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STATEMENT OF NEED

Cystoid macular edema (CME) is a condition character-
ized by swelling of the retina due to leakage from the
small blood vessels within the fovea, the central part of
the retina responsible for your detailed vision. It is a gen-
eral condition caused by a very wide range of retinal dis-
eases which may include:

- diabetic retinopathy

- wet age-related macular degeneration or other causes of

bleeding under the retina

- retinal vein occlusions

- epiretinal membranes (or macular pucker)

- uveitis

- other causes of inflammation within the eye such as
recent eye surgery (such as cataract surgery)

Because many factors can lead to CME, effective treat-
ment will vary. Retinal inflammation is usually treated with
antiinflammatory medications. These are usually given as
eye drops, though occasionally they must be administered
as an injection or by mouth. Topical NSAIDs have been
shown to be effective in reducing postoperative cells and
flares in many cataract patients. A small but significant
portion of patients, however, will not have complete con-
trol of postoperative inflammation with a topical nons-
teroidal alone. Therefore, using a combination of topical
corticosteroids and topical NSAIDs is often most effective
in enduring excellent control of inflammatory responses.

Many studies have suggested that topical NSAIDs are
effective at preventing CME. In some studies, topical
NSAIDs appear to be more efficacious than corticos-
teroids at preventing macular edema. In light of increasing
evidence for adequate, and sometimes improved, efficacy
of NSAID monotherapy compared with corticosteroids, a
postoperative regimen consisting solely of an NSAID may
replace combination therapy as the primary regimen for
CME prophylaxis.
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TARGET AUDIENCE
This activity is designed for ophthalmologists who treat
CME.

LEARNING OBJECTIVES

Upon successfully completing this learning program,
participants should be able to:

- identify the currently available pharmaceutical agents
used to treat CME

- discuss the mechanism of action of NSAIDs

- discuss the tolerability of steroids and NSAIDs



- discuss the data that support the treatment described
in the cases presented.
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Participants should read the continuing medical educa-
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material, please complete the self-assessment test, which
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A Multi-Disciplinary Approach to the
Management of Cystoid Macular Edema

Jeffrey S. Heier, MD: Cystoid macular edema (CME)
was first described in 1953 by Irvine' and has been
recognized for over 50 years as the most common
cause of poor visual outcome following cataract sur-
gery. At that time, intracapsular surgery was the treat-
ment of choice and frequently resulted in CME.
Advances in surgical technique, instrumentation, and
pharmacotherapy have led to dramatic improve-
ments in visual outcomes; however, pseudophakic
CME remains the most common cause of disappoint-
ing visual outcomes after cataract surgery.

EVOLVING DEFINTION OF CME

Heier: Cystoid macular edema has traditionally
been defined as a characteristic leakage in the macu-
la, often described angiographically as a petaloid
leakage, and has been associated with visual acuity of
20/40 or worse. Dr. Wallace, does this represent the
current definition of CME from the standpoint of
anterior segment specialists?

R. Bruce Wallace, MD: As anterior segment sur-
geons become more involved with imaging studies,
we may change our minds about how we define sub-
clinical CME. Although a reliable diagnosis for CME
has been elusive, pre- and postoperative optical
coherence tomography (OCT) imaging could change
how we approach prevention.

Although treatment is important, the key to suc-
cess with CME lies in prevention. Once the horse is
out of the stall, so to speak, there will be long-lasting
effects to the macula that can affect visual function,
even when patients resolve to 20/20.

Richard Spaide, MD: After CME was further eluci-
dated by Gass in 1969, there was increased scrutiny
regarding the incidence of CME following intracapsu-
lar cataract surgery. Gass? and colleagues determined
that the rates of angiographically evident CME
peaked at approximately 6 weeks postoperatively.
Only a few of these cases, however, were documented
as resulting in decreased vision. These findings led to
a distinction between angiographic and clinically sig-
nificant CME. There are a number of different terms
for CME that causes decreased vision.
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We have patients today who are accustomed to the
idea that cataract surgery instantly restores vision;
their next-door neighbor was 20/20 at day 1 and
never had a problem. So perhaps patients we previ-
ously thought had angiographic CME with no visual
effects really did have some form of clinically signifi-
cant disease. Back in the day of intracapsular surgery,
patients were not refracted for quite some time post-
operatively. Thus, the actual effects of angiographic
CME may not have been characterized.

Eric D. Donnenfeld, MD: In the past, we looked at
CME as a problem causing a decrease in Snellen visual
acuity, which was uncommon but devastating when
it occurred. Today, the definition of visual acuity after
cataract surgery has shifted more from quantity to
quality of vision. When a patient develops even subtle
macular thickening that by traditional definition is
not considered CME, quality of vision is decreased.
Increasingly and appropriately, patients are demand-
ing better outcomes after cataract surgery—and are
willing to pay extra for it in the form of premium
IOLs that promise better quality of vision and higher
contrast sensitivity. We now know that even the sub-
tlest thickening of the retina will decrease quality of
vision and affect contrast sensitivity, and that this loss
may be permanent after CME has been successfully
treated. Thus, CME prevention is paramount for the
successful cataract surgeon.

Spaide: One thing that we have observed with the
new spectral-domain (SD) OCT imaging is that
edema may locate in different areas in the macula—
not only in terms of lateral topography but also in
terms of its thickness. Some patients have inner reti-
nal edema that has little effect on the photoreceptor
layer and resulting visual acuity. Other patients have
edema in the outer layers of the retina and on OCT
we lose the ability to see the boundary between the
inner and outer segments of the photoreceptors—
these patients have changes in their visual acuity from
relatively small amounts of edema.

