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Neil M. Bressler, MD
PRESENTATION

Adapted from the
Diabetic Retinopathy
Clinical Research Network
Objective: To describe the underlying
principles used to develop a web-based algorithm that
incorporated intravitreal anti-vascular endothelial
growth factor (anti-VEGF) treatment for diabetic
macular edema (DME) in a Diabetic Retinopathy
Clinical Research Network (DRCR.net) randomized
clinical trial.
Design: Discussion of treatment protocol for DME.
Participants: Subjects with vision loss resulting from
DME involving the center of the macula.
Methods: The DRCR.net created an algorithm incorporating anti-VEGF injections in a comparative
effectiveness randomized clinical trial evaluating intravitreal ranibizumab with prompt or deferred (≥24 weeks)
focal/grid laser treatment in eyes with vision loss resulting from center-involved DME. Results confirmed that
intravitreal ranibizumab with prompt or deferred laser
provides superior visual acuity outcomes compared with
prompt laser alone through at least 2 years. Duplication
of this algorithm may not be practical for clinical practice. To share their opinion on how ophthalmologists
might emulate the study protocol, participating
DRCR.net investigators developed guidelines based
on the algorithm’s underlying rationale.
Main Outcome Measures: Clinical guidelines based
on a DRCR.net protocol.
Results: The treatment protocol required real-time
feedback from a web-based data entry system for intra vitreal injections, focal/grid laser treatment, and
follow-up intervals. Guidance from this system indicated
whether treatment was required or given at investigator
discretion and when follow-up should be scheduled.
Clinical treatment guidelines, based on the underlying
clinical rationale of the DRCR.net protocol, include
repeating treatment monthly as long as there is
improvement in edema compared with the previous
month or until the retina is no longer thickened. If
thickening recurs or worsens after discontinuing
treatment, treatment is resumed.
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Simplified Treatment Algorithm
for DME from DRCR.net

Conclusions: Duplication of the approach used in the
DRCR.net randomized clinical trial to treat DME
involving the center of the macula with intravitreal
ranibizumab may not be practical in clinical practice,
but likely can be emulated based on an understanding of
the underlying rationale for the study protocol. Inherent
differences between a web-based treatment algorithm
and a clinical approach may lead to differences in
outcomes that are impossible to predict. The closer the
clinical approach is to the algorithm used in the study,
the more likely the outcomes will be similar to those
published.
Adapted from Ophthalmology 2011;118:e5-e14 © 2011
by the American Academy of Ophthalmology.
NOTES

Three-year study DRCR.net data on ranibizumab for
diabetic macular edema (DME) should be coming out
this summer, joining an increasing number of prospective
studies on the use of anti-VEGF agents for retinal
disease. These trials frequently involve complex and
highly structured protocol algorithms that guided
physician behavior during the study. In the DRCR.net
ranibizumab for DME trial in particular, very rarely did
investigators act outside of the arranged algorithm. This
may be indicative of a successfully constructed trial
algorithm, but it becomes problematic translating the
data into real world practice.
Simplifying the algorithm
The next step in the translation of the results into
practice is a simplification of the treatment algorithm so
that it is practical and accessible clinically. The fundamental clinical questions that the DRCR study needed
to answer were when to treat with intravitreal antiVEGF, when to retreat, when to see the patient next,
and when to laser. A practical algorithm based on the
study results was created in order to specifically address
these clinical concerns.
The DRCR.net protocol showed that ranibizumab with
either prompt or deferred focal/grid laser treatment
resulted in a superior visual acuity outcome to laser
alone, through two years of treatment. Year three data
will be released soon. It is important to keep in mind
that DME typically requires frequent anti-VEGF
treatment initially – 75% of eyes in this study required a
fifth ranibizumab injection after the mandatory first four
injections. Assessment of response to treatment included
visual acuity, subjective change in vision on the part of
the patient, and OCT change. The laser pattern in the
protocol was one of “focal grid” distribution to areas of
evident edema on exam. Microaneurysms were directly
targeted, or a simple grid was delivered if no microaneurysms were identified.
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Simplified Treatment Algorithm for DME from DRCR.net Bressler

Treatment burden
A median of 6 injections were performed in both arms of
the study, whether laser was used at the start or deferred.
In the second year, however, only 2 injections mean
were needed in the prompt laser group and 3 in the
deferred laser group. It bears mentioning that this is
unlike macular degeneration, in which more injections
are required the second year. Regarding laser retreatment, 40% in the prompt laser group received a second
laser application, versus 29% in the deferred laser group.
Thus lasering promptly does not reduce the number of
overall lasers. Existence of prior laser did not change the
results in this study. Of note, the prompt laser group did
experience a slight decline in visual acuity, a trend that
will require further analysis once the data is in.
Other trials in diabetes
Comparing to other studies, the average initial visual
acuity in RIDE and RISE was 20/80, and the improvement was 12-15 letters. The DRCR study demonstrated
fewer letters gained, but the initial acuity there was only
20/50. The better initial acuity dampened the letters
gained outcome. The BOLT study looked at bevacizumab
versus laser treatment of DME. Letters gained in that
study was less than in RIDE or RISE, and the initial
visual acuity there was 20/80, identical to RIDE and
RISE. This might suggest that bevacizumab does not
work as well in DME. On the horizon is a new DRCR
trial of bevacizumab versus ranibizumab versus aflibercept
for DME.
Lastly, while triamcinolone with prompt laser had a
worse outcome than the ranibizumab arms in this trial,
subset analysis of pseudophakic patients suggested that it
worked as well as ranibizumab. However, as this group
was not randomly assigned, no conclusion can be drawn.
The DRCR will look at use of intravitreal triamcinolone
in eyes refractory to anti-VEGF agents soon.
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In a simplified clinical algorithm, laser photocoagulation
would augment the intravitreal injections when there is
persistent edema that is no longer improving. If edema
worsens after laser, injections should be resumed at the
original interval. Suggested use of the injection is on a
monthly basis until the edema no longer improves, at
which point the patient could be observed. If the DME
does not worsen, follow-up could be extended. In
general, if nothing worsened after a month of observation, the follow-up period could be doubled to two
months, and then subsequently to four months.

DISCUSSION

Q: DRCR protocol I utilized Stratus 3 OCT imaging,
as did many other contemporary prospective trials in
DME and macular degeneration. How do we incorporate
spectral domain OCT into our interpretation of the
results?
A: We looked at patients who had undergone Stratus
OCT followed by Cirrus spectral domain OCT, and
evaluated whether the decision to treat changed based
on the OCT imaging system used. In almost no cases
was the decision to treat changed by the use of spectral
domain imaging. With this in mind, the treatment
algorithm here should be applicable regardless of which
machine you have.
Q: What about intraretinal cysts that don’t show up on
the central map? Should they be treated?
A: We don’t have good data on their prognostic or visual
significance yet.
Q: In the ETDRS, laser was performed close to the fovea
in eyes with <20/40 acuity and persistent leaks near the
fovea. Was this done in DRCR?
A: The DRCR study did not exclude any of these eyes.
Practically, those patients with leakage near the fovea
should perhaps be treated with injections initially, and
laser only if needed down the road. It’s not clear at this
point whether the distinction of edema as focal or diffuse
affects the clinical outcome.
Q: Considering the fact that in the early DRCR studies
of anti-VEGF in DME, patients required frequent
retreatment with the first opportunity to decrease
treatment and follow-up burden at 52 weeks, is antiVEGF therapy alone a practical option with real world
diabetics?
A: Remember that treatment burden in the second year
is significantly better. The first six months are the most
critical, and from a practical standpoint, extending
follow-up starting at month 6 is probably okay. It’s also
important to remember that 30% of patients gained 10
letters with laser alone, so some patients may have
sustained vision gain and not need as much follow-up. In
the original ETDRS, 35% of patients had initial vision
>20/40, so the percentage of three-line gainers was
misleading. In those with vision <20/40 initially, 40%
gained three lines. ETDRS is not necessarily representative of laser outcomes in diabetics.

Table of Contents

Next Talk >
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Q: In a simplified treatment algorithm for DME from
DRCR.net, which of the following principles are not
part of the retreatment guidelines? (n=72)
1. Retreat if the central subfield thickness
on OCT improves by 10% or more. . . . . . . . . . . 18%
2. Retreat if the central subfield thickness
on OCT worsens by 10% or more. . . . . . . . . . . . . 8%
3. Retreat monthly for at least 1 year,
then as needed . . . . . . . . . . . . . . . . . . . . . . . . . . 53%
4. If treatment is withheld and worsening
does not occur a month later, follow-up time
could be doubled to 2 months . . . . . . . . . . . . . . . . 0%
Both 3 and 4 are not part of the
retreatment guidelines . . . . . . . . . . . . . . . . . . . . . 21%
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INTERACTIVE QUESTIONS

Q: When macular laser is added to anti-VEGF therapy
in a simplified treatment algorithm for DME from
DRCR.net, which of the following approaches is used?
(n=91)
Within areas of thickened retina, direct laser
to microaneurysms and grid treatment to
areas without microaneuryms within
areas of thickened retina . . . . . . . . . . . . . . . . . . 97%
Grid treatment for 360 degrees surrounding
the center of the macula regardless of
whether the macula is thickened . . . . . . . . . . . . . 0%
Scatter photocoagulation to areas of capillary
non-perfusion on fluorescein angiography
peripheral to the posterior pole . . . . . . . . . . . . . . . 0%
Reverse C pattern of grid spots
within the temporal aspect of the macula. . . . . . . 0%
All of the above . . . . . . . . . . . . . . . . . . . . . . . . . . . 3%

Table of Contents

Next Talk >

Simplified Treatment Algorithm for DME from DRCR.net Bressler

Next Talk >

...............................................................................................................

Table of Contents

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES

...............................................................................................................

10

Simplified Treatment Algorithm for DME from DRCR.net Bressler

Next Talk >

...............................................................................................................

Table of Contents

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES

...............................................................................................................

11

Simplified Treatment Algorithm for DME from DRCR.net Bressler

Next Talk >

...............................................................................................................

Table of Contents

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES

...............................................................................................................

12

Simplified Treatment Algorithm for DME from DRCR.net Bressler

Next Talk >

...............................................................................................................

Table of Contents

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES

...............................................................................................................

13

Carl D. Regillo, MD
PRESENTATION

The functional and anatomic outcomes
achieved in the pivotal ranibizumab
trials with continuous monthly injections
set the standard for comparison in
treating neovascular age-related macular degeneration
(nAMD). Since then, various modified dosing regimens
with the aim of lessening the treatment burden
associated with monthly injections have been investigated. Fixed, less frequent injections in the form of
quarterly maintenance therapy did not yield comparable
visual outcomes to monthly treatment. Individualized
therapy had inconsistent study results early on and
doubts existed for years as to how well PRN therapy
compares to monthly treatment. Furthermore, up until
recently, there was no level I evidence for the safety and
efficacy for bevacizumab in the treatment of nAMD.
Over the past year, level I evidence finally emerged for
the both the non-inferiority of bevacizumab as compared
to ranibizumab and for PRN treatment compared to
monthly treatment through one year of follow up in
the CATT study. Furthermore, the “treat and extend”
approach to individualizing anti-VEGF therapy continues to gain traction as more published studies emerge
and the most surveys show that this approach now represents 60% of practice preference nationwide. Also during
this time frame, phase III testing of aflibercept, formally
known as VEGF Trap-Eye, showed that both monthly
and bimonthly maintenance therapy was comparable to
monthly ranibizumab.
Aflibercept is now FDA approved and commercially
available for treating nAMD and only time and further
head-to-head testing will reveal if it has any significant
benefits over ranibizumab and bevacizumab. Lastly,
ranibizumab was put to the test at a higher (2 mg) dose
but this failed to demonstrate significant benefit in terms
of either efficacy or duration of effect to the currently
available 0.5 mg dose.
A wealth of useful clinical information about the
existing anti-VEGF therapies will emerge over the
next year with second year results of both CATT and
HARBOR expected in 2012. Furthermore, the jury is
still out on the notion of combination therapy as both
PDT and local radiation combined with anti-VEGF
therapy have failed to live up to expectations for
providing added benefit in nAMD management.
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Recent Developments in
Neovascular AMD Treatment

NOTES

There have been a number of age-related macular degeneration (AMD) trials to be published in the last few
years. From those trials and clinical experience, retina
specialists know that anti-VEGF injections work well in
the control of neovascular AMD. The majority of those
trials focused on ranibizumab, but several involved
bevacizumab and we now have results of head-to-head
comparison between the two drugs (CATT). A third
agent, aflibercept, is being incorporated into several new
prospective comparison trials.
The gold standard
MARINA and ANCHOR are still the gold standard
studies for dosing of anti-VEGF agents. They involved
monthly dosing of ranibizumab, and they established the
baseline visual acuity improvements that should be
expected with effective anti-VEGF therapy in wet AMD.
Comparable anti-VEGF therapy should achieve 7-11
letters of visual improvement over the course of two
years according to these studies.
Despite the fact that the dosing regimen in the
benchmark MARINA and ANCHOR trials was every
month, recent surveys of retina specialists indicate that
approximately 60% utilize a treat and extend model,
and 40% do prn injections. Very few practitioners inject
anti-VEGF monthly as per the gold standard regimen.
Logistical hurdles alone make it difficult to apply
monthly injections (and monthly clinic appointments)
to every neovascular AMD patient.
Other regimens
PRONTO was the first study to assess prn dosing for
noninferiority. It showed good results, with a mean
number of 5.6 injections in the first year, and 4.3 in the
second year. Other trials, however, haven’t proven equal
to the gold standards. SAILOR showed suboptimal
outcomes with 4.9 treatments in the first year. Those
patients were not followed as closely, and the outcome
left doubt as to whether prn dosing would be acceptable.
One concern with prn dosing has always been that
extending the interval between injections too long may
limit visual recovery in the future even when the edema
is successfully reduced. The CATT trial considered this
question. Patients received a baseline dose and then
went immediately to prn, without a three-month loading
schedule. Injections were dispensed on “zero tolerance”
grounds – any fluid on OCT mandated treatment. At the
primary end point of one year, all four arms of the study
(ranibizumab monthly, bevacizumab monthly, ranibizumab
prn, and bevacizumab prn) had good outcomes. The
second year results to be released soon will elaborate on
the initial data and may clarify the prn issue.
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Recent Developments in Neovascular AMD Treatment Regillo

The HARBOR study examined prn dosing after a three
month loading period. This was the first large prospective AMD study to utilize spectral domain OCT.
Outcomes resembled those of CATT in the prn schedule,
again with 7-11 letters of visual improvement comparable
to ANCHOR and MARINA. HARBOR also indicated
that baseline lesion size was a significant predictor of
visual outcome and response to therapy.
The new agent
Aflibercept is the new intravitreal anti-VEGF agent,
and recently gained FDA approval. Phase I and II studies
indicated that it could have an eight week therapeutic
effect, and the phase III VIEW study compared it at two
doses to ranibizumab. The study protocol involved a
minimum of one injection quarterly. Visual outcomes in
all arms of the study were good, and the every eight week
dosing of aflibercept was comparable to every four week
ranibizumab. VIEW did suggest that aflibercept does not
exert an eight week effect in every patient – the duration
of efficacy can vary.
Recent anecdotal experience from multiple centers
suggests that aflibercept may work well in eyes refractory
to ranibizumab or bevacizumab. The clinical trials have
not necessarily demonstrated this. How much of this
effect is due to tachyphylaxis is unclear. A study out of
Denmark concluded a 2% tachyphylaxis rate with
frequent ranibizumab injection, and several series have
suggested that alternating between anti-VEGF medications may improve response.
The CATT, HARBOR, and VIEW studies have made
most practitioners more comfortable with dosing antiVEGF agents less than monthly. The treat and extend
and prn dosing schedules have both produced good visual
outcomes. Further questions involve the importance
of examination and OCT at every follow-up, the
integration of aflibercept into practice, and the use of
loading doses.
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The treat and extend model was examined at Wills Eye
Hospital. Outcomes were comparable to the phase III
ranibizumab data, and the mean number of injections
was 8.3. Thus far not a lot of other studies have
evaluated the treat and extend protocol. Some data out
of France suggests that treat and extend may result in
more vision gain than prn dosing.

