, Allergan 
says. It features a comprehensive, 
triple-action formulation that works 
on all three layers of the tear fi lm to 
reduce tear evaporation, hydrate and 
lubricate for dry eye symptom relief.

With its comprehensive, triple-action 
formulation, Refresh Optive Advanced 
stabilizes the tear-fi lm layer. It contains 
a lipid that reinforces the lipid layer, 
hydrates and increases volume to the 
aqueous layer, and provides advanced 
lubrication and protection to the mu-

cin layer. Refresh 
Optive Advanced 
also penetrates the 
surface to provide 
osmo-protection 
to the corneal 
epithelial cells 
from excessive 
salt levels. Due 

to its opti-
m i z e d 
l i p i d 
content, 

Refresh Optive Advanced does not 
separate. Instead, it provides consis-
tent stability resulting in no shaking 
prior to use. In a multicenter, dou-

ble-masked, randomized clinical trial 
(n=288), patients using Refresh Optive 
Advanced demonstrated statistically 
signifi cant improvements in symptoms. 
Additionally, in a multicenter, well-
controlled trial (n=47), Refresh Optive 
Advanced was generally well-tolerated 
based on measures of comfort, sticki-
ness, blur and burning/stinging. Re-
fresh Optive Advanced is available in 
10 mL bottles at retail locations. For 
information, visit refreshbrand.com.

Two from Topcon

Topcon says its new SL-2G slit lamp 
lets clinicians stop fretting about 

changing the bulb in their slit lamp by 
virtue of an environmentally friendly, 
economical LED illumination source, 
a fi rst for the company. Topcon says 
the slit lamp, which uses Galileo con-
vergence oculars, comes with an ad-
justable slit mechanism with up to 14 
mm of aperture and a rotating magni-
fi cation drum with 10X,16X and 25X 
powers. It also allows slit rotation of 
up to 180 degrees, and red-free and 
cobalt-blue filters. The SL-2G can 
accept the attachment of a beam split-
ter, as well as models R-900 and 870 
applanation tonometers.

In addition to the new slit lamp, 
Topcon has also introduced a new 
auto kerato-refractometer, the KR-1. 
The company says the KR-1’s patent-
ed Prism measuring system ensures 
fast, accurate, repeatable refraction 

and keratometry measurements. The 
device is fully automated, with a color 
touch screen, 360-degree rotatable 
monitor and a design that’s flexible 
and saves precious offi ce space. For 
information on either product, visit 
topconmedical.com.

New Accutome Instruments

Accutome has introduced a new line 
of single-use surgical blades, can-

nulas and cystotomes. The dispos-
able steel knives are known as Accu-
Sharp, and the company says they 
were designed to be comparable to 
Accutome’s diamond knives in terms 
of cutting ability. The AccuSharp Dis-
posable Knives come in a variety of 
sizes and styles, including slit, straight, 
crescent and micro-vitreoretinal.

To complement the knives, Accu-
tome has also released AccuSurgical 
cannulas and cystotomes in different 
styles as well as customized designs. 
For information, visit accutome.com.

Allergan Adds Refresh 
Optive Advanced OTC
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A prospective study designed to 
quantify the effect of scattered 

UV-A radiation reaching the patient, 
surgeon and surrounding areas dur-
ing a collagen cross-linking procedure 
suggests that CXL appears to be a safe 
operation with respect to the UV-A 
radiation exposure surgeons receive.

Three patients with keratoconus 
underwent a CXL procedure with 
UV-A light and ribofl avin. Irradiance 
was measured using a spectrometer 
for various distances from the source, 
at various angles and for different du-
rations of radiation. The spectrometer 
was also used to measure the damp-
ening effect produced by gown, latex 
gloves and UV-protective glasses.

The maximum UV-A radiation (1.4 
x 10-9 mW/cm2) was measured at two 
centimeters from the limbus, when 
the probe was held at a 45-degree 
angle to the floor. UV-A radiation 
reaching the surgeon’s eye and abdo-
men was 3.403 x 10-11 and 2.36 x 10-

11 mW/cm2. Gown (99.58 percent), 
latex gloves (95.01 percent) and UV-
protective glasses (99.73 percent) 
were all effective at limiting UV-A 
radiation exposure.

Cornea 2012;31:167-171.
Shetty R, Rohit S, Mahendradas P, Shetty BK.