In a study that my colleagues and | performed
many years ago, we found that there is not much cor-
relation between visual acuity and what we see on



fluorescein angiography (FA).2 | would think, however,
that there is some way to look at the OCT to have an
idea of how the edema would affect a patient’s vision.

DISEASE INCIDENCE AND MECHANISMS
Heier: Dr. Raizman, what is the estimated incidence of
CME with current cataract techniques?

Michael Raizman, MD: Depending on how CME is
defined, as many as 12% of patients who have no preex-
isting risk factors develop some visual changes in associ-
ation with swelling of the macula after routine cataract
surgery.® Obviously, the incidence will be higher for
patients who have risk factors for CME.

Donnenfeld: Twelve percent sounds like a moderate
number, but there are approximately 3 million cataract
surgeries performed in the United States per year, 12%
of which would be more than 300,000 cases of post-
cataract CME.

When the US Food and Drug Administration evalu-
ates a new IOL for approval, one of the factors they
consider is whether the lens is associated with what
they deem an acceptable rate of clinical CME (20/40 or
worse visual acuity post surgery), which is set at less
than 5%. With this in mind, one could determine that a
12% rate of CME after cataract surgery is a public health
issue.

Heier: Recently, Henderson et al® published a study
that reviewed 1,659 cataract cases performed by resi-
dents over a 5-year period. The CME rate in that study
was 2.4% using currently available nonsteroidal anti-
inflammatory drugs (NSAIDs). There are many surgeons,
however, who don’t acknowledge a 2% rate of CME
with uncomplicated cataract surgery. Dr. Wallace, what
are your thoughts on this discrepancy?

Wallace: This is part of the whole issue of how our
definition of CME is evolving. Now that we have better
tools to measure macular function and anatomy and
we have patients with higher expectations after cataract
surgery, we are likely to see more cases of CME that pre-
viously went undetected.

Raizman: A diagnosis of CME can be missed if it
appears at times other than routine postcataract fol-
low-up. Macular edema can develop 4 to 6 weeks after
cataract surgery or even longer, and many cataract sur-
geons are not seeing their patients at that point. With

newer imaging studies, | am realizing that macular
edema at 1 week is fairly common. | used to think that
it took longer to develop.

Spaide: Retina specialists typically will not see these
patients until CME has persisted for some time and
there is a significant effect on their visual acuity, so |
have a question regarding this mild form of CME. When
the lens is extracted, a shift in the volume must occur as
the vitreous moves forward; is subtle vitreous traction
playing a role in the incidence of CME?

Donnenfeld: Vitreous loss is much more an issue in
CME than traction. In conventional cataract surgery
with a posterior chamber lens, the vitreous will come
forward a little bit, but | do not think that we see a lot
of traction in these patients. In my opinion, it is the
release of prostaglandins from the surgery itself that
causes CME.

“A diagnosis of CME can be
missed if it appears at times
other than routine
postcataract follow-up.’

— Michael B. Raizman, MD

Dr. Heier: Dr. Ho, should we be looking at different
potential mechanisms for CME after cataract surgery,
and should these affect our approach to prophylaxis?

Allen C. Ho, MD: Yes. We should be looking at differ-
ent mechanisms for CME, and | do think these will
affect our approach. CME is a very nonspecific anatom-
ic finding that responds to a variety of stimuli, including
prostaglandin/thromboxane release from tissues and
cell membrane damage, both of which can be driven by
cytokines released after intraocular surgery or in retinal
vascular disease. Other mechanisms of CME relate to
mechanical issues such as forward movement of vitre-
ous after cataract surgery and subsequent macular trac-
tion or epiretinal mechanical distortion as observed in
macular pucker.

Heier: Two of the possible pathways for CME seem to
be the mediator pathway, to which you refer, and the
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initially described Irvine-Gass pathway where there is
some adhesion between the vitreous and anterior seg-
ment structures. Do you think the approach should be
different for these two pathways?

Ho: In a disease for which there are a number of
potential routes to stimulate clinically significant CME,
it would be reasonable to attempt prophylaxis or treat-
ment along each pathway. For example, one might use
corticosteroids to achieve a higher level of inhibition of
prostaglandin, thromboxane, and leukotriene synthesis;
or one might use an NSAID to specifically inhibit the
cyclooxygenase enzymes.

Steroid prophylaxis may be ineffective for patients
with mechanical issues such as epiretinal membrane or
vitreofoveal traction, so alternative pharmacologic pro-
phylaxis is worth investigating.

DIAGNOSIS

Heier: Dr. Spaide, when a patient has been referred to
you from an anterior segment surgeon and the vision is
less than expected after uncomplicated cataract sur-
gery, what kind of diagnostics do you perform?

Spaide: Usually | will start by just talking with a
patient and they will normally note a dark or blurry
spot in the central field of vision. On initial inspection,
the eye may look fine in terms of the anterior segment.
When you look with either a contact lens or indirect
ophthalmoscopy or biomicroscopy, however, often
there is thickening of the macula and loss of the normal
foveal contour. Cystoid spaces may be visible, particular-
ly if you use retroillumination coming off the retinal
pigment epithelial (RPE) layer.

We then perform FA, because a significant percent-
age of patients with CME following surgery actually
have occult choroidal neovascularization (CNV), and
this must be ruled out. In CME, capillary telangiectasis
and dilation is commonly seen on FA. These capillaries
start to leak early, and the dye leaves the blood vessels
and accumulates in the cystoid spaces. These cystoid
spaces are often arranged in a petaloid arrangement
around the central fovea and may contain large central
foveal cysts.