DISCUSSION

Q: Why wasn’t HARBOR more successful?
A: HARBOR was designed as a superiority study of 2mg
vs 0.5mg. Ranibizumab’s effect is probably at a ceiling at
0.5mg, with little to gain from higher doses. Clinically
the higher doses do not seem to last longer.
Q: Could you elaborate on tachyphylaxis with
anti-VEGF agents?
A: Tachyphylaxis usually takes 3-4 years to develop, and
is very rare before then. It is important to try and differentiate tachyphylaxis from dose tolerance, which is
probably what most patients are experiencing.
Q: Why do patients seem to get better with aflibercept?
A: VIEW1 and VIEW2 may have made aflibercept and
ranibizumab look similar, but that was for the population
as a whole. It is entirely possible that for some patients,
switching to aflibercept does work well. Overall, though,
for initial regimen selection, the two are remarkably
similar.
INTERACTIVE QUESTIONS

Q: The mean number of ranibizumab injections in the
first year of nAMD management needed to achieve
results comparable to monthly dosing is (n=83)
4-5 . . . . . . . . . . . . . 5%
5-6 . . . . . . . . . . . . . 9%
7-8 . . . . . . . . . . . . 57%
9-10 . . . . . . . . . . . 29%
Q: Which one of the following statements is true?
(n=84)
A recent survey suggests relative undertreatment . . 89%
Monthly aflibercept treatment works better
than bimonthly injections . . . . . . . . . . . . . . . . . . . . 10%
Bevacizumab has a longer duration
of action than ranibizumab . . . . . . . . . . . . . . . . . . . . 0%
2 mg of ranibizumab has better efficacy
than 0.5 mg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0%
All of the above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1%
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Donald J. D’Amico, MD
PRESENTATION

Macular edema remains among the most
difficult retinal conditions to treat. The
authors have investigated the visual and
anatomic outcomes in patients with
chronic macular edema (CME) who underwent 25-gauge
pars plana vitrectomy (PPV) with internal limiting
membrane (ILM) peeling.
A retrospective chart review of 24 eyes of 21 patients
who underwent 25-gauge PPV and indocyanine greenassisted ILM peeling for CME. Twenty-four eyes of 11
men and 10 women were included (mean age 69, range
55-84). Four patients (17%) had CME from uveitis,
4 (17%) from retinal vein occlusion, and 16 (67%)
from diabetes. The mean visual acuity (VA) was 20/103,
20/87, pre- and post-op respectively (P=0.55). Sixtythree percent of the eyes had improved vision (47%
better than 20/40), 21% maintained same vision, and
17% had worse vision.
Forty-seven percent of improved eyes and 30% of total
eyes gained more than 2 lines of VA (range -9 to +7
lines). The mean MT was 455 um, 396 um, pre- and
post-op (P=0.29). The mean MV was 7.9 mm3 pre-op
and 7.5 mm3 post-op (P=0.51). The strongest predictor
of post-op VA was initial VA (r=0.673, p=0.0003).
The majority of patients trended toward improved
vision and decreased thickening after 25-gauge PPV
with ILM peeling for CME but the difference was not
statistically significant. For patients with refractory
CME, small-gauge vitrectomy with ILM peeling may
be beneficial for certain patients, but the results of
surgery remain capricious.
NOTES

Current nonsurgical options for the treatment of macular
edema (ME) include topical steroids or non-steroidal
anti-inflammatory medications (as typically favored by
anterior segment surgeons), intravitreal anti-VEGF or
steroid injections, intravitreal steroid implants, and laser.
Myriad therapies exist in part because macular edema is a
diagnosis that probably encompasses several distinct
pathophysiologic mechanisms. Pseudophakic Irvine-Gass
ME differs in mechanism and in therapeutic response
from uveitic ME, ischemic ME, and diabetic ME. While
we have become adept at imaging the intraretinal spaces
in ME, we haven’t characterized their chemical makeup.
Different diseases may produce different substances in
the cystic spaces. Consequently, different treatments
work for different varieties of ME.
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Surgical Management of
Severe Macular Edema

Treatment strategies
Traditionally, however, there has been a convergence in
treatment strategies regardless of the etiology of the ME.
All treatments fundamentally work by either decreasing
inflow of fluid into the intraretinal space or increasing
outflow. When comparing treatment options in ME, the
diversity of mechanisms for the accumulation of fluid
must be considered.
The surgical option
Vitrectomy has long been considered an option for
severe or refractory ME, but presents a significant side
effect profile and the literature has been mixed. Dr.
D’Amico’s series out of Cornell examined patients with
refractory visually significant ME status post prior
nonsurgical treatments who underwent vitrectomy with
hyaloid lifting, indocyanine green stain and internal
limiting membrane (ILM) peel. The importance of
peeling the ILM in these eyes is not known. Perhaps
peeling the ILM improves inner retinal oxygenation,
accelerating clearance of the edema. Risks of ILM
peeling include staining dye toxicity and unroofing
retinal cysts. Overall as a group the patients in Dr.
D’Amico’s series exhibited no significant visual acuity
improvement, although some patients demonstrated
marked gain in acuity, and the macular thickness on
optical coherence tomography generally improved. The
eyes that had the least visual improvement tended to
have ME secondary to uveitis or a retinal vein occlusion.
The issue of vitrectomy treatment of ME lacks clarity for
a variety of reasons. ME encompasses multiple disease
processes, there are frequent comorbidies limiting visual
potential, and vitrectomy is usually offered in refractory
cases after other modalities have failed. The series from
Cornell suggests that ME due to diabetes or prior
surgeries may be more amenable to vitrectomy than
uveitic or vein occlusion ME. The dearth of data in
support of significant visual gains after vitrectomy
dictates that it should remain a secondary or tertiary
option after multiple other therapies have been tried.
DISCUSSION

Q: How do we know when a patient has “failed”
nonsurgical therapy?
A: We have not defined “failure” very well in ME
therapy, but practically other treatment strategies should
be exhausted over the course of months at least before
surgery is pursued. Injections and probably laser should
be considered first. It is important to keep in mind that
not all modes of delivery are created equal. Intravitreal
dexamethasone implants, for instance, have a more even
distribution of steroid.

< Previous Talk

Table of Contents

Next Talk >

Surgical Management of Severe Macular Edema D’Amico

A: D5W can certainly be used, but typically injection of
a small amount of ICG under fluid (without a fluid-air
exchange) will deliver sufficient stain with minimal
toxicity.
Q: What disadvantages should be considered with
surgery in the setting of intravitreal injections?
A: Vitrectomy frequently disadvantages subsequent
intravitreal injections, as the half-life and other
properties of the drug are altered in a vitrectomized eye.
Q: What factors should be considered in the selection of
dyes for ILM staining?
A: ICG toxicity is always a concern, although its exact
incidence remains controversial. Brilliant blue is not
approved in the United States. It may be compounded,
but there is risk for contamination in the process.
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Q: Regarding ICG use, what role does D5W as described
by Dr. Packo have in increasing the dye’s weight and
tendency to sink onto the retina?

INTERACTIVE QUESTIONS

Q: Pars plana vitrectomy surgery should
be utilized as the management approach for
severe DME? (n=95)
In all cases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0%
In most cases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2%
Never . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7%
As a “salvage” strategy for DME
unresponsive to intravitreal injection
or laser therapy . . . . . . . . . . . . . . . . . . . . . . . . . 91%
Q: Internal limiting membrane peeling is
critical in the surgical management of severe
DME: (n=80)
In all cases but after other therapies . . . . . . . . . . . 6%
In most cases but after other therapies . . . . . . . . . 8%
Never . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3%
We are still searching for the indications . . . . 84%

< Previous Talk

Table of Contents

Next Talk >

Surgical Management of Severe Macular Edema D’Amico

Next Talk >

Table of Contents

...............................................................................................................

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES

...............................................................................................................

25

Surgical Management of Severe Macular Edema D’Amico

Next Talk >

Table of Contents

...............................................................................................................

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES

...............................................................................................................

26

Surgical Management of Severe Macular Edema D’Amico

Next Talk >

Table of Contents

...............................................................................................................

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES

...............................................................................................................

27

Surgical Management of Severe Macular Edema D’Amico

Next Talk >

Table of Contents

...............................................................................................................

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES

...............................................................................................................

28

Surgical Management of Severe Macular Edema D’Amico

Next Talk >

Table of Contents

...............................................................................................................

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES

...............................................................................................................

29

Surgical Management of Severe Macular Edema D’Amico

Next Talk >

Table of Contents

...............................................................................................................

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES

...............................................................................................................

30

Susanne Binder, MD
PRESENTATION

Purpose: To present study results about
the use of an intraoperative HD OCT in
eyes with preretinal membrane formation.
Methods: A combination of an intraoperative spectral domain optical coherence tomography
(SD-OCT) connected with the surgical microscope was
used in this study. Informed consent had been collected
from all patients. In eyes with preretinal membranes
the match between IO-OCT with repeated dying was
evaluated as well as the number of cases were intraoperative OCT was useful for surgical decisions. In eyes
undergoing pp. vitrectomy related to vitreous floaters the
adherent posterior hyaloid was better visualized with
triamcinolone enhanced IO- OCT.
Results: 39 512x128 macular cube scans of 72 patients
(72 eyes) were acquired. It was possible to acquire intra
retinal scans with sufficient quality from all patients.
Decisions for additional membrane peeling if incomplete
could be made in 60 of 72 eyes (83.3%) undergoing
membrane peeling with the IO-OCT alone. There was
a 95% accordance between re-dying and IO-OCT.
Conclusion: As OCT examinations of high quality can
be performed during surgery without loss of time and
sterility, IO-SD/OCT evaluation clearly contributes to an
improved understanding of vitreo- retinal conditions and
the effect of surgery. It might replace dying for membrane
detection in the future.
NOTES

Intrasurgical OCT has the potential to enhance multiple
aspects of vitreoretinal and anterior segment surgery.
The evolution of spectral-domain OCT with increasingly
rapid scanning has allowed the development of several
platforms for real-time intraoperative image capture.
Current machines are either handheld or mounted onto
the surgical microscope. They may be kept sterile or
nonsterile. Microscope-mounted intrasurgical OCT is
currently preferred for obtaining higher quality scans. It
works effectively in tandem with a noncontact widefield
viewing system.
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Intrasurgical OCT for
Membrane Peeling in Patients
with Macular Pucker

Current limitations
Macular imaging with microscope-mounted units
continues to improve. It currently allows for good differentiation of the retinal layers and an accurate assessment
of retinal and central foveal thickness. Current limitations include movement artifact from the patient or
scope as well as signal distortion from surgical instruments in front of the retina. Use of the machine also
interrupts surgery and adds time. Sterility must always
be confirmed.
Pilot studies have addressed the reproducibility of intraoperative images and how they compare to preoperative
clinical OCT. Intraoperative images do appear generally
reproducible, although reliable registration and foveal
point capture remain challenging. Intraoperative images
captured in the absence of surgical instruments approach
the detail quality of clinical spectral-domain OCT.
Clinical use
Membrane peeling is a procedure particularly amenable
to intraoperative imaging. OCT allows confirmation of
hyaloid detachment and epiretinal membrane release.
Anecdotally intraoperative OCT has already affected
surgical decision making—the presence of undue foveal
traction or pending unroofing of a macular hole on OCT
has prompted the surgeon to curtail further attempts at
peeling. OCT has also at times demonstrated a residual
hyaloid layer or epiretinal membrane after the surgeon
thought the peel was complete. The surgeon was able to
go back and attempt another peel. A comparison of
reapplication of surgical dye to intraoperative OCT
showed that both are 95% effective in identifying
residual epiretinal tissue. Improved tracking systems will
eventually allow OCT to identify 100% of residual
membranes. The intraoperative images have also proven
useful during vitrectomies for persistent floaters. The
OCT confirmed that low-lying vitreous floaters were
removed with the vitrectomy.
Next generation models of intraoperative OCT will
probably be integrated fully into the surgical microscope
with images superimposed on the surgeon’s view through
the binoculars. The surgeon will not have to move his or
her eyes away from the scope to view the OCT images,
and can view them in true real time as macular work is
performed. Challenges will include rapid organization of
the scan data for the surgeon, reliable image registration,
and presentation of the images appropriately without
distracting the surgeon.
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Q: Does intraoperative OCT have clinical utility in
diabetic membranes?
A: It has not been studied very much in diabetics, but
has potential utility in identifying membrane layers and
potential spaces. A wider field of scans would be
beneficial in those cases.
Q: Regarding vitrectomy for symptomatic floaters, what
are the appropriate end points, and how do eyes with
symptomatic floaters differ from normal eyes?
A: The most appropriate end point is probably simply
reduction or resolution of symptoms. Sometimes this
involves removing the visible opacities in the vitreous,
and sometimes lifting the hyaloids seems to be the most
important step. Patients with symptomatic floaters seem
to have an abnormal, tenacious vitreoretinal interface
similar to that of asteroid hyalosis.
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DISCUSSION

INTERACTIVE QUESTIONS

Q: Intrasurgical OCT will be beneficial for
membrane peeling for macular pucker: (n=61)
In all cases . . . . . . . . . . . . . . . . . . . 3%
In most cases . . . . . . . . . . . . . . . . 31%
Rarely . . . . . . . . . . . . . . . . . . . . . 54%
Never . . . . . . . . . . . . . . . . . . . . . . 12%
Q: The major limitation to utilizing intrasurgical
OCT for membrane peeling for macular pucker is:
(n=68)
Availability of technology . . . . . . 10%
Surgical delay for evaluation . . . 1.5%
Increased incremental cost . . . . . . 4%
All of the above . . . . . . . . . . . . . 82%
None of the above . . . . . . . . . . . 1.5%
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Giovanni Staurenghi, MD
PRESENTATION