Cataract Surgery a Risk Factor 
For Developing OAG After PPV 

A group of researchers has deter-
mined, through a retrospective 

chart review and a matched case-
control analysis, that cataract extrac-
tion is a strong risk factor for the de-
velopment of late-onset open-angle 
glaucoma after uncomplicated pars 
plana vitrectomy.

Of 285 vitrectomized eyes that met 
the enrollment criteria of PPV with-
out preexisting glaucoma or reason 
for secondary development of glau-
coma, including at least six months 
of follow-up, 11.6 percent (n=33) 
developed glaucoma after vitrecto-
my. In the analysis, the only variable 
that had a statistically signifi cant as-
sociation with the development of 
OAG was cataract surgery, as com-
pared with phakic status at the last 
follow-up (odds ratio = 16.4 percent; 
p=0.007). 

The difference in incidence be-
tween phakic and nonphakic eyes 
was statistically signifi cant (p=0.001), 
and there was no difference in OAG 
development between eyes that had 
cataract surgery before or at the time 
of PPV and those that had it after PPV. 
The overall incidence of OAG devel-
opment after PPV was 11.6 percent 
(all eyes), 1.4 percent (phakic eyes) 
and 15 percent (nonphakic eyes).

The overall incidence of OAG de-
velopment after PPV is substantial, 
and preoperative counseling should 
include the risk for developing glau-
coma in addition to cataract develop-
ment and the connection between the 

two. Patients who have undergone 
PPV, especially those who had cata-
ract surgery in the same eye, should 
be carefully monitored for glaucoma.

Retina 2012;32:160-167.
Koreen L, Yoshida N, Escarlo P, Niziol L, et al.

Endophthalmitis Outbreak After 
Bevacizumab Injection 

An outbreak of Streptococcus mi-
tis/oralis was likely caused by con-

tamination during syringe preparation 
by the compounding pharmacy, ac-
cording to doctors from the Bascom 
Palmer Eye Institute in Miami.

In a retrospective review of medical 
charts, seven women (58 percent) and 
fi ve men (42 percent) were identifi ed 
with endophthalmitis presenting one 
to six days after receiving intravitreal 
bevacizumab injections in July 2011. 
While the injections occurred in four 
different Florida locations, the be-
vacizumab was prepared at a single 
compounding pharmacy. None of the 
infections originated at the Bascom 
Palmer Eye Institute, although nine 
patients presented to its tertiary-care 
ophthalmic emergency room for 
treatment, and an additional three 
cases were seen in consultation.

All patients were initially treated 
with a vitreous tap and injection of an-
tibiotics; eight patients subsequently 
required a vitrectomy. Preinjection 
visual acuities ranged from 20/25 to 
count fingers; after four months of 

Protective Devices 
Enhance CXL Safety
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follow-up, all but one patient had 
count fi ngers or worse visual acu-
ity, and three required evisceration 
or enucleation. 

Seven unused syringes of bevaci-
zumab prepared by the compound-
ing pharmacy at the same time as 
those prepared for the patients 
were positive for S. mitis/oralis, 
and microbiology cultures for 10 
patients were also positive for S. 
mitis/oralis. Local, state and federal 
health department offi cials contin-
ue to investigate the original source 
of contamination. 

Am J Ophthalmol 2012;153:204-
208.
Goldberg RA, Flynn HW Jr, Isom RF, Miller D, Gonzalez S. 

Treatment of Giant Fornix 
Syndrome Increases Patient QoL

Giant fornix syndrome can lead 
to chronic relapses of purulent 

conjunctivitis and toxic keratitis. A 
retrospective chart review of fi ve el-
derly female patients, (median age 
75 years, mean 80, range 70 to 95) 
with a median duration of eye symp-
toms before presentation of two 
years (mean 2.4, r: one to four), at 
the Wills Eye Institute suggests that 
removing infected debris from the 
affl icted fornix and reconstructing 
the upper eyelid may prevent these 
recurrent infections.

Conjunctival culture grew meth-
icillin-resistant Staphylococcus 
aureus (MRSA), Pseudomonas ae-
ruginosa and S. aureus in singular 
cases. Before referral, the chronic 
conjunctivitis was treated with topi-
cal antibiotics in all cases, and with 
additional dacryocystorhinostomy 
in one patient. The median duration 
of follow-up was four months (mean 
21.6, r: 1 to 84).

Case 1 was treated with topical 
moxifl oxacin, Case 2 was treated with 
topical vancomycin and repair of the 
upper eyelid, Case 3 was treated with 
topical besifl oxacin, and Case 4 was 
treated with dacryocystorhinostomy 

and topical vancomycin. Case 5 was 
treated with reconstruction of the 
upper eyelid.