We often supplement FA with OCT, because the latter
can document the presence of a cystoid space. Although
it was unexpected, we found that patients who have
more severe CME often have macular detachment that is
visible on OCT. In advanced SD-OCT imaging, abnormali-
ties in the photoreceptor layer will be visible even in mild
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cases of CME, as evidenced by the loss our ability to see
the normally found boundary between the inner and
outer segments of photoreceptors.

Ho: We typically document the initial presentation
with FA. Although many retina specialists are moving
away from FA in favor of OCT, I still think it is important
to have FA to distinguish between the subtle exudative
age-related macular degeneration (AMD) and true
pseudophakic CME. One of the hallmarks of CME in a
patient with an otherwise normal retina would be hyper-
fluorescence of the optic disc, which is not seen with
exudative AMD. For patients who have diabetes and have
had cataract surgery, FA can be helpful to distinguish dia-
betic retinal vascular leakage vs pseudophakic CME.

“One of the hallmarks of CME
in a patient with an otherwise
normal retina would be hyper-
fluorescence of the optic disc,
which is not seen with exudative AMD”

— Allen C. Ho, MD

Wallace: Will SD-OCT imaging allow you to distin-
guish exudative AMD from subclinical CME?

Ho: Yes, but in some patients with simple
pseudophakic CME there may be detachment of the
macula with submacular fluid, which we would often
expect with exudative AMD but not with pseudophakic
CME. In such a case, FA would be helpful to distinguish
between the two.

Heier: There is a real push to avoid angiography
because it is invasive. In my clinic, we obtain
angiograms for all initial diagnoses of CME. There are a
couple of cases that, on initial presentation, | thought
were classic CME, but turned out to be subtle occult
CNVs or old BRVOs. The actual diagnosis only became
apparent after FA.

Donnenfeld: When a patient walks into your office
after cataract surgery with BCVA somewhere around
20/40, a clinical exam will usually detect CME. For the



more subtle cases, however, such as when a patient sees
the 20/20 line haltingly, | will order an OCT evaluation.
OCT does not have to be referred out to a retina spe-
cialist, especially if the anterior segment surgeon has a
preoperative OCT with which to compare.

When | perform LASIK and a patient is not 20/20 1
or 2 days after the surgery, | want to know why.
Cataract surgeons need to develop that same proac-
tive mentality.

Heier: Dr. Raizman, when will you either perform
more diagnostics for a patient or refer to a retina
specialist?

Raizman: If a patient has excellent visual potential,
and | cannot explain postoperative visual acuity of less
than 20/20 at 4 weeks, | will do an OCT. For more
severe visual loss that cannot be explained, | will do an
OCT at 1 week.

Spaide: Suppose you perform a cataract operation on
a 90-year-old patient. Postoperatively, her visual acuity is
20/40, she has some pigmentary change to the macula,
and she is happy with her results. What would you do
with this patient?

Donnenfeld: When pigmentary changes in the macu-
la can explain the loss of vision, | have decreased expec-
tations. What | would want to know is the preoperative
visual acuity and whether the cataract surgery has
improved vision. If, for example, | see a patient who is
preoperatively 20/40, has some maculopathy, and post-
operatively remains at 20/40, | will want to investigate
further. Alternatively, if | see a patient who was 20/200
preoperatively and improves to 20/40 with the surgery, |
will accept that the pigmentary changes in the macula
are the cause of the loss of visual acuity, and therefore
be less aggressive in my approach.

Ho: The disconnect for retina specialists is that we
often cannot predict how subtle macular changes, pig-
mentary alterations for example, will affect vision. For
instance, what is the visual acuity potential for a patient
with typical age-related pigmentary changes and
uncomplicated cataract surgery? There are a variety of
factors anterior segment surgeons use to determine
whether to pull the trigger on more imaging, but for
the retina specialist it can be difficult to determine
which patients should be seeing 20/20 vs 20/40 based
on the appearance of the macula.

Donnenfeld: The reason is that every one of your
patients is coming in with macular changes. For us,
cataract surgery with preoperative maculopathy is a
rare event. To answer your question, | determine the
need for more imaging based on the following;

Did the cataract extraction create the improvement
of visual acuity we expected? If the answer is yes, we are
happy. If it is no, then we move on to studies.

Heier: As Dr. Ho said, retina specialists are seeing
patients with AMD all the time. We may see a patient
with extensive retinal pigment epithelial changes whose
visual acuity we would guess to be 20/60 or 20/80
when, in fact, it is 20/20. Another patient with only sub-
tle RPE changes might also surprise us because he is at
20/60.

Wallace: Are retina specialists doing away with the
Amsler grid now that we have objective measuring
devices for the posterior segment?

Heier: Amsler grids are notoriously unreliable—this
becomes more apparent the more frequently we use
them. Although the test might be helpful in some
patients for monitoring their overall vision for changes,
the brain is incredibly adaptive at being able to ignore
mild, even moderate Amsler-grid changes. | do not use
this test frequently in my practice, and rarely in patients
with diseases other than AMD

Spaide: | still use the Amsler grid for all of my
patients; however, it can be hard to interpret abnormal-
ities such as drusen or epiretinal membranes.

Ho: There is still some utility to the Amsler grid for
patients with AMD, but we typically do not use it for
diagnosing CME. Compliance, interpretation, false posi-
tive and false negative responses are limitations of the
Amsler grid, but it may be helpful to detect early
changes in the character of central vision. I still use it for
dry AMD patients and those with macular epiretinal
membranes.