It is clear that since the last 15 years,
Optical Coherent Tomography (OCT)
became a fundamental tool to measure
and visualize retina. With Time Domain
OCT (TD-OCT) the paradigm of treating macular
edema or intraretinal fluid due to diabetic retinopathy,
retinal vascular thrombosis or age related macular
degeneration completely changed. With the introduction
of Spectral Domain OCT (SD-OCT) we move from
measurement to morphology. The possibility to identify
retinal layers adds a really important step forward in a
better diagnosis reducing the need of more invasive
diagnostic procedures such as angiography. Outer nuclear
tabulation, myopic schisis or “dome shaped macula” are
some of the new entity that only SD-OCT was able to
show. The presentation will focus on these findings.
NOTES

Spectral-domain OCT has evolved rapidly by way of
multiple developers because the technique was published,
unlike the copyrighted time-domain OCT. Among the
advances in spectral domain that have improved image
quality is image averaging, which reduces noise
distortion.
With all the rapid improvements in image quality,
however, it is critical to remember the differences when
comparing images from different machines. For instance,
each spectral-domain machine measures the central
foveal thickness differently with different registration
points and thus different normative values. This is
particularly significant regarding clinical trials. The
majority of large prospective AMD trials have been
with time-domain OCT, and spectral-domain machines
have significantly different normal foveal thickness
readings.
Quantitative measurements can vary not just by machine
type or manufacturer but by the algorithm programmed
into the individual unit. Multicenter trials that involve
OCT interpretation should require some degree of
machine and algorithm synchronicity. There is an
ongoing attempt to standardize measurements across
manufacturers. Ultimately, however, morphology is
increasingly valued over quantitative measurements.
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Advances in SD-OCT
Examination of Retinal Diseases

Some machines are better at imaging certain pathology
than others. All current spectral-domain machines have
trouble accurately measuring and depicting macular
holes. Cirrus is particularly good for monitoring diabetic
macular edema and geographic atrophy. Cirrus has a
“fovea finding” eye tracker protocol independent of eye
tracker software which can autodetect the fovea and
assist in centering the map on that point. Topcon
machines do well with neovascular AMD but are less
precise with geographic atrophy. Heidelberg has been
successful at building other image modalities like
fluorescein and indocyanine green angiography into
the same platform.
New imaging techniques
Newer strategies of image uptake and enhancement
are evolving with the spectral-domain technology.
Enhanced depth imaging allows visualization of
choroidal detail and has found use with uveitis and
central serous retinopathy. Identification and standardization of normative values for choroidal thickness has
been challenging across multiple platforms, but will aid
in detection of choroidal pathology. The discovery of
several disease entities has been directly attributable to
spectral-domain imaging. Dome-shaped maculopathy, for
instance, was introduced because of choroidal visualization on OCT. Our understanding of common entities
such as angioid streaks and inflammatory lesions has also
evolved with detailed visualization of the outer retina,
RPE, and choroid.
DISCUSSION

Q: What is the material in the outer retina in cases of
angioid streaks?
A: It is probably photoreceptor debris and degeneration.
Q: If time-domain OCT was only reproducible to about
10% thickness, how are we to interpret the data in the
large trials that utilized time-domain OCT?
A: That is an undeniable limitation of the earlier
anti-VEGF studies that came out a few years ago.
Eye tracker technology in some of the newer spectraldomain machines allows much more reliable thickness
measurements.
Q: When exactly do you find EDI-OCT useful clinically?
A: I find it especially useful in cases of CSR, polypoidal,
or high myopes. At this point I do not really trust the
choroidal thickness measurements, but rather look at the
choroidal morphology.
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Q: Advanced sdOCT imaging plays a critical role in
the evaluation of macular pathology (n=64)
In all cases . . . . . . 48%
In most cases . . . 50%
Rarely . . . . . . . . . . . 2%
Never . . . . . . . . . . . 0%
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INTERACTIVE QUESTIONS

Q: Advanced sdOCT imaging has altered our understanding and management of macular disease: (n=59)
For myopic schisis degeneration . . . . . . . 3%
For “dome shaped macula” syndrome . . . 2%
For algorithmic evaluations of
discrete retinal layers. . . . . . . . . . . . . . . . 2%
For all of the above . . . . . . . . . . . . . . . 92%
For none of the above . . . . . . . . . . . . . . . 2%
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Giovanni Staurenghi, MD
PRESENTATION

White light, red free imaging and
fluorescein angiography were the only
way to study retina. In these days not
only OCT but also infrared reflectivity,
fundus autofluorescence and indocyanine green
angiography are important tools which allow a better
differential diagnosis and a better understanding of the
pathophysiology of retinal diseases. The presentation
will show these three different techniques and their
advantages.
NOTES

Multimodal imaging using fundus autofluorescence
(FAF) and indocyanine green angiography (ICG) in
addition to fluorescein angiography (FA) and OCT can
help differentiate various retinal diseases and lead to a
better understanding of their pathogenesis. Many of
these techniques such FAF rely on confocal imaging
principles to enhance the contrast of the image being
photographed. Only a plane of interest is imaged leading
to a sharp image with good contrast. Different cameras
vary in their excitation wavelength and barrier filter
wavelength, and it is important to confirm that the
correct plane or depth in the choroid/retina is imaged.
Dr. Staurenghi illustrated this concept by providing
various FAF images (using different cameras) of a CNV
pigment epithelial detachment. The different cameras
produced images of varying degrees of autofluorescence
based on which depth within the PED was imaged. This
concept is particularly crucial when following patients in
clinical practice or within studies.
Certain ocular tissues emit fluorescence upon excitation
at a particular wavelength of light. RPE fluorescence
relies on lipofuscin accumulation which occurs with
aging in various diseases such as AMD. Excessive
production of lipofuscin proceeds photoreceptor degeneration in AMD, appearing as increased FAF, while
decreased FAF indicates geographic atrophy (GA) and
photoreceptor loss. FAF is therefore an important
diagnostic tool, allowing us to follow disease progression
and helping us to determine predictors of disease
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Alternate Views of the Fundus:
Current Experience with
Autofluorescence, Indocyanine
Green Angiography, and
Infrared Imaging

progression based on the FAF pattern. This also proves
useful in clinical studies when monitoring or quantifying
outcomes such as the level of geographic atrophy. FAF
can also be useful in diagnosing and following macular
holes. Full thickness macular holes show increased FAF
while lamellar holes or pseudoholes do not. After repair,
the macular hole no longer shows increased FAF,
indicating a successful closure.
ICG differs from FA in that it is absorbed at a higher
wavelength and is more protein bound. These properties
lead to better penetration and visualization of the
choroid and its vasculature. FA is less bound to protein
and tends to leak in the choriocapillaris layer, limiting its
ability to image the choroid and diseases localized there.
It is also difficult to image choroidal diseases with FA
when overlying pigment or blood is present such as in
wet AMD or when scarring is present. Therefore ICG
provides a useful adjunct to FA imaging. We use ICG to
make a better diagnosis especially if a diagnosis is unclear
based on FA, to better visualize a lesion and in treatment
evaluation/monitoring.
Dr. Staurenghi talked about various scenarios when ICG
proves extremely useful (such as with CSR, RAP lesions,
PCV, CNV after PDT treatment). FA may not accurately
differentiate wet AMD from polypoidal choroidal vasculopathy (PCV). PCV is seen in 8-13% of Caucasian
patients with a clinical appearance of wet AMD. PDT or
PDT combined with anti-VEGF therapy is more effective
than ranibizumab alone in treating this condition. ICG
can be helpful in differentiating AMD from PCV which
may have been missed on FA alone.
Although there is an additional cost to using ICG,
missing the diagnosis of PCV resulting in long term and
frequent anti-VEGF injections vastly outnumbers that
cost. Similarly ICG is useful in differentiating the various
forms of CNV such as a RAP lesion. RAP lesions tend to
be more difficult to treat than other CNV lesions,
requiring more frequent anti-VEGF injections. Early
diagnosis could prove useful. With a correct diagnosis of
a RAP lesion, a more complete patient discussion could
be provided with more appropriate expectations in terms
of prognosis and further treatment regimen. ICG and FA
give different and complimentary information and both
should be used in select cases to better identify and
classify CNV lesions and differentiating various diseases
such as PCV from AMD. Ultimately this would provide
more reliable diagnoses leading to appropriate treatment
regimens, potentially saving the health care system and a
patient unnecessary and excessive treatments and the
cost associated with it.
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Q: How often do you see RPE re growth on FAF after
a RPE tear has occurred in the treatment of wet AMD.
A: I have seen roughly 50 patients with RPE rips
and roughly 20% have had RPE re-growth. So this is
not common. Even if re-growth occurs, it does not
necessarily correlate with visual return because of
photoreceptor damage.
Q: Does the RPE re-grow or does adjacent RPE migrate
to fill the space?
A: It is unclear and possibly both processes occur.
Q: (to the audience): How often do you use ICG?
A: To evaluate the choroid if a diagnosis is unclear based
on FA especially when differentiating PCV from CNV
where the treatment regimen differs.
Comment: We need more information from studies showing
that additional imaging such as ICG is useful in improving
outcomes when compared to standard of care imaging
before incorporating it into the standard evaluation for
all of his patients. It is, however, useful in select cases.
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INTERACTIVE QUESTIONS

Q: Which statement is correct? (n=78)
Fundus autofluorescence (FAF)
is helpful to identify GA . . . . . . . . . . . . . . . . . . . . 4%
FAF is useful to identify macular pigment . . . . . . 0%
FAF is useful to identify lipofuscin-like material . . 1%
All of the above . . . . . . . . . . . . . . . . . . . . . . . . . 95%
None of the above . . . . . . . . . . . . . . . . . . . . . . . . . 0%
Q: Which statement is correct? (n=70)
Indocyanine green angiography (ICGA)
is helpful to differentiate CNVM . . . . . . . . . . . . . 4%
ICGA is useful to better identify
inflammatory diseases of the choroid . . . . . . . . . . 1%
ICGA could be useful to reduce the
costs of ARMD management . . . . . . . . . . . . . . . . 1%
All of the above . . . . . . . . . . . . . . . . . . . . . . . . . 86%
None of the above . . . . . . . . . . . . . . . . . . . . . . . . . 7%
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Pravin U. Dugel, MD
No presentation summary provided.
NOTES

Wet age-related macular degeneration
(AMD) is a multifactorial disease
involving increased angiogenesis
amongst various other factors. Anti-VEGF monotherapy
has revolutionized the way we treat wet AMD and has
led to the stabilization of vision. Regardless, certain
problems still exist. Although approximately 33% of
patients obtain significant visual gain, the majority still
do not. The need for frequent injections in anti-VEGF
monotherapy has also led to a huge treatment burden in
treating this disease. In an attempt to reduce treatment
burden, PRN dosing regimens have been studied.
However, the visual acuity benefit fades in time with
these PRN strategies (HORIZON). In addition, antiVEGF monotherapy does not lead to the regression of
CNV membranes as determined in trials such as PIER
and ANCHOR. Since many problems still do exist with
anti-VEGF monotherapy, combination therapy is being
actively investigated to decrease the treatment burden,
cause regression of CNV membranes and potentially
lead to a larger percent of patients with significant
visual gain.
Although CNV formation relies on angiogenesis and
VEGF, many other factors play a role such as complement factors, macrophages, integrins, and PDGF
(platelet derived growth factor). Pericytes are crucial to
maintain established blood vessels and are involved in
the maturation of new blood vessels, such as with CNV
lesions. The vascular maturation of CNV lesions dictate
the anti-VEGF response and pericyte coverage of these
lesions leads to more anti-VEGF therapy resistance,
protecting endothelial cells from anti-VEGF apoptotic
effects. A complex signaling between endothelial cells
and pericytes exists. PDGF-B controls perictyes and
drives their recruitment, growth and survival, regulating
vascular maturation. In neovascularization, PDGF-B is
most abundantly expressed by endothelial cells at the tip
of the angiogenic sprout which leads to pericyte recruit ment and proliferation along the growing neovascular
membrane. In a mouse model, combined inhibition of
VEGF and PDGF caused islet cell tumor regression while
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Anti-PDGF Combination
Treatment for nvAMD: Beyond
Anti-VEGF Monotherapy

VEGF blockade alone failed to do so. In ocular animal
models, combined PDGF/VEGF inhibition provided
maximal regression (not just stabilization) of corneal
and choroidal neovascularization.
Ophthotech has developed an anti-PDGF drug (E10030)
to study its effects on human ocular CNV inhibition.
A phase 1 clinical trial was conducted to evaluate intravitreal E10030 and ranibizumab combination intravitreal
therapy. The multicenter, dose escalating trial, evaluated
the safety and tolerability of combination therapy in
treating wet AMD in 22 eyes. Major endpoints included
the presence of dose limiting toxicity, visual acuity and
CNV size. There were no adverse events related to the
study drug and all doses were well tolerated. Eyes
responded well to the combination therapy and at week
12, 59% percent of eyes improved vision by >15 letters
while the mean increase in BCVA was 14 letters from
baseline. Although there was no control group, other
monotherapy anti-VEGF trials such as the MARINA/
ANCHOR/VIEW trials only showed that roughly 1/3
of eyes gained >15 letters.
In addition, all eyes undergoing combination therapy
with E10030 and ranibizumab demonstrated neovascular
regression with an 86% average magnitude of regression.
Eyes undergoing monotherapy anti-VEGF injections
typically have stability or progression of the CNV
membranes, not regression. E10030 was well tolerated
with no safety concerns. Numerous examples of eyes
undergoing combination therapy were presented by
Dr. Dugel showing regression of CNV on fluorescein
angiogram and OCT, with corresponding visual improvement. A phase 2 randomized, prospective study trial
evaluating combination anti-PDGF and ranibizumab
therapy is underway. 444 patients are randomized to
three groups; 1) E10030 (0.3mg) + ranibizumab, 2)
E10030 (1.5mg) + ranibizumab, 3) sham + ranibizumab.
In summary, anti-PDGF inhibits pericyte recruitment,
strips perictyes in the established CNV complex without
affecting host non-neovascular vessels, and causes both
inhibition and regression of the CNV complex when
used in combination with anti-VEGF therapy. AntiVEGF monotherapy causes new CNV stability, but does
not result in its regression. Trials thus far evaluating
combination anti-PDGF and ranibizumab have been
promising with both visual acuity gains and the
safety profile.
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Q: Given the effectiveness of anti-VEGF monotherapy
in treating wet AMD, how do we pursue large,
randomized investigations of combination therapy?
A: We need to admit that there is a gap between what
we should do when treating wet AMD and what we
actually do. Monthly injections of anti-VEGF therapy
work well. However, in clinical practice this is not
always the treatment of choice due to various reasons
including treatment burden. Although many treatments
look promising in phase one and two studies but do not
amount to anything, we still need to further investigate
these alternative modalities. Monotherapy works well,
but we should still try to obtain better treatments, and
investigating combination therapy may lead to more
sustainable treatment modalities.
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INTERACTIVE QUESTIONS