Age-related dehiscence of the 
levator palpebrae aponeurosis ap-
pears to create deep fornices that 
harbor pathogenic bacteria, leading 
to infection. Adequate treatment of 
giant fornix syndrome should pre-
vent chronic ocular surface abnor-
malities and improve quality of life 
in elderly patients.

Ophthal Plast Reconstr Surg 2012; 
28:4-6.
Turaka K, Penne R, Rapuano C, Ayres B, et al. 

Bevacizumab Adjunctive to 
Trabeculectomy Controls IOP

Researchers from Tehran Univer-
sity report that while adjunctive 

subconjunctival bevacizumab with 
trabeculectomy is effective in con-
trolling intraocular pressure, its effect 
is less prominent than mitomycin C.

Thirty-six eyes from 34 patients 
were enrolled in a prospective, ran-
domized, comparative study. Eigh-
teen eyes underwent trabeculectomy 
with subconjunctival bevacizumab 
injection (2.5 mb/0.1 mL) and 18 
eyes underwent trabeculectomy with 
MMC (0.02% for three minutes). 
The mean follow-up times for the 
bevacizumab and MMC groups 
were 7.4 ±24 months and 7.8 ±2.2 
months (p=0.62).

There was a statistically signifi cant 
difference in the IOP between the 
two groups at the last visit (p<0.001). 
The mean preoperative IOP in the 
bevacizumab group improved from 
21.9 ±7.9 mmHg with 2.7 ±0.8 an-
tiglaucoma medications to 13.6 ±3.2 
mmHg with 0.2 ±0.5 antiglaucoma 
medications at the last visit (p<0.001 
and p<0.001). The mean preoper-
ative IOP in the MMC group im-
proved from 23.3 ±4.9 mmHg with 
2.6 ±0.7 antiglaucoma medications 
to 9.6 ±2.7 mmHg with no antiglau-
coma medications at the final visit 
(p<0.001). The cumulative prob-

abilities of total success at the last 
follow-up, according to Kaplan-Mei-
er analysis, were 100 percent in the 
bevacizumab group and 94.4 percent 
in the MMC group (p=0.32). A larg-
er cohort of patients and a longer 
follow-up period are warranted to 
determine the possible long-term 
complications of subconjunctival 
bevacizumab and its effect on the 
outcome of trabeculectomy.

Am J Ophthalmol 2012;153:352-
357.
Nilforushan N, Yadgari M, Kish SK, Nassiri N 

BAK-free Travoprost Comparable 
With BAK-preserved Eye Drops

Benza lkon ium ch lo r ide- f ree 
travoprost may have beneficial 

effects on the ocular surface while 
showing IOP-lowering efficacy 
comparable with BAK-preserved 
eye drops. 

One hundred and fourteen patients 
with open-angle glaucoma or ocular 
hypertension who had been treated 
with latanoprost monotherapy for at 
least three months participated in a 
prospective, open-label, multicenter 
study. The main outcome measures 
were hyperemia, superfi cial punctate 
keratopathy and IOP; all were con-
secutively assessed at baseline, one, 
three and 12 months.  

After 12 months of treatment there 
were fewer total ocular surface com-
plications. Though transition to BAK-
free travoprost showed no signifi cant 
effect on hyperemia at one month, 
there were significant decreases at 
three and 12 months compared with 
baseline (p<0.05). The prevalence 
of SPK at all points was signifi cant-
ly reduced compared with baseline 
(p<0.05). The IOP at baseline and at 
12 months after transition was 14.9 
±3.4 and 14.3 ±3.3 mmHg, indicat-
ing a signifi cant reduction after the 
change in regimen compared with 
the baseline (p<0.05).

J Glaucoma 2012;21:60-64.
Aihara M, Otani S, Kozaki J, Unoki K, et al.
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Ambulatory Surgery Center with a
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cataracts performed annually. This is
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Resident Case Series

Medulloepithelioma is a rare cili-
ary body neoplasm usually present-
ing before the age of 10 years. It is an 
embryonal tumor derived from the 
inner layer of the optic cup. It is typi-
cally characterized as nonteratoid or 
teratoid. Nonteratoid tumors involve 
medullary epithelial cells only, while 
teratoid tumors contain skeletal mus-
cle, brain elements or cartilage. Me-
dulloepithelioma can show benign 
or malignant features. These tumors 
rarely metastasize but can spread 
locally and have a high recurrence 
rate within the eye if local resection 
is performed.