PROPHYLAXIS FOR CME
Heier: Dr. Donnenfeld, how do you approach prophy-
laxis for CME?

Donnenfeld: My colleagues and | performed a study

that evaluated various lead times for administering
NSAIDs preoperatively to effectively reduce the risk for
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CME.® We compared pretreatment with ketorolac
tromethamine (Acular, Allergan) for 3 days, 1 day, or 1
hour before surgery vs a control of no NSAIDs preoper-
atively, and we analyzed a variety of responses including
OCT, macular thickening, quality of vision, surgical
response, and pupil size. We found that there was a sig-
nificant difference between using an NSAID for 3 days
vs either using one for 1 hour preoperatively, which
seemed to have no protective effect, or not using one at
all. There was a significant improvement between dos-
ing for 1 day and 1 hour, and between 1 day and 3 days
preoperatively. Based on the results, it appears that pre-
treating with ketorolac for 3 days, possibly 2, is optimal
for CME prophylaxis.

There really is no information available on how long
after surgery an NSAID should be used. Based on my
clinical experience, | have extended NSAID treatment
out to 6 weeks postoperatively, but this is clearly an
area that requires more research.

The study that, in my opinion, is the current gold
standard in NSAID prophylaxis for CME is by Wittpenn
et al.” This study showed the incidence of CME could be
significantly reduced by pretreating for 3 days with an
NSAID. Additionally, an association was shown between
macular thickening and quality of vision based on con-
trast sensitivity following surgery.

The item currently up for discussion within this topic
is whether the improvement in visual acuity that occurs
with NSAIDs is a short- or long-term phenomenon, and
whether it is just Snellen visual acuity or if it is also qual-
ity of vision and contrast sensitivity.

Spaide: What is the main objection posed against
using NSAIDs for prophylaxis? Is there a potential detri-
ment to the cornea?

Donnenfeld: The objection centers around cost and
inconvenience to the patient. Most of the safety issues
have been resolved with the currently available topical
NSAIDs.

Wallace: Inconvenience is not as much a factor as it
has been in the past, because more surgeons are using
steroids for 1 month or so postoperatively, which makes
the burden of steroids vs NSAIDs similar if not the same.

Spaide: Is there is a difference between the various
different NSAIDs that are currently available?

Donnenfeld: Although | have extensive experience
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with all of the currently available NSAIDs, | have used
ketorolac tromethamine for more than 10 years, and
there is more peer review literature with ketorolac
tromethamine than with all of the other NSAIDs com-
bined. The outcomes of the Wittpenn study’ showed
zero incidence of active overt CME in the patients who
were pretreated with ketorolac. | see no reason to
change the NSAID that | am using until | see data from
a study showing a better option. Currently, no such
study exists.

Heier: There are good data to suggest that NSAIDs
can provide benefits in CME prophylaxis. In addition to
the study to which Dr. Donnenfeld refers, | recall as early
as 1999 Raizman and McColgin* showed that the CME
rate without NSAID prophylaxis (pre- and postopera-
tive) was 12%, and with NSAIDs the CME rate was 0%.
Dr. Spaide’s question, however, about whether there is
an advantage of one of the NSAIDs over another is
interesting. The comparative studies of which | am
aware all tend to be small, and frequently have con-
founding factors.

Raizman: To my knowledge, we have no studies
showing significant differences. | always emphasize,
however, that surgeons should be using a NSAID in con-
junction with cataract surgery.

Heier: | have seen studies that suggest that penetra-
tion of one NSAID is superior to another, and that
aqueous and vitreous concentrations differ among the
available agents. These studies can be difficult to inter-
pret. For instance, concentrations in the eye may relate
to numerous factors, including the concentration of the
drug being administered, ability of the drug to get to
the different compartments of the eye, and frequency
of administration. In my opinion, the more important
factors for retinal disease involve prostaglandin levels
and prostaglandin inhibition. We performed a study in
which patients with various retinal pathologies, such as
epiretinal membranes and macular holes, were treated
preoperatively with various NSAIDs. Undiluted samples
were taken immediately at the start of surgery.® While
we showed decreased prostaglandin levels in the
ketorolac patients vs bromfenac and nepafenac, the
underlying disease states differed, and the samples were
removed prior to the onset of surgical trauma (and the
expected release of prostaglandins). In addition, the
numbers were relatively small, making it even more dif-
ficult to extrapolate much meaningful information



from this. The study did, however, demonstrate that all
three NSAIDs penetrated to the back of the eye.

Spaide: We know from the arachidonic acid cascade
that if the NSAIDs block cycloxygenase, the arachidonic
acid is still sitting around, and there is a potential that
this released arachidonic acid may go down the lipoxy-
genase cascade to make leukotrines.>'® Are you admin-
istering steroid concurrently to block leukotriene pro-
duction?

“l see no reason to change the

NSAID that | am using until |

see data from a study showing

a better option. Currently, no
such study exists.”

— Eric D. Donnenfeld, MD

Raizman: | think most surgeons use a combination
approach. Intraocular leukotriene production is an
insignificant form of inflammation, but steroids will
help.

Spaide: Some leukotrienes are extremely potent, even
if they are present in very small amounts.

Raizman: Yes, but the trauma of cataract surgery
does not seem to generate clinically significant produc-
tion of leukotrienes.

Heier: Dr. Donnenfeld, what would you estimate as
the percentage of anterior segment surgeons who use
NSAIDs as prophylaxis?