Q: I STRICTLY follow the ANCHOR/MARINA
protocol in treating my nvAMD patients with
ranibizumab monthly for at least 2 years in: (n=91)
100% of my patients . . . . . . . . . . . 1%
50% of my patients . . . . . . . . . . . . 9%
25% of my patients . . . . . . . . . . . 13%
10% or less of my patients . . . . 77%
Q: I STRICTLY follow the guidelines of landmark
anti-VEGF studies (ANCHOR/MARINA, BRAVO/
CRUISE, DRCRnet) in treating my nvAMD, VO,
DME patients in the following frequency (n=83)
100% . . . . . . . . . . . 2%
50% . . . . . . . . . . . . 6%
25% . . . . . . . . . . . 25%
10% or less. . . . . 66%
Q: I believe that combination therapy will ultimately
provide a more sustainable treatment model than
anti-VEGF monotherapy: (n=85)
Yes . . . . . . . . . . . . 94%
No . . . . . . . . . . . . . 6%
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25G Vitrectomy without
Scleral Buckling for RRD, PVR,
and Giant Breaks
Steve Charles, MD
PRESENTATION

Vitrectomy without scleral buckling for
rhegmatogenous retinal detachment is
often referred to as “primary vitrectomy”;
a term which at least initially implied
that scleral buckling was the standard of care and should
be tried before resorting to vitrectomy. Some surgeons
use vitrectomy only for pseudophakic eyes believing
incorrectly that vitrectomy causes de novo nuclear
sclerosis when, in fact, it only causes progression of
pre-existing nuclear sclerosis.
Many experienced scleral buckle surgeons state that
they “never” produce strabismus yet prospective trial
reported by Ron Michels demonstrated a 50% incidence
of increased tropias and phorias. Encircling buckles
may result in damage to the superior oblique tendon
producing problematic vertical strabismus. Traction on
muscle traction sutures, aggressive stripping of the intramuscular septum, Tenon’s capsule, and episclera, cautery
and encircling bands may cause damage to extraocular
muscles or damage to the levator aponeurosis muscle
resulting in ptosis.
More serious complications of scleral buckling include
late intrusion of the buckle and buckle extrusion and
infection. Intraoperative complications include a 5%
incidence of retinal incarceration at the drainage site
when using cut-down drainage as well as bleeding related
to the drainage site. Scleral, choroidal, retinal perforation with scleral sutures is a not uncommon as well;
sometimes with serious consequences.
Encircling bands produce 2.75 diopters of myopia which
is totally unacceptable, especially to patients that have
had refractive or cataract surgery.
Vit-Buckles
Many vitreoretinal surgeons usually use encircling bands
in conjunction with vitrectomy for repair of rhegma togenous retinal detachment; so called vit-buckles. I
have not used this approach for two decades in order to
eliminate buckling induced refractive errors, strabismus,
ptosis, and pain as well to reduce operating times and

83

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES

...............................................................................................................

...............................................................................................................

WILLIAM O. EDWARD FOUNDERS LECTURE

therefore labor costs. Brazitikos has shown that
vitrectomy without scleral buckling for retinal detachment produces better outcomes than vit-buckles.
The author utilizes 25G sutureless approach for all
vitrectomies including rhegmatogenous retinal detachments, PVR, giant breaks, and diabetic traction retinal
detachments. 25G vitrectomy fluidics are preferable to
23G or 20G fluidics for RD cases because port-based
flow limiting due to a smaller lumen reduces pulsatile
vitreoretinal traction. Vit-buckles are no longer
indicated; the focus should be on 25 gauge vitrectomy
techniques and wide-angle visualization to repair retinal
detachments without causing pain, refractive error,
strabismus, ptosis, cosmetic problems and longer, more
costly operating times.
NOTES

Recent advances in vitrectomy instrumentation have
enabled the efficient and safe use of vitrectomy alone in
treating rhegmatogenous retinal detachments (RRD)
no matter the extent, location or whether PVR is
present. Dr. Charles talks about numerous techniques
to perform successful 25 gauge RRD surgery and why, in
his experience, scleral buckling is not necessary in the
treatment of retinal detachments. To begin, 25 gauge
vitrectomy surgery now offers high cut rates and
advanced fluidics resulting in less vitreoretinal traction
and less iatrogenic retinal breaks and movement. It can
be performed sutureless and under wide angle viewing
with high primary success rates (roughly 90%) which
is comparable to the success rate of primary scleral
buckling. Cataracts may progress with vitrectomy,
although de novo formation does not occur.
Other potential complications include iatrogenic breaks
(the risk has decreased with the new instrumentation)
and endophthalmitis, although rare. Dr. Charles believes
that scleral buckle complications far exceed those of
vitrectomy, and include refractive changes, ptosis,
strabismus, pain, retinal incarceration at the drainage
site and late problems such as buckle extrusion or
infection. There has not been substantial evidence
demonstrating that combined vitrectomy-buckles
produce better outcomes than vitrectomy alone,
regardless of the characteristics and location of the
detachment. Combined surgery also leads to longer
operating times and higher rates of general anesthesia.
Dr. Charles feels no need to use the chandelier or wideangle illumination as the diffuse illumination reduces
the ability to see vitreous and ERM’s while the back
scatter increases glare from cataract or an IOL. Also,
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The surgeon should consider a drainage retinotomy if
there is poor view of the break (small pupil, posterior
capsular opacification) or when a small peripheral break
is present which may lead to difficult and dangerous
subretinal fluid drainage. A posterior, superior and nasal
retinotomy is preferred and a posterior site may lead to
more complete subretinal fluid drainage when compared
to drainage from a peripheral break.
Regarding inferior retinal detachments, one surgical
repair technique is to leave medium term PFO in the
eye. This technique is ideal for failed inferior buckles and
the addition of a buckle is not necessary during this
procedure. During the primary surgery, laser is applied to
the breaks and the patient is positioned seated, standing
or semi-reclining. A second, short procedure is performed
14 days later to remove the PFO after the laser marks
have pigmented. Dr. Charles has had a high success rate
with this technique and no eyes have experienced
toxicity. Subconjunctival decadron and topical durezol
prevent significant inflammation.
25 gauge instrumentation can also be used to perform
successful and safe RRD surgery when PVR is present.
The anterior PVR (radial anterior loop traction) is
removed with the 25 gauge cutter, and membranes are
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it’s associated with an additional sclerotomy. He also
advocates for the use of a contact based wide angle
viewing system as it eliminates corneal asphericity and
provides the surgeon with a greater field of view than
the non contact system. Perfluorocarbon liquid is used
to assist with subretinal drainage when a giant break is
present. A complete PFO fill is essential to prevent
slippage in these cases. Its use also offers the advantage
of more complete and feasible subretinal fluid removal.

peeled with the 25 gauge disposable ILM forceps in a
posterior to anterior fashion. PFO should only be used
when excessive retinal movement occurs during peeling.
If subretinal PVR is causing retinal contour changes,
perform a retinotomy and remove the subretinal band
with 25 gauge endgrasping forceps. If the retina remains
elevated after fluid air exchange, consider performing
an incremental retinectomy. Consider using silicone oil
when significant PVR is present. If reoperation is
necessary, a two port 25 gauge silicone oil reoperation
technique can be performed. A superotemporal 25 gauge
cannula is made for the forceps and other tools while a
superonasal cannula is used for the endoilluminator. It is
possible to peel PVR membranes without removing oil.
With this technique there is less ocular trauma and
shorter operating times.
INTERACTIVE QUESTIONS

Q: The incidence of increased phoria and tropia
after scleral buckle surgery is approximately: (n=77)
1% . . . . . . . . . . . . 10%
5% . . . . . . . . . . . . 30%
50%. . . . . . . . . . . 60%
Q: The incidence of scleral buckle removal is
approximately: (n=77)
1% . . . . . . . . . . . . 40%
5% . . . . . . . . . . . . 34%
50% . . . . . . . . . . . 26%
Q: The average axial myopia induced by a encircling
buckle is approximately: (n=85)
1.5 diopter . . . . . . . 5%
2.0 dipoter . . . . . . 12%
2.75 diopter . . . . 84%
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Neil M. Bressler, MD
PRESENTATION

1. “As needed” ranibizumab with q4
week visits (mean of 7 injections,
12 visits) equivalent to gold standard
of q4 week injections & more
practical than q4 week injections
2. “As needed” bevacizumab with q4 week assessment is
practical (mean of 8 injections) but not necessarily
providing equivalent visual acuity outcomes – if using
bevacizumab, consider every 4 week injection
3. 3 doses followed by every 8 week (7 doses, 7 visits,
no OCT) aflibercept is equivalent and more practical
than q4 week injections
4. Unknown if “as needed” aflibercept (with unknown
total # of doses, visits, OCTs), which also is more
practical, is equivalent to ranibizumab q4 weeks
NOTES

Previous clinical trials have demonstrated the efficacy
of monthly ranibizumab injections in treating wet agerelated macular degeneration (AMD). Of the eyes
injected monthly in the ANCHOR trial with predominantly classic choroidal neovascular membranes
(CNV), 40% gained >/= 15 letters of vision from
baseline compared to 6% of eyes receiving PDT.
Similarly, in the MARINA trial, 34% of eyes containing
minimally classic or occult membranes achieved visual
success. Despite the enormous success of ranibizumab
therapy, the need for monthly injections has led to a
huge treatment burden in management of this disease.
The CATT and VIEW trials set to investigate alternatives to injecting ranibizumab monthly. Dr. Bressler
raised four questions which he addressed during his talk.
1) Is it just as good to treat on an “as needed” basis with
ranibizumab? 2) Is it just as good to treat on an “as
needed” basis with bevacizumab? 3) Is it just as good to
treat with 3 monthly doses followed by every other
month with aflibercept? 4) Is it just as good to treat on
an “as needed” basis with aflibercept?
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Clinically Relevant Impact
of CATT on Managing
Neovascular AMD

The CATT trial set to address the first two questions.
The study was designed as a non-inferiority trial amongst
four study groups, with a limit (at the one year mark) for
the difference between groups of one line on the ETDRS
visual acuity chart (5 letters). Based on the study design,
bevacizumab was determined to be either non-inferior
(equivalent), inferior, or inconclusive (inferior or equivalent) when compared to ranibizumab. The results of the
trial showed that the following were non-inferior (equivalent) to one another: monthly bevacizumab vs. monthly
ranibizumab injections, PRN bevacizumab vs PRN
ranibizumab, PRN ranibizumab vs monthly ranibizumab,
PRN ranibizumab vs monthly bevacizumab. It was
inconclusive (inferior or equivalent), however, when
comparing PRN bevacizumab vs monthly bevacizumab
and when comparing PRN bevacizumab vs monthly
ranibizumab. Therefore, based on the study results, it is
safe to consider PRN ranibizumab with monthly examinations/assessments as this approach was non-inferior to
monthly ranibizumab injections.
It could also be concluded that when considering
bevacizumab, only q4 week injections confidently gives
equivalent visual acuities since PRN bevacizumab
produced inconclusive results when compared to q 4
week bevacizumab or ranibizumab treatments. These
conclusions are based on 1 year data. From the graph
comparing mean change in vision vs follow up (weeks),
there appeared to be a trend for decreasing change in
vision between weeks 36 and 52 amongst the PRN
ranibizumab and PRN bevacizumab groups. Dr. Bressler
cautioned that if this trend continued through 2 years,
then PRN ranibizumab with monthly examinations may
no longer be equivalent to the monthly ranibizumab
treatment arm.
The VIEW1 and VIEW2 studies were designed to
compare aflibercept to ranibizumab. Aflibercept was
administered at doses of 0.5 mg or 2.0 mg at four week
dosing intervals or 2.0 mg at an eight-week dosing
interval (following three monthly injections).
Ranibizumab was administered every four weeks (0.5
mg). The primary visual endpoint was the percent of eyes
that maintained or improved vision at the end of one
year. It was determined that aflibercept injections every
other month (following 3 monthly injections) were non
inferior to monthly ranibizumab injections answering
question # 3 above. In the second year of the study,
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To conclude, the CATT and VIEW trials investigated
alternative therapies to monthly ranibizumab injections
for the treatment of wet AMD. 1) “As needed”
ranibizumab with monthly visits (mean 7 injections,
12 visits) was equivalent and more practical to monthly
injections. 2) “As needed” bevacizumab with monthly
examinations was practical (mean 8 injections) but not
necessarily equivalent to monthly ranibizumab injections. If using bevacizumab, consider monthly injections.
3) Three monthly doses of aflibercept, followed by every
other month (7 doses, 7 visits) is equivalent and more
practical than monthly injections of ranibizumab.
4) It is unknown if PRN aflibercept is equivalent to
monthly ranibizumab injections.
DISCUSSION

Comments: 1) It is important to understand that
inconclusive does not mean worse. PRN bevacizumab
is not necessarily worse when compared to monthly
bevacizumab or monthly ranibizumab injections, but
rather inconclusive. 2) Regarding aflibercept, it is
unknown what happens with PRN dosing as we do not
currently have guidelines for injection intervals.
However, guidelines should not only pertain to injection
intervals but to follow up intervals as well. For example,
if we treat every other month with aflibercept, do these
patients still need to be followed monthly? More information needs to be collected to determine both
treatment and follow up intervals.
Comment: The VIEW trial demonstrated for the first
time that monthly injections are not necessary, but
patients are still followed every month. Is this necessary?
Can we just follow these patients every other month?
We do not know the answer to this yet, but we need to
understand that both injection and follow up play a role
in treatment burden.
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patients were treated with the same dose as in the first
year and were evaluated monthly to determine need for
retreatment. Patients were treated at least every 12
weeks. Data is underway to determine the results of PRN
aflibercept treatment.