The tumor typically presents as 
a nonpigmented mass in the ciliary 
body, usually gray or pink in color. 
There are often small, clear cysts 
within the tumor that can be imaged 
with anterior segment optical coher-
ence tomography or ultrasound bio-
microscopy. This feature is strongly 
suggestive of the diagnosis. Another 
frequent feature is ectopia lentis and 
a lens notch. Cataract can be pres-
ent. Occasionally, there is a retrolen-

tal opacifi cation, which is thought to 
represent a sheet of proliferating tu-
mor cells on the face of the anterior 
vitreous. Areas of calcifi cation may 
be observed on ultrasonography. 

A review of prevalence and mecha-
nisms of secondary intraocular pres-

sure elevation in eyes with intraocu-
lar tumors revealed high pressure 
in 17 percent of eyes with retino-
blastoma and nearly all eyes with 
medulloepithelioma. Secondary 
glaucoma is a consistent feature of 
medulloepithelioma, most related 
to iris neovascularization.

In one series of seven patients 
from the Wills Eye Ocular Oncology 
Service with medulloepithelioma, 
fi ve had neovascular glaucoma and 
two had tube shunts placed prior to 
detection of the intraocular mass. 
Medulloepithelioma should be high-
ly suspected in any child with unex-
plained iris neovascularization.

Histopathologic evaluation reveals 
poorly differentiated round cells with 
scant cytoplasm. These cells form 
ribbon-like structures demonstrat-
ing polarity and produce a mucinous 
substance forming cysts. Malignant 
characteristics include poorly dif-
ferentiated cells resembling retino-
blastoma cells, areas that resemble 
sarcoma, presence of mitotic activity 
and local invasion.

Discussion

The leading differential diagnoses 
included retinoblastoma, medullo-
epithelioma and juvenile xantho-
granuloma. 

The cytopathology report re-
vealed small round cells with uni-
form nuclei and scanty cytoplasm, 
consistent with medulloepithelio-
ma. There were no teratomatous or 
sarcomatous elements. There were 
also no mitotic fi gures. The speci-
men did not display any malignant 
features. 

Three treatment options were 
considered. The first was iridocy-
clectomy; however, the lesion was 
too extensive and not amenable to 
excision. The next was enucleation. 
This was discussed in detail with the 
parents as an option. The parents 
were made aware of the high recur-
rence rate of medulloepithelioma 
following local resection, often re-
sulting in enucleation. The last op-
tion was plaque radiotherapy, which 
was ultimately chosen. 

An iodine-125 boomerang plaque 
was surgically placed, encompassing 
fi ve clock hours of the ciliary body 
regions, completely covering the 
entire extent of the tumor. An apex 
dose of 60 Gy was delivered over 
four days. 

On follow up, the tumor thickness 
reduced slowly from 3.1 mm origi-
nally to 2.6 mm at two months and 
2.4 mm at four months. There were 
no complications on short follow-
up, but cataract is anticipated.

Diagnosis, Workup and Treatment

Before reading on, please see p. 90 for presenting complaint, history and examination.

Resident Case Series
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Any child with 
unexplained 

neovascularization 
of the iris should be 

suspected of having an 
intraocular tumor, such 
as medulloepithelioma, 
until proven otherwise.
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Treatment options primarily in-
clude local resection, plaque radio-
therapy and enucleation. For tumors 
with a cyclitic membrane, free-fl oat-
ing cysts and a friable appearance, 
enucleation is recommended. For 
small tumors without the aforemen-
tioned characteristics, local resection 
can be attempted, with the under-
standing of the possibility of future 
recurrence. Plaque therapy is anoth-
er conservative option, as performed 
in this case. 

The recurrence rate following re-
section can be problematic. One 
explanation is that the sheet of pro-
liferating tumor cells on the hyaloid 
face could be left behind during lo-
cal resection. In a case series from 
the Wills Eye Ocular Oncology Ser-
vice of 10 patients with medulloepi-
thelioma, four were managed with 
primary enucleation and six with 
local resection. In the long term, 
fi ve of six eventually came to enu-
cleation for recurrence. The one 
patient that avoided enucleation did 
have a small recurrence that was 
controlled with cryotherapy.