Donnenfeld: This use of NSAIDs has increased loga-
rithmically in the past 3 years. | would estimate that in
2007, 80% of cataract surgeons were using NSAIDs.

If we asked the same question 3 years ago, the per-
centage would have been 25% or 30%. The more signifi-
cant advance in cataract surgery over the past 5 years
has been the routine use of NSAIDs in cataract surgery.

Ho: That the use of NSAID prophylaxis in routine
cataract surgery has increased over the past several
years speaks to either highly effective pharmaceutical

marketing and/or clinical efficacy data in preventing
postoperative CME. It is important to keep in mind the
natural history of the condition, which typically results
in resolution of edema and improvement in vision.
Treating or preventing a disease that typically resolves
on its own is obviously not as impressive as treating an
enduring disease. As a retinal specialist who cares for
patients with recalcitrant CME, there clearly are patients
who suffer long-term vision loss. There are some com-
parative studies on NSAID prophylaxis; however, no
brand has demonstrated clinical superiority over anoth-
er in my mind.

HIGH-RISK PATIENTS

Heier: We have discussed NSAID use for routine
cataract surgery. We all see patients who would be con-
sidered high-risk. We performed an analysis on 93 con-
secutive patients who were referred to our retina service
with CME."" We were impressed to find that a large
majority of these patients were what we would term
high risk: 31% had diabetes; almost 30% were hyperten-
sive; 15% had undergone previous ocular surgery; 11%
had epiretinal membranes; and 9% had experienced
complicated cataract extractions. None of them had
anything other than routine prophylaxis with NSAIDs
pre- and postoperatively; however, none had NSAIDs
past 4 weeks postoperative.

The study by Henderson et al showed that the risk for
CME was no greater for patients with diabetes or who
had complicated cataract surgery than for patients who
had routine cataract surgery when NSAIDs were used
for 3 months postoperatively.®

At Ophthalmic Consultants of Boston, we advocate a
similar approach. High-risk patients start NSAIDs 1 week
preoperatively and continue topical NSAIDs for 2 to 3
months postoperatively. This is not based on any large
study, rather, simply our clinical impression that because
these patients are high risk, when they develop CME it
will tend to be more refractory to current therapies.

Spaide: There is a long history of this practice in
patients with uveitis. For example, we will administer an
extra sub-Tenon’s injection or increase the medications
a patient is taking over the preoperative and postopera-
tive period of cataract surgery as extra insurance against
CME.

Raizman: Although the mechanisms of corticos-

teroids and NSAIDs are different, and there is no hard
evidence to prove that 7 days treatment is better than
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3 days, the goal is total inhibition of cyclooxygenase in
the eye. Because we know that NSAIDs are safe, there
seems to be no harm in starting a few days earlier in
higher-risk patients.

Spaide: Some time ago, Miyake et al intentionally
injected prostaglandins into primate eyes and found
that this alone could not create CME, which led to the
idea that factors other than just prostaglandins con-
tribute to the formation of CME."

Donnenfeld: The pharmacology of NSAIDs is such
that the agents work by inhibiting the production of
prostaglandins, with no effect on preformed
prostaglandins.

If you start treatment with NSAIDs after cell mem-
brane damage has occurred and prostaglandins have
already been formed, it is too late. To control pain,
inflammation, and CME, preoperative treatment is
imperative; in my opinion it is the most crucial aspect
of improving surgical results. Treating postoperatively is
beneficial and should be part of the NSAID regimen,
but it is the inhibition of preexisting prostaglandins that
really provides good results.

“When we talk about high-risk
patients and CME, retina
specialists are commonly
asked where AMD fits in the
high-risk profile”

— Jeffrey S. Heier, MD

Heier: When we talk about high-risk patients and
CME, retina specialists are commonly asked where
AMD fits in the high-risk profile. | am not aware of any
studies that demonstrated that AMD puts these
patients at any higher risk. Dr. Ho, what are your
thoughts on AMD and the link to CME?

Ho: We have not observed that AMD is an independ-
ent risk factor and, as you suggest, neither does the lit-
erature. Naturally, as retina specialists, we have a selec-
tion bias for patients who are symptomatic, so we have
seen postoperative CME coexist with AMD.
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Spaide: In theory, CME forms because more fluid is
coming into the macula than can be pumped out. One
of the bigger sources of removing fluid, from the sub-
retinal space at least, is the RPE. As we age, there can be
a loss of various functions we ascribe to the RPE. Right
now we have an absence of evidence about this poten-
tial risk factor; we do not have evidence of absence.

Heier: Although we have not found AMD to be an
independent risk factor for CME in our patients, it cer-
tainly poses a diagnostic challenge because patients
have underlying disease that can be hard to differentiate
from CME.

APPROACHES TO REFRACTORY CME

Heier: Many of the CME patients we see have had
some initial therapy on the anterior segment side, and
they come to us with what could be termed refractory
CME. Most routine cases involve patients with relatively
uncomplicated medical or ophthalmic histories. The
patients who make it to the retina specialist’s office,
however, often have complicated medical or oph-
thalmic histories. From the anterior segment specialist’s
viewpoint, which cases will you continue to treat and
which patients are referred to the retina specialist for
further intervention?

Raizman: | will treat the majority of cases of CME on
my own. The exception would be a patient with signifi-
cant diabetic macular disease preoperatively or a
patient with retinal vascular disease. These conditions
warrant more aggressive therapy and consultation with
a retina specialist.