Comment: If ranibizumab monthly does well, then why
not just bring a patient back for a monthly injection and
forgo the examination and subsequent imaging? Once
again the treatment burden is not just dependent on the
injection itself but the examination as well.
Comment: Each follow-up and treatment plan should be
discussed with a patient, as many patients still prefer an
evaluation before making a decision regarding an
injection.
INTERACTIVE QUESTIONS

Q: The 1-year results of the CATT data did not
show which of the following: (n=61)
Avastin as needed was non-inferior
to Lucentis every 4 weeks. . . . . . . . . . . . . . . . . 75%
Lucentis as needed was non-inferior
to Lucentis every 4 weeks . . . . . . . . . . . . . . . . . . . 5%
Serious adverse events were more frequent
in the Avastin arms than the Lucentis arms. . . . . 7%
Lucentis as needed averaged
7 injections over one year . . . . . . . . . . . . . . . . . . . 3%
The cost of Lucentis as needed was far
higher than the cost of Avastin every 4 weeks . . 10%
Q: Which of the following was noted between
weeks 36 and 48 regarding visual acuity outcomes
in CATT (n=71)
1. Visual acuity declined in the
Avastin every 4 weeks group. . . . . . . . . . . . . . . . . 0%
2. Visual acuity declined in the
Lucentis every 4 weeks group. . . . . . . . . . . . . . . . . 0%
3. Visual acuity declined in the
Avastin as needed group. . . . . . . . . . . . . . . . . . . . . 4%
4. Visual acuity declined in the
Lucentis as needed group. . . . . . . . . . . . . . . . . . . . 1%
3 and 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94%
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George A. Williams, MD
PRESENTATION

2012 promises to be a seminal year
for health care reform. The Supreme
Court is expected to rule on the
constitutionality of ACA by
the end of the summer.
Regardless of this decision, important new issues are in
play for retina specialists and all physicians. 2012 marks
the lessening of the carrot and the beginning of the
stick for payment for e-prescribing, EMR and PQRS.
The advent of Accountable Care Organizations presents
a variety of questions and concerns. The role of retina
specialists in the ACO model is yet to be defined.
Recently, the OIG has expanded the investigation into
the pricing and use of ranibizumab and bevacizumab.
Finally, there will be continuing pressure on fee-forservice payment from MedPAC and the RUC with a
particular emphasis on surgical specialties and officebased imaging.
NOTES

Dr. Williams addressed concerns regarding the current
health care reform, how it may prove difficult to fund the
changes, and how we as Ophthalmologists or retinal
specialists will be affected. In 2010, health care cost $2.6
trillion in the United States, 17.9% of the gross domestic
product (GDP). Taxpayers paid roughly 49% of this cost.
Broken down further, Medicare contributed 20% ($534
Billion (B)) while private health insurance accounted for
32 % ($845 B) and the consumers paid 11% ($288 B)
out of pocket. Since 1999, the cost of health insurance
has increased 131% with a corresponding increase in
percentage of worker contribution (128% increase).
Workers now pay 47% more for family health care
coverage than they did in 2005, however, their job wages
have only increased 18%. In addition, employers only
pay 20% more toward their employer’s health insurance
when compared to 2005. The average family premium in
2010 was $13,770.
Regarding healthcare reform, Dr. Williams pointed out
that the future of Medicare is the future of medicine,
which contributes a large portion to the health care cost.
The four parts of Medicare include: Hospital insurance
program (Part A), Supplemental insurance program (Part
B), Medicare advantage program (Part C), Prescription
drug benefit (Part D). In 2010, the major source of
revenue for Part A (Hospital inpatient, Skilled nursing
facilities, hospice care) came from payroll taxes (85%)
while taxation of social security benefits contributes 7%.
The assessment of the financial outlook for the Medicare
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Part A Hospital Insurance Trust Fund has recently varied
significantly, with projections ranging from 2 years to 28
years of remaining solvency.
In 2009, the projected solvency decreased to 8 years,
because of the economic downturn, expenditure growth,
increased payments to private Medicare advantage
health plans, and the addition of Part D to Medicare
(prescription drug plan). In 2010, the projected solvency
of Part A Trust fund was extended to 2029. Problems
exist with Medicare expenditure. In 2005, the highest
10% of the Medicare beneficiaries were responsible for
63% of the total Medicare spending. A small proportion
of the U.S. population accounted for the majority of the
health care spending while the 50% of the population
with the lowest expenses (<$786) accounted for only
3.0% of total spending.
The Medicare Sustainable Growth Rate (SGR) is a
method that the U.S. uses to control spending/costs by
Medicare on physician services in attempt to ensure that
the Medicare expense does not exceed the growth in
GDP. The SGR also includes a conversion factor that
changes physician service payments based on the
previous year. For example, decreased payments are paid
if in the previous year expenses exceeded expectations.
The estimated costs over the next 10 years exceeds $350
billion, however, Congress has not adjusted the SGR
accordingly. Practice costs are projected to continue to
increase while Medicare physician payment rates
continue to decrease. Medicare payments are stable until
December 31st, however if there is no change to the
SGR we could expect 30% cuts in the future.
The Patient Protection and Affordable Care Act
(PPACA) was signed by President Obama, March 31,
2010. Through this act, coverage is provided to an
additional 32-34 million people, however, 23 million are
still not covered. In addition, the CMS (Center for
Medicare and Medicaid services) claims the act will
increase costs and health care spending beyond already
unsustainable levels. The CMS added that future impacts
of the PPACA on health expenditures, insured status,
individual decisions and employer behavior are uncertain.
Through the PPACA, individuals not covered by work
or government insurance are required to maintain health
insurance (individual mandate). Medicaid expanded to
cover 20 million people, up to 1.33 of the federal poverty
level, while the federal government will cover 90% of
this increase. PCP (family medicine, internal medicine,
pediatrics) will get an increase in Medicaid rates, and
there will be a move for health “prevention/wellness.”
In 2012, the ACO (Accountable Care Organization)
will phase in under the PPACA, which are a group of
doctors, hospital, and other health care providers who
coordinate care to Medicare patients. In 2013, increased
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The perception is that the RUC/CMS has been too
generous to physicians, particularly specialists, and the
RUC has, therefore, been under attack. The IPAB acts
as a RUC substitute, with a primary focus on physicians.
Sequelae of the PPACA will result in the development
of new payment systems to reward quality and control
costs. It will end fee for service payment, bundle Part A
and B of medicare into “episodes of care”, and promote
gainsharing between providers and institutions. For
each episode of care (EOC), the ACO will receive one
payment which it will allocate to both the provider and
institution creating incentives for both to be aware of
the other’s cost.
Value based payments have given doctors financial
incentives to improve the quality and efficiency of care
rather than payments based strictly on volume of services
delivered. In the future, demonstrations aimed at
reducing spending and increasing quality of care face
significant challenges in overcoming incentives inherent
to Medicare’s fee-for-service payment system. Through
the PPACA, the hospitals’ overall position has
strengthened and they have become major economic
players with political power. The physician-hospital
relationship is going to change due to bundling of Part A
and B payments per episode of care. The bundling for
some services will allow physicians to share in part A
growth and incentivize them to control Part A costs,
with a net effect of more hospital employed physicians.
Regarding Ophthalmology, there will be an increased
competition from hospitals for outpatient payments as
hospitals transition to more outpatient care.
DISCUSSION

Q: On one hand, physicians are moving towards
ASCs and office based practice, however, hospitals are
gaining more political power and have strengthened
their position. What does the future hold for ASCs
and hospitals?
A: The ASC and hospital are very adversarial already in
many parts of the country. As a whole, Ophthalmology
still has a small impact compared to other services and
procedures. However, expect more changes to occur in
the future and for the strength of the hospital to increase.
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payments to PCP will be made and full disclosure of
industry payments to doctors will be required. Under the
PPACA, the Independent Payment Advisory Board was
created with a goal to eliminate political input into payment policies and to achieve specific savings in Medicare
without affecting coverage or quality. Hospitals, hospices
and clinical labs are exempt through 2019.

Comment: It is important to take hospital policy
seriously and that there are no winners when arguing
with the hospital. Hospitals feel that their policies are
important, and it is therefore important to follow them.
The hospitals base a lot of their policies on a “satisfactory survey” that patients fill out upon discharge. A
patient may review a hospital negatively because of pain
experienced after an operation such as a hip operation,
even though the surgery was successful. The hospital
receives money from Medicare based on these satisfactory scores, so they are still important.
Q: How long before physicians demand that everyone
gets insured and covered?
A: We have many people who don’t have health care
coverage, so the reform has done some good to cover
more. We can’t discard the current model completely.
However, modifications are necessary.
INTERACTIVE QUESTIONS

Q: Health care reform in 2012 will have what impact
on the retinal specialist? (n=51)
Improved reimbursement . . . . . . . . . . . . . . . . . . . . . 0%
Decreased documentation responsibilities. . . . . . . . 0%
Increased incentives for electronic health records . 22%
None of the above . . . . . . . . . . . . . . . . . . . . . . . . . 29%
ARE YOU KIDDING ME? . . . . . . . . . . . . . . . . 49%
Q: Focus on outstanding patient care will drive health
care policy. Retinal specialists will be encouraged to
choose best care practices without concern on pricing
(eg. Bevacizumab, ranibizumab, aflibercept) (n=64)
Health policy will focus on episode of care
that will include cost of care delivery . . . . . . . . . 20%
Health policy will encourage individual decision
making of the physician without penalty . . . . . . . 0%
Electronic health records will increase
patient contact, decrease medical error,
and improve efficiency of care. . . . . . . . . . . . . . . . 0%
ARE YOU KIDDING ME? . . . . . . . . . . . . . . . 80%
Q: HOW DEPRESSING WAS MY TALK? (n=46)
My favorite football team lost . . . . . . . . . . . . . . . 11%
I can see only part of my daughter’s new tattoo . . 26%
My dog was hit by a car . . . . . . . . . . . . . . . . . . . . . 2%
This is the most depressing talk
I’ve heard in my life! . . . . . . . . . . . . . . . . . . . . . 61%
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Carl D. Regillo, MD
PRESENTATION

Retained lens material (RLM) in the
vitreous cavity is a potentially serious
complication of modern cataract surgery,
estimated to occur in 0.3-1.1% of cases.
Historically, achieving good visual acuity outcomes
after pars plana vitrectomy (PPV) for RLM has been a
challenge because of high complication rates. A look
back at all published series since 1980 with 25 or more
showed that retinal detachments occurred in 8-17% of
cases, CME persisted in up to 46% of cases, and visual
acuity of 20/40 or better was achieved in only 55%
(44-71%) of cases.The main causes of poor final visual
outcome were retinal detachment and CME.
Efforts to improve the outcomes for RLM have focused
on PPV techniques to minimize complications. Over the
past decade, vitrectomy technology and equipment has
evolved greatly. Widefield viewing and improved fluidics
along with smaller instrumentation has allowed for
much more efficient, less traumatic, and more controlled
surgery. Improved outcomes are now finally being
reflected in the literature with recent series showing
detachment rates down around 5-9% and final visual
acuity of 20/40 or better in up over 70% of eyes.
Reducing complications associated with RLM removal by
PPV involves not only the vitrectomy surgery itself, but
management throughout the entire perioperative period,
beginning with the cataract surgeon. Timely consultation
is important and evidence now suggests that outcomes
are, on average, better with earlier intervention, although
it is not necessary to operate the same day. That being
said, the best timing is still likely to vary from case to
case and may depend on factors such as corneal edema,
amount of lens material retained, degree of inflammation,
and others.
Overall, our results with PPV for RLM appear to be
improving over the past decade. This is likely to be from
both improved PPV technology and techniques and
better overall perioperative management. More generous
use of steroids during or after surgery may also be a factor
in improving outcomes. However, given the high patient
expectations that are associated with cataract surgery
and the very high visual success rates with uncomplicated cataract extraction, there is still plenty of room
for improvement.
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Management of
Retained Lens Material

NOTES

Retained lens material (RLM) in the posterior segment
remains a common cause of referral from anterior segment
surgeons. The widespread adoption of phacoemulsification
in the 1980s and early 1990s increased the incidence of
RLM after cataract extraction, and in fact there are few
notable series of RLM in the literature prior to 1990.
Rates have subsequently declined due to improvements
in phacoemulsification technology and technique, but
RLM still occurs in about 1% of cases.
Retinal detachment risk
We have seen the rate of retinal detachment with RLM
decline in the last five years or so. This is reflected in
the larger published series. Most series of RLM collected
prior to 2005 noted a retinal detachment rate between
8 and 17%. Subsequent papers report retinal detachment
in less than 7% of cases. This success is probably attributable to improvements in both cataract surgery and
vitrectomy. Anterior segment surgeons are more adept
at recognizing the problem, doing limited anterior vitrectomies, placing intraocular lenses when appropriate,
and referring promptly to vitreoretinal colleagues.
Vitreoretinal surgeons perform thorough pars plana
vitrectomies prior to removing posterior lens material
and inspect the periphery carefully for retinal breaks
and residual traction. Newer vitrectomy platforms allow
faster cut rates to reduce traction, and lens pieces can be
removed efficiently with less manipulation using either
the cutter or posterior phacoemulsification. Wide-angle
viewing has been particularly important in these cases,
allowing easier identification of lens material and
peripheral pathology.
Other complications
Rates of cystoid macular edema have not significantly
declined in recent years, and this remains the most
common cause of moderate to severe visual limitation
after RLM. Lens material can induce a marked inflammatory response that causes macular edema in addition
to elevated intraocular pressure and corneal edema.
Vitrectomy and removal of the RLM is critical when
there is significant inflammation, and many surgeons are
using adjunctive corticosteroids to help modulate it. As
of now there is no consensus on the role of perioperative
steroids.
Additional complications of RLM include endophthalmitis, suprachoroidal hemorrhage, corneal edema,
and glaucoma. At times it is difficult to distinguish
between the inflammation secondary to RLM and
endophthalmitis, and the two may occur together.
Corneal edema is frequently due to inflammation and
increased intraocular pressure, and can complicate
vitrectomy surgery.
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Timing of surgery
Vitrectomy timing remains a controversial topic. A
recent paper from Dr. Colyer’s group in Washington DC
suggested the same outcomes with same day versus
delayed vitrectomy. Both groups had a very low retinal
detachment rate, with a small trend towards fewer
detachments in the delayed surgery group. The delayed
surgery group in that study had a mean interval of 15
days. At this point there are no strong studies to support
a delay of 7 days versus 14 days versus longer. A recent,
relatively complex meta-analysis attempted to answer
that question. It found better outcomes with vitrectomy
between 3 and 7 days. There are questions with that
study, but its presence in the literature may have medicolegal ramifications, so everyone should be aware of it.
Surgical technique
Anterior segment surgeons should be counseled to
remain calm, perform an anterior vitrectomy through
the corneal wounds, place an IOL, check the wounds
for vitreous connections, and then suture them. He
discourages a pars plana approach and blind maneuvering
by the cataract surgeon. The patients should be referred
promptly to vitreoretinal colleagues.
Dr. Regillo’s technique for vitrectomy involves starting
with 23-gauge instrumentation and enlarging one wound
to 20 gauge for a phacofragmatome when necessary for
larger or denser nucleus fragments. He cleans the vitreous
in the anterior chamber, removes residual cortical material,
then completes a pars plana vitrectomy. Attention
should be drawn to the vitreous base for small lens
particles. He always irrigates the anterior chamber to
identify small fragments in the angle, and concludes the
surgery with a careful peripheral examination with
depression under wide field view. He aggressively manages
postoperative inflammation and intraocular pressure.
DISCUSSION

Q: Does the type of lens material influence when you
decide to operate on these eyes?
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Large series report glaucoma at last follow-up in 12-21%
of patients who did not have glaucoma preoperatively.
Most of these can be managed with topical glaucoma
medications, but a smaller percentage may require
filtering surgery. Some studies have suggested that earlier
vitrectomy and RLM removal reduces risk of glaucoma.
Aggressive modulation of intraocular inflammation
before vitrectomy also helps contain the intraocular
pressure.