In conclusion, any child with un-
explained neovascularization of the 
iris should be suspected of hav-
ing an intraocular tumor, such as 
medulloepithelioma, until proven 
otherwise. These patients should 
be thoroughly examined to rule out 
medulloepithelioma.  

The author would like to thank 
Carol L. Shields, MD, Wills Eye In-
stitute Ocular Oncology Service, for 
her assistance with this case.

1. Broughton WL, Zimmerman LE. A clinicopathologic study of 
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2. Shields CL, Shields JA, Shields MB, Augsburger JJ. 
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elevation in eyes with intraocular tumors. Ophthalmology 
1987;94:839-846.
3. Shields JA, Eagle RC Jr, Shields CL, Potter PD. Congenital 
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4. Singh A, Singh AD, Shields CL, Shields JA. Iris neovascular-
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MARCH
30 - APRIL 1
WASHINGTON, D.C.
The Cogan Ophthalmic History Society is celebrating its 
25th anniversary at the National Library of Medicine, 
Bethesda, Md./Washington, D.C. Formerly known as the 
American Ophthalmic History Society, it was renamed 
after the late David G. Cogan, MD, Professor and Chairman 
of Ophthalmology, Harvard Medical School, Boston. For 
more information email George M. Bohigian, MD, at 
bohigian@att.net or visit cogansociety.org/meetings.html.

APRIL
5 - 8
TOKYO
Nichigan is the annual meeting of the Japanese 
Ophthalmological Society. This year’s theme is 
“Moving Beyond National Boundaries,” with a focus 
on ophthalmology in a global information society. 
Simultaneous translation to English and Japanese will be 
available for sessions in the Main Hall, and presenters 
are encouraged to give slide presentations and lectures 
in English. Subspecialty Sunday, Skills Transfer and 
ARVO-JOS Joint Symposia will also be held. For more 
information, email jos116@mediproduce.jp or visit 
http://www.mediproduce.jp/116jos/eng/index.html.

20 - 24
CHICAGO
The American Society of Cataract and Refractive Surgery 
(ASCRS) and the American Society of Ophthalmic 
Administrators’ (ASOA) annual Symposium and Congress 
will take place in Chicago at the McCormick Place West 
Convention Center. The meeting will be preceded by 
Subspecialty Days. CME hours will be available. For more 
information, visit ascrs.org/chicago.

MAY
6 - 10
FORT LAUDERDALE, FLA.
The 2012 Association for Research in Vision and 
Ophthalmology’s (ARVO) Annual Meeting, May 6th through 
10th in Fort Lauderdale, is the world’s largest gathering 
of international eye and vision researchers. The meeting 
will promote collaboration between basic and clinical 
scientists under the theme “Translational Research: 
Seeing the Possibilities,” while exploring how basic 
research translates to effective prevention, diagnosis and 
treatment. For more information, phone 240-221-2900, 
email arvo@arvo.org, or visit arvo.org/am.

15 - 17 
LIVERPOOL, U.K. 
The Royal College of Ophthalmologists Annual Congress, 
the United Kingdom’s largest ophthalmic conference 
and exhibition, will be held at the Arena and Convention 
Center, Liverpool. Continuing Professional Development 
points available. For information, email Heidi Booth-
Adams at events@rcophth.ac.uk or visit rcophth.ac.uk.

17 - 20 
TUCSON, ARIZ.
The American Society of Ophthalmic Plastic and 
Reconstructive Surgery (ASOPRS) will host their spring 
symposium at the Ritz-Carlton, Dove Mountain, in Tucson. 
Sessions will include master techniques in orbital surgery; 
practice management; meeting the EMR, e-prescribe and 
PQRS provisions of healthcare reform; and innovations in 
oculofacial technology. CME hours will be available. Please 
Note: You must be a member of ASOPRS, ESOPRS or 
ACPO or an ASOPRS fellow-in-training to attend. For more 
information, or to register, visit asoprs.org.

JUNE
9
BALTIMORE
“Age-Related Macular Degeneration in 2012” will provide 
a current review of the medical evidence for the treat-
ments available for advanced AMD, and will analyze the 
benefi ts and potential limitations of different treatment 
regimens. CME credit is available. For more information, 
call 410-502-9634, email cmenet@jhmi.edu or visit 
http://www.HopkinsCME.edu.