When treating a patient for CME, | typically use a
combination of steroids and NSAIDs four times per day
for 1 month and see the patient back in 1 month,
repeating the OCT at that point. If | see no improve-
ment or minimal improvement, then | would refer the
patient to a retina specialist.

Donnenfeld: | have a similar approach. | make one
differentiation, however, which is not documented in
the literature. When | see a patient who has OCT-
proven CME (macular thickening), | usually manage
him. If | see frank cyst formation, other structural
changes to the retinal architecture, or significant visual
loss, | become a little bit more worried and will refer
that patient to the retinal specialist.

| immediately refer patients with diabetes, venous
occlusive disease, or those who are high-risk and will



most likely not respond to typical therapy.

Wallace: | also have a similar approach to treating
CME. | tend, however, to routinely use a sub-Tenon’s
subconjunctival steroid, such as triamcinolone ace-
tonide (Kenalog, Bristol-Myers Squibb), that lasts
approximately 3 to 4 weeks. We have seen some benefit
with steroid, especially if there is any kind of anterior
chamber reaction.

| treat the majority of my patients with CME, particu-
larly since we have an OCT. For refractory cases that
show no improvement on OCT after 2 weeks, | may
become concerned and refer these patients to our vitre-
oretinal specialist.

Donnenfeld: Although we typically refer based on
physical findings, sometimes psychosocial issues color
my determination to refer as well. For example, my
opinion is that patients who have extraordinary expec-
tations should be in the hands of a retina specialist as
soon as possible.

Heier: Dr. Spaide, we have heard how anterior seg-
ment doctors approach CME; what is your approach?

Spaide: | think for the retinal practice, we can divide
the patients into five groups. The first group is those
who have had good cataract surgery but have edema.
Invariably these patients are already being treated with
steroids and NSAIDs; | usually would add sub-Tenon’s
triamcinolone.

The second group is composed of patients who have
had some difficulty during surgery and some anterior
segment changes that led to CME such as vitreous
incarceration or retained lens fragments. Some of these
patients respond to more aggressive treatment. Again,
they are invariably on some kind of topical steroid and
NSAID, and | will try a sub-Tenon’s triamcinolone injec-
tion. They may need further anterior segment surgery,
however, to fix the problem.

The third group are high-risk patients who have CME
on top of existing retinal vascular problems. These can
be patients, for example, who have underlying diabetic
retinopathy or veno-occlusive disease. They need to
have corticosteroid injection along with the topical
drops they are already using, plus some attention paid
to their retinal vascular problem. Patients with diabetic
retinopathy may need focal laser photocoagulation, for
instance.

The fourth group includes patients who have previ-

ously undetected traction on the retina, such as vitreo-
macular traction syndrome or epiretinal membrane, all
of which has been brought to light by the cataract sur-
gery. These patients may require more aggressive retinal
therapy.

Finally, the fifth group represents the patients who
have CME, but also have concurrent CNV. For these
patients, treatment that is directed against CME along
with CNV is required. Curiously, many of these patients
will respond to anti-VEGF treatment through more than
one mechanism.

Heier: Two recent reports on bevacizumab for treat-
ment of chronic CME actually differ.”>' In one study,
the researchers felt that the response was good, and the
other study was interpreted to show a minimal
response with recurrence.

With refractory patients, we try almost everything we
can, starting with topical therapy. If | am referred a
patient who has been on topical therapy for fewer than
2 consecutive months, we will put them back on topical
drops. In many instances, patients will come in listed as
refractory, and they only have 2 to 4 weeks of topical
therapy behind them. | have seen these patients
respond with longer duration therapy.

Our second line of treatment for these patients is
intravitreal injection. | find that the periocular or intrav-
itreal route often works well, but in general, | have seen
a high recurrence rate in those patients—as high as
50%—that will require multiple injections.

Spaide: My strategy for a patient with refractory CME
is slightly different in that, by the time the patient comes
to see me, he has already been on topical corticosteroids
and NSAIDs for some time; | never extend this treatment
unless it has been as brief as 1 week. We know that topi-
cal corticosteroids have a fairly high incidence of induc-
ing IOP increases, and in my experience patients with
severe CME generally do not respond well to topical
medications. | generally find that a sub-Tenon’s injection
is pretty effective, and | will stop the topical corticos-
teroids while continuing the topical NSAIDs.

Donnenfeld: What do you think the risk for CME is
for patients who are on prostaglandin analogue therapy
for glaucoma?

Spaide: If the patient’s capsule is closed, | do not

think he is at higher risk for CME. We tend to view an
open capsule, however, as a risk factor.
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Ho: Without knowing the integrity of the capsule, it is
difficult to answer this question, but | think that the inci-
dence of CME caused by prostaglandin analogues used as
pressure-lowering agents is relatively uncommon.

Our approach to refractory CME is slightly different.
It is important to perform a careful examination of the
anterior segment to check for any physical abnormali-
ties that may be present in uncomplicated cataract sur-
gery. For example, irritation to the uvea can result from
a haptic within the sulcus, undermining pharmacologic
therapy. The patients | see are usually already taking
NSAIDs and steroids. For them, | will ask if they have
been adherent to their drug regimen. If yes, then | will
typically switch to periocular steroid injections. We
tend not to give many intravitreal steroids because of
potential complications. We have, however, seen some
response to intravitreal bevacizumab (Avastin,
Genentech), which | believe speaks to the multiple
pathways that can incite CME in the eye.

Finally, pars plana vitrectomy can resolve recalcitrant
CME, as well as CME in patients with complicated
anatomy, vitreous in the wound, uveal incarceration,
and iris tuck.