A: Yes it does. Significant nuclear material is unlikely to
resolve and causes robust inflammation, so I am much
more likely to operate on those eyes. It should be pointed
out that distinguishing nuclear from cortical material can
be difficult. Cortex can become hydrated and flocculent
and look like nucleus.
Q: Do you ever use PFCL to float the lens material up?
A: No. I have tried it in the past, but it tends to push the
lens material peripherally and does not seem to help in
removal. If anything it can make removal harder and
constitutes an extra step.
Q: How do you minimize the amount of time that you
chase after the lens fragments?
A: Using lower power reduces the tendency of the RLM
to fly off of the phaco tip. I use 50-100% power when
using the Ozil tip with zero phaco power.
Q: How do you time the vitrectomy?
A: We rarely do it the same day as the cataract surgery.
At Bascom Palmer and Cornell it is usually done the
same day. Many institutions schedule retina cases into
the OR every day so that a retina surgeon is always
available. We discourage cataract surgeons elsewhere
from sending patients for same day surgery at a different
facility.
Q: How do you enhance your efficiency at lens removal
with the cutter?
A: Once the vitrectomy is completed, you can decrease
the cut rate and manipulate the duty cycle to favor open
port. This increases flow and improves lens movement to
the cutter. This is one of the situations in which duty
cycle control is really useful. If you can get it all out with
the cutter, you avoid having to enlarge an incision.
INTERACTIVE QUESTIONS

Q: Large RLM published series indicate retinal
detachment complication rates in the following range:
(n=51)
2-4% . . . . . . . . . . . 10%
5-7% . . . . . . . . . . . 24%
8-17% . . . . . . . . . 57%
18-25% . . . . . . . . . 10%
Q: The timing of RLM surgery has no influence on the
glaucoma long term complication rates (n=79)
True . . . . . . . . . . . 32%
False . . . . . . . . . . 68%
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David W. Parke, II, MD
PRESENTATION

Statistically, on average, each retina
specialist will have three malpractice
claims filed against him/her during a
lifetime of practice. Despite programs to
improve patient safety and quality outcomes and despite
sporadic state-based tort reform initiatives, malpractice
claims remain a tragic part of retina practice. Some have
obvious merit; some are clearly spurious; and many are
neither obviously meritorious nor obviously spurious.
For both the physician and for the patient, dealing with
potential malpractice tort litigation depends upon:
• Risk mitigation (both medical and nonmedical)
• Effective claims management
Elements in retina-specific risk mitigation include:
• Understanding and reducing your practice’s
unique risk profile
• Office administrative processes
• Patient selection
• Informed Consent
• Documentation/EHR impact
• Counterparty exposure
• Standard of care behavior
Elements in effective claims management include:
• Records handling
• Understanding the claims management process
• Knowledgeable insurance company claims staff,
attorneys, and expert witnesses
• Willingness and ability to assist in your own defense
OMIC insures more retina specialists by far than any
malpractice insurance company in the country. As Chair
of the OMIC Claims Committee, I reviewed all signifi cant retina-related claims for a number of years. By
presenting specific, interesting retina claims stories,
specific recommendations pertinent to risk mitigation
and patient safety will be presented.
NOTES

Malpractice claims are a reality of modern medicine,
and as long as we have attorneys, we will have claims.
However, you can dramatically reduce your exposure
with aggressive mitigation of risk. It behooves us to
periodically study prior claims in order to identify these
areas of risk.
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Risk Mitigation in
Vitreoretinal Surgery Practice:
True Stories

Case examples
All of these cases are modified from real cases managed
by the Ophthalmic Mutual Insurance Company (OMIC),
which insures about one third of practicing ophthalmologists in this country. Ophthalmologists average one
claim filed per twelve years of practice. Interestingly, two
out of the three most commonly misdiagnosed entities in
the OMIC database are retina-related: retinal detachment and intraocular foreign body.
Case 1: A surgeon repairs a retinal detachment using
PFCL, and after surgery the vision is 20/70 with multiple
small submacular PFCL bubbles. The surgeon advises
observation, but the patient seeks second opinion with
another surgeon who advises removal. The second surgeon
performs PPV with PFCL removal, and postoperative
vision is 20/400 with a macular hole. The first surgeon is
sued for failure to remove the PFCL. The first surgeon
prefers to settle and does so, but an after-the-fact mediation
rules in his favor. The take-home points are that the suit
probably would not have been filed without the second
surgeon’s comments and that you should have faith in
yourself and your insurer if you think you can win.
Case 2: A 35-year-old myope develops floaters, has a
well-documented normal retinal exam, and calls the
physician from across the country three days later with
a scotoma. The patient is told to see someone that night
or the next morning. He flies to a third city and has a
retinal detachment repair that is unsuccessful. The
patient sues the first physician for not counseling him to
go immediately to the ER. The defendant has excellent
documentation of the phone call and wins in trial.
Good, legible documentation even of phone conversations is critical.
Case 3: A patient undergoes retinal detachment repair
with expansile gas. He is admitted to a separate hospital
for an unrelated medical issue. Intraocular pressure is
noted to be elevated and the surgeon’s partner phones in
a prescription for glaucoma drops. By time of discharge
the patient is NLP with a high IOP. The surgeon settles
and the partner is dropped from the case. The key in this
case was that the hospital was well-funded and exposed.
Case 4: A patient develops a hyphema two days after
retinal detachment repair. During evacuation, a retinal
tear is noted and the patient undergoes silicone oil
injection with subsequent removal and AC IOL placement. The patient demands exchange for a PC IOL, the
surgeon acquiesces, and the patient develops postoperative hypotony. The case went to suit and was ultimately
dismissed, but the take-home point is that the surgeon
must not let the patient talk him or her into a procedure.
It will not hold up in court.
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Case 6: A patient with PDR and poorly controlled
diabetes undergoes vitrectomy with postoperative
vitreous hemorrhage. He is observed, partially for general
medical issues, and is ultimately operated by a second
surgeon who finds a retinal detachment. The first
surgeon is sued in a complex case that is eventually
settled. In general, trying to share liability with the
patient (for not maintaining his own health appropriately) does not work. Defend your clinical decisions as
clearly as possible in the chart.
The take-home points
General rules for mitigating your risk are obvious:
document everything including phone calls legibly; do
not inappropriately alter records after the fact; listen to
patients and communicate well; and listen to your legal
counsel and insurer. Electronic medical records pose new
challenges to appropriate documentation. Be wary of
using templates with pre-filled information, avoid
multiple or duplicate notes for a visit or surgery, and
avoid “boilerplate” operative notes. Have clear office
protocols for medication use, phone calls, and keeping
track of referrals. Be careful transferring care of a patient
to a partner.
DISCUSSION

Q: When and how should we terminate patients who are
noncompliant or who don’t show up?
A: When a patient is negatively impacting your care
plan, it is appropriate to consider dismissing that patient.
Go through the appropriate steps of securing that patient
another provider. The OMIC website offers sample
letters and instructions on firing patients.
Q: What is your obligation to care for uninsured patients?
A: Any time a patient calls your office or walks in, you
have created a relationship, and you are obligated to
facilitate another provider relationship if you are unable
to treat him or her. You should document the clinical
issues very well in the chart, and document the referral.
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Case 5: A patient is seen in the ER with a red eye, is
scheduled for a retina specialist appointment but misses
it. He returns to the specialist six months later with
acute retinal necrosis. The specialist has no record of the
referral from the ER and there is some question of his
office refusing the patient for insurance reasons. Even
though the specialist appropriately treats the patient
from that time forward, he is sued. The lesson is that
your office must document all phone calls and referral
requests, and you must follow up on all patients with
whom you come into contact.

Q: Must you get informed consent for each intravitreal
injection? And how safe are standard surgical consent
forms?
A: You do not need to get informed consent for each one
of repeat injections, but you need one good consent in
the chart at the beginning, and another whenever the
circumstances or indication for the procedure change.
Defense counsels always prefer an individualized note in
the chart indicating a consent discussion rather than a
standard form with a patient signature. The more focused
the consent, the more protected the surgeon is.
Q: Are you obligated to provide a phone number and
answering service to patients?
A: Defense attorneys have successfully argued abandon ment when patients have not been able to get in touch
with their doctors’ practices.
Q: Does OMIC have any comment on the recent issues
regarding fungal infections from dyes derived from
compounding pharmacies?
A: Yes, there have been recent cases of post-vitrectomy
or post-injection inflammation associated with
compounded surgical dyes and intravitreal medications.
The etiologic agent is being investigated, but OMIC’s
recommendation mirrors that of the ASRS and AAO –
the physician has an obligation to pursue safe relationships with compounding pharmacies and to minimize the
risk of contamination. The AAO has information on
how to evaluate compounding pharmacies appropriately.
INTERACTIVE QUESTIONS

Q: Inadequate knowledge or skill is the cause of
what percentage of malpractice cases? (n=86)
5% . . . . . . . . . . . . 74%
20% . . . . . . . . . . . 17%
50% . . . . . . . . . . . . 6%
75% . . . . . . . . . . . . 2%
Q: Two of the three most commonly misdiagnosed
entities in the OMIC database are retina-related
(n=85)
Retinal detachment and IOFB . . . . . . . . . . . . . 69%
Epiretinal membrane and retinal detachment . . . 9%
Macular hole and macular degeneration. . . . . . . . 8%
Macular degeneration and diabetic retinopathy . 13%
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George A. Williams, MD
PRESENTATION

Despite the continuing advances in
surgical techniques and retinal drug
therapies, all too often patients afflicted
with retinal disease suffer significant
visual loss. The final common pathway for this visual loss
is photoreceptor and retina glial apoptosis. Retinal
neuroprotection may ameliorate or even prevent
apoptosis. Preliminary work with ciliary neurotrophic
factor administered via encapsulated cell technology
demonstrates a promising therapeutic signal in atrophic
AMD and RP. A slow release preparation of brimonidine
is also under study. The development of an effective
neuroprotective treatment for retinal disease will be the
next breakthrough therapy.
NOTES

Function does not follow anatomy in vitreoretinal
pathology. A satisfactory anatomic outcome can be
consistently achieved in retinal detachments, cystoid
macular edema, diabetic retinopathy, and age-related
macular degeneration, but functional recovery is often
muted or does not happen. The reason in these disease
processes is that retina, and the photoreceptor layer more
specifically, is dying. In order to recover significant
function, we need to learn to modulate this mechanism.
Necrosis and apoptosis are relatively well defined cellular
processes. The former is a chaotic response to severe
stress, with a cascade of reactions leading to loss of
osmotic homeostasis and cell death. The latter, on the
other hand, is a “programmed” cell destruction that is
the most common cause of cell death in thebody. Both
pathways at the molecular level are incredibly complex,
but recent research has identified the players in both
processes relatively precisely. Now that we understand
the steps involved in cell death, we should be able to
intervene pharmacologically.
Apoptosis is fundamentally an intracellular process
without substantial inflammation or membrane dissolution. The cellular remnants are cleared effectively by
neighboring cells. Necrosis, on the other hand, is a
dramatic dissolution of plasma and intracellular
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Retinal Neuroprotection

membranes with release of inflammatory markers. Last
year an ARVO paper reported the successful arrest of
retinal detachment-related necroptosis with necrostatin
in an animal model.
Neuroprotective agents
Neuroprotection involves the modulation or prevention
of neuron cell death. Used in conjunction with other
pharmacotherapy or surgery, adequate neuroprotection
has the potential to rehabilitate neural function so that
it more closely corresponds to anatomy. Neuroprotective
factors like ciliary neurotrophic factor (CNTF) are
already being studied in the eye.
CNTF is one of the most effective neuroprotective
agents thus far studied, but delivery into the eye in a
sustainable form is a challenge. The current mode of
delivery involves the use of encapsulated cell technology.
Human RPE cells are transfected to express CNTF and
are mounted into an immunoisolatory membrane which
permits expression of CNTF without inciting a host
immune response. Implantation of the device is relatively
straightforward, although it must be handled with care to
avoid rupturing the membrane.
The phase II study of the CNTF implant revealed no
significant adverse effects—no endophthalmitis,
glaucoma, or neovascular membrane growth. OCT
revealed dose-dependent increases in the retinal
thickness between months 4 and 18 after injection.
There was a trend towards visual acuity improvement
and decrease in the size of neovascular lesions.
Brimonidine is also a well-known candidate for a neuroprotective pharmacotherapy. Briminodine drops and
Intravitreal injections have been studied, and it is now
being inserted into a polymer for sustained release. The
sustained release form will be studied in patients with
atrophic AMD soon.
As we investigate and attempt to modulate the health
of retinal photoreceptors, we will need the capacity to
identify and monitor individual photoreceptor cells.
AOSLO, which was originally developed to stabilize
images from the hubble telescope, has been adapted for
retinal imaging and allows visualization of individual
retinal cells.

< Previous Talk

Table of Contents

Next Talk >

Retinal Neuroprotection Williams

Q: Are there any trials right now for CNTF besides
in AMD?
A: There is an ongoing small trial of CNTF use in
macular telangiectasia patients. It is a pilot study and the
initial data should be available in six months or so.
Q: Is the hold-up in broad implementation a financing
issue or an FDA approval issue?
A: Probably a little bit of both. The developers have
not pushed it along as aggressively as other products
have been.
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DISCUSSION

INTERACTIVE QUESTIONS

Q: What is the most common mechanism
of retinal cell death? (n=77)
Necrosis . . . . . . . . . 5%
Apoptosis . . . . . . 92%
Autophagy . . . . . . . 0%
Necroptosis . . . . . . 3%
Q: Which of the following is not thought
to be a neuroprotective agent? (n=61)
VEGF . . . . . . . . . . 44%
CNTF. . . . . . . . . . . 7%
Triamcinolone. . . 48%
Brimonidine . . . . . . 2%
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Is Ocular Pathology Still Relevant
to Clinical Ophthalmology?
J. Brooks Crawford, MD
PRESENTATION