26 - 29
TORONTO
The 12th International Orthoptic Congress is being held 
in conjunction with the annual meeting of the Canadian 
Ophthalmological Society. Delegates will be free to 
attend pediatric ophthalmology scientifi c sessions at 
the COS meeting in addition to IOA programs. For more 
information, contact Congress Chair Karen McMain, 
Karen.McMain@iwk.nshealth.ca, or visit http://www.
torontoioacongress.org.
 
SEPTEMBER

12 - 15 
ST. LOUIS
Envision Conference 2012, the largest multi-disciplinary 
low-vision rehabilitation and research conference in 
the United States, takes place at the Hilton St. Louis 
at the Ballpark. This one-of-a-kind conference will 
feature clinical education, workshops and research 
presentations by top experts in low-vision rehabilitation. 
CME credits will be available. For more information, or to 
register, visit envisionconference.org.

OCTOBER
10 - 13 
NICE, FRANCE
The European Association for Vision and Eye Research 
(EVER) is the leading ophthalmological research 
association in Europe, covering all areas of ophthalmology 
and the visual sciences. Central events include special 
interest symposia within the various sections and many 
keynote lectures. CME hours will be available. For more 
information, visit ever.be.

NOVEMBER
8 - 9 
CHICAGO
The American Society of Ophthalmic Plastic and 
Reconstructive Surgery (ASOPRS) will host their 43rd 
Annual Fall Science Symposium at the Swissôtel in 
Chicago. For more information, visit asoprs.org.

10 - 13
CHICAGO
The American Academy of Ophthalmology’s (AAO) Annual 
Meeting will take place in Chicago, at McCormick Place 
West Convention Center. The annual meeting will be 
preceded by Subspecialty Days on the 9th and 10th. CME 
hours will be available. For information, visit aao.org.
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Wills EyeWills Eye Resident Case Series

Edited by Kristina Pao, MD
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What is your differential diagnosis? What further workup would you pursue? Please turn to p. 88

Presentation

A 9-month-old female infant presented to the Wills Eye Pediatric Service with a history of a darker right iris for several 
months and tear-drop shaped pupil for the past 10 days. Photographs provided by the parents verifi ed normal-appearing 
pupils two months prior to presentation. There was no known trauma; however, the child had recently started cruising. 

Medical History

The patient was born after a full-term gestation via spontaneous, uncomplicated vaginal delivery. She had no medi-
cal problems and no prior ocular history. She had been meeting all developmental milestones. There was no relevant 
family history. 

Examination

The visual acuity was central, steady and not maintained in the right eye; and the left eye was central, steady and main-
tained. The eyes were well-aligned, and ocular motility was full. Intraocular pressure of both eyes was normal by fi nger 
tension testing. Anterior segment examination revealed corectopia of the right pupil, peaking at 12 o’clock. There was no 
relative afferent pupillary defect. Anterior segment examination of the left eye was unremarkable. 

Handheld slit lamp examination confi rmed corectopia with ectropion uveae at 12 o’clock. There was fl orid neovascu-
larization of the right iris (See Figure 1). There was no ectopia lentis, and there was a grayish opacity posterior to the iris 
superiorly. During this fi rst offi ce visit, it could not be determined whether this opacity represented a cataract or mass. 
Dilated fundus exam of both eyes was within normal limits. Cycloplegic refraction revealed symmetric mild hyperopia.

Because handheld slit lamp examination was limited on this 9-month-old child, an examination under anesthesia was 
performed. This confi rmed the presence of a ciliary body mass in the right eye (See Figure 2). The mass extended from 9 
o’clock to 3 o’clock and was 3.1 mm thick. IOPs were 18 mmHg OU. An anterior segment intravenous fl uorescein angio-
gram confi rmed 360-degree neovascularization of the iris, and the mass was hyperfl uorescent. Ultrasound biomicroscopy 
revealed multiple cysts within the mass. Fine needle aspirate biopsy was performed. While under anesthesia, 0.05 ml of 
bevacizumab was injected into the anterior chamber to prevent neovascular glaucoma.

Kristin DiDomenico, MD

Sudden changes in an infant’s iris and pupil lead the child’s 
parents to seek an evaluation at the Wills Pediatric Service.

Figure 1. Color photo of the right eye. Note the corectopia, 
peaking at 12 o’clock with fl orid iris neovascularization.

Figure 2. Color photo of the right eye (left). Note the ciliary body mass 
measuring 3.1 mm in thickness. Anterior chamber IV fl uorescein
angiogram of the right eye (right). Note the hyperfl uorescence peaking 
at 12 o’clock with fl orid iris neovascularization of the ciliary body mass.
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