Donnenfeld: When | see complex anterior segment
complications associated with florid CME, in the past |
would often have performed anterior segment recon-
struction and sutured a posterior-chamber IOL. | have
recently begun to trend toward a more conservative
approach. | will actually reconstruct the anterior seg-
ment and remove the offending IOL if | do not think it
can be placed in a more comfortable anatomic location,
such as the ciliary sulcus. In certain circumstances, | will
leave the patient aphakic for 2 or 3 months and allow
the CME to resolve. | will then go back and implant a
secondary IOL at a later date as a staged procedure.
With this approach, | have been pleased with my CME
resolution rate.

Heier: One of the anterior segment abnormalities
that we find in patients with chronic CME is the pres-
ence of small amounts of retained lens material tucked
up behind the iris, which can be difficult to see.

Ho: | think it is difficult to attribute CME to retained
cortical material because it is such a common finding
and most patients never develop CME. While we have
discussed the role of posterior-segment OCT imaging,
anterior ultrasound biomicroscopy allows us to analyze
the architecture and identify subtle iris chafe on the
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lens or a haptic that is eroding into the ciliary body.
Those are the things that we look for. | am a more dubi-
ous about retained cortical material because | think
that is pretty common.

Spaide: Does haptic fibrosis eventually stop the pro-
duction of prostaglandins?

Ho: Any time you have cell membrane disruption you
can stimulate the cycle. Haptic fibrosis may change the
position of the lens-haptic complex minimally, but typi-
cally not enough to eliminate mechanical iris chafe or
ciliary body irritation, for example, that is associated
with cell membrane disruption and initiation of the
prostaglandin cycle.

Heier: Ongoing inflammation in patients with refrac-
tory CME can be subtle. We used endoscopy for one of
these patients and found that there was a small amount
of lens material stuck anteriorly. The inflammation was
resolved after we removed the material. So, while | agree
that retained lens material is common, it is uncommon
to see ongoing inflammation in those patients. Dr. Ho's
point about lens placement and ongoing iris irritation is
important and is something that we should all look for.

Let’s say you have taken all these steps and nothing
has worked. Do you then do as Dr. Donnenfeld suggests
and take out the I0OL, making sure than any capsular
remnants are removed?

Ho: The differential diagnosis for chronic inflamma-
tion in an uncomplicated cataract surgery patient
expands beyond what are thought to be the common
causes of CME, such as IOL malposition and retained
cataract material. For example, chronic and low-grade
bacterial or, more rarely, fungal infection can cause
inflammation leading to CME.

In these situations, we consider reconstruction. | like
the idea of a staged procedure, starting first with IOL
repositioning and removal of residual cataract material.
If this does not solve the problem, then IOL explanta-
tion could be considered, typically leaving patients
aphakic until they demonstrate CME resolution.

In cases with a suspicion of low-grade chronic infec-
tion, we have removed the capsular bag and lens mate-
rial and IOL implant to attempt to quiet the eye as an
initial surgical procedure.

Heier: Would you use autofluorescence to identify
cases of irreversible photoreceptor damage? Is there any-



thing that would temper your decision to go in surgically?

Ho: A variety of factors would temper my decision to
operate. | do not know that there is evidence for autoflu-
orescence to predict visual potential so | would not use
that test. Factors that should be taken into consideration
when doing major anterior segment reconstruction
include the status of the fellow eye, patient expectations,
and confounding diseases such as AMD or maculopathy.

Wallace: | would like to pose a question to the group:
If you have a patient with a history of CME in one eye,
how do you treat the fellow eye in a case of CME?

Heier: | would place these patients in the high-risk
category, although there are no data to support this. |
would use an NSAID for 7 days preoperatively and then
both steroid and NSAID postoperatively for a longer-
than-usual time period, at least 6 weeks. Much of my
treatment decision would be based on the patient’s
response in the first eye. If the first eye was a case of
mild CME that was quick to respond, | might treat with
steroid and NSAID for 4 to 6 weeks. If the first eye was a
severe case of CME, | might keep the fellow eye on
treatment for 2 to 3 months.

Spaide: Sometimes we use triamcinolone to identify
the vitreous in surgery or the internal limiting mem-
brane. Invariably, some residual triamcinolone is left in
those patients’ eyes, and the eyes look quiet with a
minimal amount of drug remaining. Do you think that a
small amount of intravitreal or anterior chamber triam-
cinolone might be an approach worth considering?

Wallace: Some surgeons, including James Gills, MD,
use this approach routinely.

Donnenfeld: | have started using intracameral triam-
cinolone and nonpreserved dexamethasone for patients
with known CME. | will commonly inject behind the
IOL before the end of surgery.

Ho: We will often use intravitreal triamcinolone ace-
tonide during our vitrectomies for recalcitrant CME.

CONCLUSION

Heier: | would like to elicit closing thoughts from
the panel on what our current knowledge is regarding
CME and how our strategies for prophylaxis have
evolved.

Spaide: In the past, CME was often regarded as a
complication of cataract procedures to which no sur-
geon wanted to admit. As a result, patients were often
referred to the retina specialist very late. As we have
gained a better understanding, however, it appears that
all of us recognize CME as a normal part of surgery—
part of the natural wound healing process in many of
our patients.

“Future studies ... must
include contrast sensitivity
and other visual function
tests as a “higher bar” in
visual acuity evaluation.”