Clinical ophthalmologists can do
“in vivo histopathology” with the
new imaging techniques: confocal
microscopy, ultrasound biomicroscopy,
anterior and posterior segment OCT, phase OCT, and
adaptive optics ophthalmoscopy (AOSLO). However
none of these techniques show actual histology. None
show individual cell morphology. Cellular atypia,
mitotic figures, and protein expression in and on cells
are features that are often essential to determining
the correct diagnosis and therefore the appropriate
treatment.
Can general pathologists replace ophthalmic pathologists? General pathologists and their laboratories have
problems dealing with the very small biopsies, such as
retinal biopsies, we often obtain and the importance of
the proper orientation of surgical tissue from the eye
since they are not familiar with the intricate anatomy of
the eye. They often have difficulty communicating with
ophthalmologists because of our unusual terminology
and clinical needs.
We often rely on general pathologists for help in the
diagnosis of orbital tumors. Also we utilize their laboratories that perform immunohistochemical stains and
molecular pathology since eye pathology laboratories
don’t have the volume of cases requiring these techniques to support such a dedicated laboratory. We rely
on their experts in cytology to interpret our fine needle
aspiration biopsies. This is a subspecialty of pathology
and a limited number do it well. Not only is this
important for diagnosis in some situations, but it will
likely become important in determining the prognosis
for some tumors such as uveal melanomas and therefore
the appropriate treatment.
One of the most important duties of eye pathologists is
to educate our residents and colleagues to understand
the pathophisiology of ocular disease and clinical pathologic correlations. John Clarkson discussed this and its
economic ramifications (Arch Ophthalmol. 2009;
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127:1050-1051). In an editorial in the 2006 Archives
of Ophthalmology Bill Spencer pointed out that our
early leaders in ophthalmology such as Edward Jackson
and Frederick Verhoeff realized this and started a course
in the microscopic diagnosis of intraocular tumors in
1920 with the sponsorship of the American Academy
of Ophthalmology and Otolaryngology at what eventual
became the AFIP. Ophthalmic Pathology became the
first subspecialty of Ophthalmology.
What are the obstacles to the maintenance and support
of eye pathology? Economics. The AFIP closed in 2011. In
most departments of ophthalmology the eye pathologists
must do clinical ophthalmology as well in order to support
the subspecialty. The other obstacle is the paucity of new
recruits into this discipline to perpetuate it.
In spite of these economic realities ocular pathology is
still relevant and will survive. Future eye pathologists
will have to be part time clinical ophthalmologists or
perhaps general or neuropathologists with special
training, but the special interests of ophthalmologists
and ophthalmic surgeons make this existence of the
subspecialty mandatory.
NOTES

OCT and pathology
Ophthalmologists, perhaps more so than any other
specialists in medicine, are becoming “in vivo” histopathologists. Angiography, OCT, autofluorescence, and
other imaging modalities at our disposal reveal the
cellular changes in disease to an incredible degree. OCT
in particular has taught us much about retinal pathology
because it correlates so precisely with histology. Simple
modifications of the OCT software can enhance visualization of capillaries, tiny neovascular networks, or
retinal cell layers.
We would be mistaken, however, to conclude that
OCT can deliver all the information that histology does.
OCT does not, for instance, characterize intracellular
morphology, mitotic figures, or proteins on the surface
of cells. Each of these is critical in the identification of
tumor cells. Nevus and melanoma are still poorly
differentiated on OCT. Pathology remains critical in
their distinction from one another. As long as imaging
has these limitations, histopathologic analysis will
remain essential in the management and study of
intraocular tumors.
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Future of ocular pathology
Genetic markers for tumors are becoming increasingly
important. We now know the prognostic significance of
uveal melanoma markers like monosomy 3. Melanomas
are now grouped into Class I (rare metastases) and
Class II (high risk of metastases) on the basis of genetic
testing. Fine needle aspiration of tumor cells for genetic
analysis is becoming more common as the value of
genetic testing becomes more evident.
For a long time fine needle aspiration of untreated
uveal melanoma was feared because of the potential for
extraocular spread. Several studies now support the use
of fine needle biopsy with the proper technique. Several
surgeons have performed thousands of 25-gauge needle
aspirations without increased risk of metastasis. The risk
with FNA deserve further study, but at this point it
appears a relatively safe and effective means of obtaining
tumor tissue.
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Shortage of ocular pathologists
Ocular pathologists are becoming few and far between,
and as such, general pathologists have had to process an
increasing volume of ocular disease. General pathologists
are well trained but ocular pathology differs from the
rest of their work in that there is often only a fraction of
the tissue volume available. There may be only a handful
of sections available, and the pathology may be present
on only one or two (as in temporal arteritis biopsies).
If all sections are not oriented properly and reviewed
carefully, significant pathology may be missed. The
disease profile is also different around the eye. General
pathologists can easily miss or underestimate a sebaceous
cell carcinoma of the lid. They can miss the subtleties
of retinal hemorrhage that may identify shaken baby
syndrome and have significant legal ramification.

Pathology and resident education
A solid comprehension of pathology is integral to
residency and continuing medical education. Economic
hurdles to pathology education exist; labs and faculty are
increasingly limited and hard to support financially.
There is, quite frankly, a paucity of good pathology
teachers. Modern ocular pathologists often support
themselves with clinical work, but at some cost to their
research and educational capacity. Now more than ever
they must stay up to date with fine needle biopsy
readings, cytology, molecular and genetic pathology.
What else can we do to maintain good pathology
exposure in residencies? Web-based pathology courses,
nonpaid pathology fellows, and visiting pathology
professors are current options. All have limitations – the
best pathology educators were the ones who took the
residents to the lab and showed them real tissue and the
spectrum of disease rather than a few sample slides.
General pathologists who take an interest in eye disease
certainly can be adequately trained to read and teach eye
slides. We should encourage them and foster that interest.
Residency programs must do more to protect and enhance
the exposure that their trainees get to pathology.
INTERACTIVE QUESTIONS

Q: FNAB (fine needle aspiration biopsies) should not be
used for suspected intraocular malignant tumors because
they may spread tumor cells outside the globe. (n=65)
True . . . . . . . . . . . . 8%
False . . . . . . . . . . 92%
Q: The Callender classification of uveal melanomas
(spindle, epithelioid, mixed and necrotic) is
“the gold standard”. (n=70)
True. . . . . . . . . . . 54%
False . . . . . . . . . . . 46%
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R.V. Paul Chan, MD
PRESENTATION

Our understanding and management of
retinopathy of prematurity (ROP) has
improved significantly over the past
several decades. The natural history and
treatment criteria for the disease have been validated
through the Cryotherapy for Retinopathy of Prematurity
(CRYO-ROP) and Early Treatment for Retinopathy of
Prematurity (ETROP) trials. And since 2007 there has
been a significant rise in the number of reports advocating for the use of intravitreal anti-VEGF agents for
the treatment of ROP. Therefore, from cryotherapy to
indirect panretinal laser photocoagulation and now with
anti-VEGF agents, we have an arsenal of treatments for
attacking this devastating disease.
In regions where indirect panretinal laser photocoagulation
is not easily performed, intravitreal anti-VEGF therapy is
quickly being adopted as a first line therapy for ROP and
other pediatric retinal diseases. Now the question has
been raised as to whether or not intravitreal anti-VEGF
therapy is the new ‘gold standard’ for the treatment of
ROP. Anti-VEGF agents clearly promote regression of
disease and we have learned a significant amount about
the short-term outcomes of intravitreal bevacizumab for
ROP. However, its long-term safety in the pediatric and
neonatal population has yet to be determined.
The use of digital imaging has also improved our ability
to manage pediatric patients. Through wide field digital
imaging we can enhance our ability to diagnose disease,
improve access to care, and better educate inexperienced
ophthalmologists.
During this presentation we will discuss the current
treatment options for ROP, the use of digital imaging for
managing disease, and explore what is considered the
‘gold standard’ for ROP care.
NOTES

We now have numerous treatment options for managing
retinopathy of prematurity (ROP) including cryotherapy,
laser photocoagulation and anti-VEGF injections. Many
factors such as efficacy, feasibility, physician time,
safety/adverse events and cost play a role in determining
the best treatment modality. It remains unclear when
anti-VEGF therapy should be administered, and this
topic remains an active debate in the ROP community.
In terms of efficacy, the ETROP trial clearly demonstrated that early laser at type 1 prethreshold was
beneficial in reducing unfavorable visual acuity outcomes
in eyes with treatment requiring ROP. The rate of
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unfavorable outcomes, however, was still high in eyes
with stage 3 disease in zone 1. Therefore, it was useful to
investigate new therapies for aggressive disease and
therefore investigate the use of anti-VEGF therapy in the
treatment of ROP, particularly in eyes with zone 1
treatment requiring disease.
Numerous retrospective reviews demonstrated the
efficacy of anti-VEGF therapy. In 2011, a prospective,
controlled, randomized, multicenter trial was published,
evaluating the use of bevacizumab monotherapy in the
treatment of ROP. 150 eyes were randomized to laser or
bevacizumab treatment and the primary outcome was
recurrence of retinopathy of prematurity in one or both
eyes requiring retreatment before 54 weeks’ postmenstrual age. Intravitreal bevacizumab monotherapy showed
benefit to conventional laser therapy in eyes with zone I
disease. Despite this success, caution must be made when
interpreting the study results and we must not rush to
conclude that anti-VEGF treatment should become the
mainstay treatment of ROP. Firstly, zone II treatment
requiring disease failed to show a significant benefit of
bevacizumab compared to laser therapy. In addition, it
remains unclear what long term side effects result from
intravitreal anti-VEGF therapy in newborn eyes. AntiVEGF therapy, however, can be a viable alternative to
laser treatment in select cases of ROP such as eyes with
posterior disease or when the fundus can not be appropriately visualized secondary to conditions such as cataract
or iris neovascularization.
The feasibility of administering a given treatment also
plays a role in determining which option to use in the
management of ROP. Performing laser photocoagulation
requires an Ophthalmologist who is experienced in
performing indirect laser. Digital imaging has helped
identify laser skip areas which may be useful in
preventing recurrence of ROP after laser photocoagulation. Alternatively, anti-VEGF therapy is faster and
potentially technically less challenging than laser and
can be performed at the bed side. General anesthesia is
not required, which is associated with its own safety
concerns. For these reasons, anti-VEGF therapy is a nice
alternative to laser, especially in the developing world.
One must also consider potential side effects of the
various treatment modalities. Although laser photocoagulation is associated with possible ocular adverse events
such as retinal detachment, ischemia, cataract formation
and glaucoma, there is no potential for systemic side
effects from the treatment itself (although adverse events
can occur with general anesthesia which is often used
while performing laser). Intravitreal anti-VEGF
treatment, on the other hand, could possibly lead to
systemic adverse events such as bowel perforation,
thromboembolic events and neurologic delay. These
injections are also associated with endophthalmits,
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We now have many options to treat ROP, and antiVEGF therapy is a new, viable option. Dr. Chan’s lecture,
however, illustrated why anti-VEGF therapy should not
simply become the gold standard treatment. It should be
considered in select cases such as in Zone I (AP-ROP)
disease, when one cannot perform laser due to a poor
view of the fundus, in eyes which have recurrence after
good laser, or as a surgical adjunct. Questions regarding
anti-VEGF therapy remain in terms of the side effect
profile, what the appropriate timing or dosage of antiVEGF therapy should be. It also remains unclear how
long or often these eyes should be followed for and what
the best anti-VEGF treatment is.
DISCUSSION

Comment: The first comment emphasized the significance of adverse events associated with general
anesthesia while performing laser photocoagulation,
especially in developing countries. Terrible systemic
outcomes are possible, and it should not be assumed that
laser photocoagulation is risk free from a systemic standpoint. It remains unclear what consequence general
anesthesia has on the developing brain. In addition,
inexperienced surgeons perform inadequate laser which
could lead to severe recurrence of ROP. Complications
associated with laser photocoagulation can be severe
when inexperienced physicians are performing it.
Response: Not all infants undergoing laser photocoagulation require general anesthesia, and that the pediatric
unit should play a role in making this decision.
Q: What is the management for an infant who is 43 weeks
gestational age, has zone 2 stage 2 disease with significant
peripheral non perfusion, but does not require treatment.
A: Continue following the infant until there is complete
vascularization, as there are case reports of late neovascularization and ROP recurrence. We should also remember
the importance of fluorescein angiogram in confirming
that no stage 3 exists.
Comment: Persistent peripheral ischemia exists more so
in the anti-VEGF era, and it remains unclear whether to
observe these eyes or to perform laser to the peripheral edge.
Comment: The third discussion point related to follow
up and what to do when babies are lost to follow up.
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retinal detachment and ROP “crunch.” Late recurrence
of ROP secondary to persistent ischemia is also a
concern when using anti-VEGF therapy, and it is unclear
how often or how long these eyes need to be followed.
Although laser photocoagulation costs more than a
single anti-VEGF injection ($1073.51 vs $115.73), the
overall cost to the health care system may potentially be
less with laser, after taking into account ancillary testing
and examinations as no global period exists with the use
of anti-VEGF therapy.

Now with anti-VEGF treatment, it is unclear how
often and for how long babies need to be followed. The
importance of documentation, and close follow up was
illustrated, especially in the anti-VEGF era.
Q: What are the clinical signs to predict whether
ROP crunch will happen?
A: It’s important to look for any degree of traction in an
eye. If there is a significant amount of neovascularization
with early traction, I would be reluctant to use anti-VEGF
therapy without planning to go to surgery soon after.
Comment: I use anti-VEGF therapy as a surgical adjunct
in eyes already detached, prior to surgery. In my
experience, I feel that these eyes tolerate the surgery
better after anti-VEGF therapy.
Q: Do you do combination therapy with laser and antiVEGF treatment to manage ROP?
A: I treat posterior disease with anti-VEGF therapy, and
it is possible that as the vascularization progresses anteriorly,
peripheral laser may be useful if nonperfusion persists.
INTERACTIVE QUESTIONS

Q: What do you consider to be standard of care for the
management of type-1 prethreshold ROP? (n=39)
Observation . . . . . . . . . . . . . . . . . . . 21%
Intravitreal Anti-VEGF Therapy. . . 23%
Indirect Laser Photocoagulation . . 56%
Cryotherapy . . . . . . . . . . . . . . . . . . . . 0%
Q: In the neonate, where do you prefer to inject when
using intravitreal anti-VEGF therapy for ROP? (n=42)
At the limbus . . . . . . . . . . . . . . . . . . . 7%
1mm posterior to the limbus . . . . . 76%
2.5mm posterior to the limbus . . . . . 17%
3 to 4mm posterior to the limbus. . . . 0%
Q: The BEAT-ROP study showed that intravitreal antiVEGF therapy was superior to laser for treatment of:
(n=25)
Type-1 Prethreshold. . . . . . . . . . . . . . . . . . . . . . . 16%
Zone I Stage 3 . . . . . . . . . . . . . . . . . . . . . . . . . . 32%
Zone I Stage 3 with Plus Disease. . . . . . . . . . . . . 28%
Zone I or Zone II Stage 3 with Plus Disease . . . . 24%
Q: I routinely use digital imaging or fluorescein
angiography for managing my ROP and pediatric retina
patients. (n=43)
Yes . . . . . . . . . . . . 16%
No . . . . . . . . . . . . 84%
Q: What do you consider to be standard of care for the
management of type-1 prethreshold ROP? (n=36)
Observation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14%
Intravitreal Anti-VEGF Therapy . . . . . . . . . . . . 36%
Indirect Laser Photocoagulation . . . . . . . . . . . . 50%
Cryotherapy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0%
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Susanne Binder, MD
PRESENTATION