— Richard Spaide, MD

This discussion has offered a rare opportunity for reti-
na specialists and anterior segment surgeons to interact
on a meaningful level about a complication that we
both work to avoid, and if not avoid, treat successfully.
Future studies must have both anterior and posterior
segment specialists involved, and based on our discus-
sion, it is clear that these studies must include contrast
sensitivity and other visual function tests as a “higher
bar” in visual acuity evaluation, and we should correlate
these functional results with FA and OCT.

Wallace: In this discussion, it has been noted that we
are in an important time in the evolution of our under-
standing of CME; ocular imaging has the potential to
offer clues to prevent and effectively treat CME. | was
unaware that under the old definition of CME, and
without the benefit of pretreatment with topical
NSAIDs and steroids, 70% of cases resolved in 1 year
and 90% resolved in 2 years. This is important informa-
tion to impart to patients.

Treatment with NSAIDs has changed the way we
practice, but it is also important for anterior segment
specialists to understand how retina specialists are man-
aging the severe cases we refer. And, as Dr. Spaide noted,
more research into CME prophylaxis and treatment is
crucial to improving our outcomes.

Ho: It has been extremely worthwhile to convene
specialists working on both sides of the eye. An
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example of the information that | will take away from
this discussion is that, although CME has a good history
of natural resolution, patients who have resolved can
often have subtle residual visual disturbances. Retina
specialists often view CME after cataract surgery as fair-
ly routine; however, because of the sheer volume of
cataract surgeries that are performed worldwide, paired
with increased patient expectations, this is a significant
health issue.

Donnenfeld: Speaking on behalf of all anterior seg-
ment surgeons, | would suggest that CME is what keeps
us humble. The most skilled surgeons who achieve the
most extraordinary outcomes have cases of CME that
come back and bite us. This discussion has reinforced
that there are good data to support the routine use of
NSAIDs as preoperative and postoperative treatment
for all cataract surgeries. By doing so and reducing the
frequency of CME, we can improve surgical outcomes
and provide our patients with better quality of vision.

“It is also important for
anterior segment specialists to
understand how retina
specialists are managing the
severe cases we refer””

— R. Bruce Wallace, MD

If, by providing the information that was discussed
during this roundtable, we can convince just a few ante-
rior segment surgeons to convert to the routine use of
NSAIDs, | consider that a success. | personally have ben-
efited from this gathering by learning about the use of
anti-VEGF agents as well as surgical intervention for
resolving difficult CME. Working together, anterior and
posterior segment surgeons can devise clear treatment
guidelines that will improve our patients’ outcomes.

The main take-home point that | have gained from
this discussion is that there is so much left that we do
not know; more research must be performed.

Raizman: The bottom line is that CME cannot be
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taken lightly—the visual effects can be significant to
patients and it is not always an easy condition to treat.
By optimizing prevention with topical NSAIDs, we have
come a long way, and we should continue to look at
ways to make prevention more foolproof.

Heier: For retina surgeons, CME is relatively common in
our patients—we see CME after retinal reattachment sur-
gery, or after membrane stripping. Our patients, however,
have expectations not nearly as high as those of patients
who have cataract surgery. Additionally, many patients
undergoing cataract surgery are paying out-of-pocket for
premium IOLs, a factor that we do not encounter.

| hope that we have met the goal of shedding light on
current theories and approaches to the frustrating enti-
ty of CME, and have done so in a manner that will allow
surgeons to incorporate some of these recommenda-
tions into their daily routines. ®
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CME QUESTIONS

1. The traditional definition of cystoid macular edema
(CME) includes:

a. characteristic leakage in the macula

b. petaloid leakage seen on angiography

c. visual acuity < 20/40

d. all of the above

2. The US Food and Drug Administration consider the
following rate of CME to be acceptable after implanta-
tion with an IOL:

a. 10%

b. 12%

c 3%

d. 5%

3. According to a study by Wittpenn et al, the incidence
of CME can be significantly reduced after cataract sur-
gery by pretreating with an nonsteroial antiinflammatory
drug (NSAID):

a. 1 hour before cataract surgery

b. 3 days before cataract surgery

¢. 1 day before cataract surgery

d. 1 week before cataract surgery

4. Data have shown that patients who have diabetes or
other complicating factors with cataract surgery have no
higher risk for CME when dosed with NSAIDs for 3
months postoperatively.

a. true

b. false

5. A retrospective study performed on cataract cases
performed by residents found that, when using the cur-
rently available NSAIDs, the CME rate was:

a. 0.5%

b. 5%

C. 2.4%

d. 1.8%

6. After cataract surgery, the window of time for when
CME may develop can be as small as:

a. 3 weeks

b. 4-6 weeks or longer

c. 1 week

d. none of the above

7. In a 1999 study, Raizman and McColgin found that
_____ % of patients who had no preexisting risk factors for
CME and who received only corticosteroids preoperative-
ly developed significant CME.

a. 5%

b. 10%

C. 2.5%

d. 12%

8. For patients with diabetes, retinal vascular leakage can
be distinguished from pseudophakic CME by:

a. Amsler-grid testing

b. fluorescein angiography

c. Snellen acuity testing

d. none of the above

9. In a study by Donnenfeld et al, in which they

evaluated various lead times for administering NSAIDs

preoperatively to effectively reduce the risk for CME, they

found that:

a. using an NSAID 1 hour preoperatively seemed to offer
no protective effect

b. there was a significant improvement in CME when
dosing with an NSAID for 1 day vs 1 hour preoperatively

c. pretreating with an NSAID for 3 days provided the best
protection against CME

d. all of the above
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