Purpose: The stimuli for CNV in AMD
are unknown. The role of vitreous in
the pathogenesis of exudative AMD
was explored.
Methods: Modern imaging techniques and OCT were
used to gain further insights of vitreoretinal relationships
in patients with different types and stages of AMD.
Results: Recent studies based on high gain US and OCT
examinations of 163 eyes (Krebs et al: AJO 2007:144;741-6)
detected PVD in 72% of eyes with dry AMD and vitreomacular adhesion (VMA) in 38% of eyes with wet AMD
(p-0.0002). Partial PVD with vitreo-macular adhesion
was detected in 36% of eyes with wet AMD in contrast
to 7% of dry AMD suggesting that VMA may promote
choroidal neovascularisation (p<0.001).
To eliminate any potential influence of genetics and
environment, in a second study, patients with dry AMD
in one eye and exudative AMD in the fellow eye were
analysed. US was performed to determine the presence
or absence of PVD and OCT to detect VMA. PVD
was present in 75% (21/28) of eyes with dry AMD as
compared to 32% with wet AMD (p-0.0005). VMA
was detected in 40% (11/28) of wet AMD as compared
to 11% (3/28) with dry AMD (p-0.002). These data
confirm our first findings, that VMA is associated with
wet AMD in nearly half of the cases and demonstrates
that genetics and environmental factors do not likely
play a role in these phenomena.
Interestingly, when only active AMD stages are compared
(Drusen, pigment epithelium clumping = dry, CNV,
PED, RAPs = wet) the numbers are even higher (80%
PVD for dry vs. 25% for wet AMD and 50% VMA in
wet vs. 15% in dry AMD) while in end-stage disease
comparing patients with advanced geographic atrophy
(dry ) in one eye and disciform scar (wet) in the fellow
eye this phenomenon is not evident.
3-D high resolution OCT of location and size of VMA
in nvAMD showed a high correlation between the area
of traction and origin of NV and could demonstrate
traction vectors and directions with high precision.
The current study we perforn examines VR conditions
in patients with dry AMD who are at high risk for
nvAMD (AREDS).
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Vitreomacular Traction
in AMD

Conclusion: The combination of both US and OCT
was used to demonstrate that there is a strong association
between dry AMD and PVD. As a result of anomalous
PVD, HD-OCT did show that VMA is associated with
wet AMD in nearly half of the cases. With 3D-HROCT
further insights about precise location of the adhesions,
traction directions and forces of the vitreous as well as
CNV development are provided. The incidence of NV
in eyes with high risk dry AMD is currently explored.
NOTES

What do we know about the vitreous in AMD eyes?
The vitreous is only visible on OCT when it is pathologic and only very near the retina. The vast majority
of the vitreous is never imaged on OCT. Sometimes the
presence or absence of a PVD is evident on OCT,
but the accuracy of OCT for identifying PVD is not
well known.
Recent studies have demonstrated that neovascular
AMD has a lower rate of total or partial PVD on ultrasound than dry AMD or control eyes. On OCT the
wet AMD eyes often have relatively strong-appearing
vitreous adhesions. 70% of dry AMD eyes in one study
had complete PVD as compared to 34% of wet AMD.
The hyaloid does appear to eventually detach in end
stage disease with large disciform scars, but the fact
that neovascular AMD seems to be associated with a
delayed separation of the vitreous as compared to dry
AMD suggests that vitreous traction may play an
important role.
Further examination of the OCT vitreoretinal interface
in wet AMD shows that the vitreoretinal adhesion is
frequently broad and localized to only part of the macula.
Wet AMD eyes with extrafoveal neovascular complexes
interestingly have vitreoretinal adhesion over the area
of the complex only. VMA is not present elsewhere in
the macula. There may even be a temporal correlation
between changes in vitreoretinal interface forces and
the onset of neovascular activity. Eyes that develop
broad vitreous adherence and traction seem to convert
to neovascular AMD at about the same time that focal
vitreous traction increases. The vitreous in anti-VEGF
nonresponders also seems to have a more prominent
retinal adhesion than in other wet AMD eyes.
Vitreoretinal adhesion as risk factor
All of this begs the question of whether the risk of
conversion to neovascular AMD is related to the degree
and character of posterior hyaloidal adhesion. The
speaker’s current study looks at the category of dry AMD
eyes that do have vitreomacular adhesion, and follows
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DISCUSSION

Q: Do you have personal experience with vitreolysis
changing the course of AMD?
A: We do not have experience with chemical vitreolysis,
but we would be very interested in seeing how it affects
both the rate of conversion to wet AMD and the
behavior of existing neovascular nets.
Q: What are your feelings about vitrectomy in wet
AMD? Does it disadvantage anti-VEGF injections
after surgery?
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them for two years. The objective is to determine
whether they have a higher risk of conversion to neovascular AMD than other dry AMD eyes with PVDs. They
are followed by both OCT and ultrasound. OCT can be
remarkably precise in identifying focal vitreous adhesion,
but is still not sufficiently sensitive to detect all PVDs.
Ultimately the presence and extent of vitreous adhesion
may have prognostic significance for conversion to wet
AMD. Perhaps releasing the vitreous enzymatically or
surgically may reduce the risk of neovascular complex
development.

A: It is certainly too early to pursue vitrectomy based on
this data. We must remain cognizant that vitreoretinal
adhesion is only one of many factors involved in this
disease process. Vitrectomy can indeed alter the pharmacokinetics of intravitreal anti-VEGF agents, and should
not be undertaken lightly in these patients.
Q: Can OCT really fail that often in detecting vitreous
on the retinal surface?
A: Remember that OCT only presents a reflex off of the
densest membrane you see there. You cannot reliably
distinguish the posterior vitreous layer from ILM. A high
PVD with the hyaloid face sitting very anteriorly will not
be picked up on OCT. If you really want to identify PVD
in all patients, ultrasound remains the more reliable test.
Occasionally though you can map the posterior hyaloids
on an OCT map.
INTERACTIVE QUESTION

Q: Do you believe vitreous traction is the causitive
factor for neovascularisation or a response? (n=62)
Yes . . . . . . . . . . . . 40%
No . . . . . . . . . . . . 60%
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Pravin U. Dugel, MD
No presentation summary provided.
NOTES

In an effort to reduce the treatment
burden associated with wet age-related
macular degeneration (AMD) many
combination treatment options are being investigated.
The CABERENET trial is a phase 3, multicenter,
prospective and randomized trial which evaluated
epimacular brachytherapy in the treatment of wet AMD.
457 treatment naïve patients were randomized into a
treatment arm (n=302) and a control arm (n=155). Eyes
in the treatment arm underwent epimacular brachytherapy (strontium-90 beta radiation) and two mandatory
ranibizumab injections. Eyes in the control arm received
3 initial mandatory ranibizumab injections followed by
injections once every three months (modified PIER
protocol). Patients were seen monthly and rescue injections were given at the investigator’s discretion.
Re-treatment was considered with loss of >10 letters on
2 consecutive visits within 7 days, an increase of >50 um
on OCT from worsening fluid, or confirmed new neovascularization on FA. The study was based on a
non-inferiority design and the primary endpoint was
percent of eyes losing <15 letters of vision.
At the two year mark, the study did not achieve its
primary endpoint with a 10% non-inferiority margin. In
the treatment arm, a mean of 6 injections were required
at the two year mark while 11 injections were given in
the control arm. Eyes in the treatment arm had a mean
loss of 2.5 letters while those in the control group gained
a mean of 4.4 letters. An acceptable safety profile was
demonstrated with epimacular brachytherapy. Cataract
developed in 48% of patients in the treatment group and
there was no statistically significant difference in APTC
events between the two groups. In addition, 10 eyes
developed non proliferative radiation retinopathy in the
treatment group. These eyes did well and had a mean
increase of visual acuity of 4.4 letters, while the radiation
changes did not progress and no eyes developed proliferative retinopathy.
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Epimacular Brachytherapy
for nvAMD: The CABERNET
and MERITAGE Studies

After completion of the CABERNET study, subgroup
analysis was performed and 44% of patients in the
treatment epimacular brachytherapy group required only
a mean of 1 rescue ranibizumab injection through the
two year follow up (no injections over the 1st 12 months
with an average of 1 injection over 24 months). These
eyes also had a mean 3.3 letter gain. Similarly, 25% of
eyes in the epimacular brachytherapy arm required no
rescue injections and gained a mean of 5.7 letters.
Although the CABERNET trial did not achieve its
primary endpoint, it began in 2006 when there were few
treatment alternatives. Epimacular brachytherapy had an
acceptable safety profile, and did show benefit in a
subgroup of patients in reducing rescue injections and
improving vision. It is unknown how to predict which
patients may fall in this subgroup and potentially benefit
from epimacular brachytherapy. The study may have
demonstrated different results if non treatment naïve
eyes were included or if more emphasis was placed on
probe placement during brachytherapy treatment.
DISCUSSION

Q: Why did the control arm do so well?
A: In the control arm, eyes received ranibizumab injections based on a PRN approach (modified PIER
protocol) and it was unexpected that they did so well
especially when compared to other PRN trials in the
treatment of wet AMD. It was therefore difficult for the
treatment arm to achieve its primary endpoint with a
10% non-inferiority margin. Patients in the CABERNET
trial were followed monthly, while those in the PIER
trial were followed quarterly. This close follow up and
potential for more frequent PRN injections was one
explanation. In addition, the CNV lesions were smaller
at baseline in the CABERNET trial when compared to
the PIER study. Smaller lesions typically do better with
anti-VEGF treatment. The OCT also showed a dramatic
decrease in thickness in the control arm, more so when
compared to other PRN trials. In conclusion, smaller
lesions may in fact do better than larger lesions. It is
possible that these smaller lesions should be treated less
frequently with anti-VEGF injections, decreasing the
treatment burden in wet AMD.
Q: A subgroup in the CABERNET trial seemed to
benefit from the epimacular brachytherapy in terms of
improving vision and reducing the number of necessary
anti-VEGF injections. Are there factors amongst the
population which can be used to identify this subgroup?
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Comment: Not all surgeons and techniques are the same
which is problematic in other studies as well.
Comment: There is no current role of epimacular
brachytherapy in the treatment of wet AMD based on
the CABERNET study.
Comment: We are still awaiting the results of the
MERLOT trial, which also investigates eyes that are
not treatment naïve.
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A: There were no obvious identifying factors amongst
the patients. However, there was a discrepancy amongst
the surgeons. Treatment success depended on the surgical
technique and where the radiation probe was held,
which was not adequately addressed in the protocol, and
varied amongst surgeons. It was a large flaw of the study.
This was not a preplanned sub group analysis so we need
to take the results with a grain of salt.

INTERACTIVE QUESTIONS

Q: If I had nvAMD and cost was NOT an issue
I would want to be treated with: (n=53)
PDT . . . . . . . . . . . . 0%
Pegaptanib . . . . . . . 0%
Ranibizumab . . . . 28%
Bevacizumab . . . . 17%
VEGF Trap . . . . . 55%
Q: In the above example, I would want the
following injection schedule: (n=52)
Monthly forever . . . . . . . . . . . . . . . . . . . . . . 6%
3 loading doses then prn . . . . . . . . . . . . . . 21%
3 loading doses then “treat and extend” . . 62%
PRN from the start (eg CATT prn) . . . . . 12%
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Steve Charles, MD
PRESENTATION

Design and manufacturing advances in
recent years have enabled safe use of the
vitreous cutter for the removal and
segmentation of epiretinal membranes
(ERM) in diabetic TRD (traction retinal detachment)
cases. Higher cutting rates i.e. at least 5000 cuts/minute
as well as smaller diameters produce port-based flow
limiting which reduces pulsatile vitreoretinal traction.
Port-based flow limiting limits surge and iatrogenic
retinal breaks after sudden elastic deformation of
dense epiretinal membrane through the port. New
manufacturing methods allow the port to be closer to
the tip improving access to epiretinal membranes in
TRD cases.
There are two types of cutter delamination. Foldback
delamination is performed by placing the cutter on the
anterior surface of the ERM just behind the leading edge.
Trans-orifice pressure causes flexible, typically thinner,
ERM to foldback into the port. This method is safer than
conformal cutter delamination but cannot be used unless
the ERM is flexible.
Conformal cutter delamination is utilized for rigid,
thicker, ERM than cannot fold back into the port.
Conformal means that the angle of attack is constantly
altered by rotating the cutter along the long axis to cause
rotation of the port away from the retina while maintaining apposition of the cutter port to ERM.
Curved scissors are better for both segmentation and
delamination because the retinal surface is concave; the
curve reduces the chances of impaling the tips in retina.
There is no longer any rationale for either vertical or
horizontal scissors. In addition, blade thickness is far less
than blade width, one curved scissors blade can be introduced under the ERM in the potential space between
ERM and retina in order to perform access segmentation
without lifting the ERM and tearing the retina. Simply
rotating the scissors after access segmentation so that
both blades are under the ERM to begin delamination
eliminates tool exchange and reduces the number
of tools needed.
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Scissors vs. Vitreous Cutters
for Diabetic TRD

NOTES

Recent advances in vitrectomy instrumentation have
enabled the efficient and safe use of the 25 gauge
vitreous tools in performing diabetic TRD (traction
retinal detachment) surgery and associated membrane
peeling. Advantages of the 25 gauge cutter include high
cutting rates which reduce surge and vitretoretinal
traction. In addition, the port is closer to the instrument’s tip allowing for “vertical” access to membranes,
while the small diameter facilitates “lateral” access. Port
based flow with high cut rates reduces iatrogenic retinal
breaks after sudden elastic deformation of a dense
epiretinal membrane through the port. During TRD
surgery, Dr. Charles advocates the use of 25 gauge laser
for hemostasis because the small spot size, in his
experience, offers non contact coagulation which causes
less retinal damage than diathermy.
Inserting the cutter between the ERM and retina cause
iatrogenic retinal breaks during membrane peeling and
Dr. Charles talked about two types of cutter delamination performed safely and efficiently with 25 gauge
instrumentation. Foldback delamination is performed by
placing the cutter on the anterior surface of the ERM
just behind the leading edge. Trans-orifice pressure causes
a thin and flexible ERM to foldback into the port. This
method is safer than conformal cutter delamination but
cannot be used unless the ERM is flexible. Conformal
cutter delamination is utilized for rigid, thicker, ERMs.
The cutter is applied to the edge of the ERM and the
vitrector is constantly being altered by rotating the
cutter along the long axis to cause rotation of the port
away from the retina while maintaining apposition of
the cutter port to ERM.
Although the advance of 25 gauge cutter instrumentation allows for the effective and safe removal of most
membranes in TRD surgery, there still is a role for
intraocular scissors. Curved scissors are superior to
vertical scissors in segmentation and delamination since
less space is required between the ERM and the retina to
gain safe access to the membrane. In addition, since the
retinal surface is concave; the curve of the scissors
reduces the chances of impaling the tips into the retina.
Dr. Charles recommends using disposable scissors and
instruments as they offer many advantages over reusable
ones. The small diameter of 23/25 gauge tools are easily
damaged during sterilization preventing optimal cutting
performance in every case. The risk of contamination is
also decreased, resulting in less TASS-like inflammation
from endotoxins.
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When performing bimanual surgery in TRD repair, the
use of forceps and scissors is ideal. The forceps stabilize
the ERM. However, they should not be used to lift or
peel the membrane as this can result in retinal breaks.
Dr. Charles does not recommend peeling membranes
with forceps, or using pics/forceps with a cutter in
bimanual surgery as this may also lead to retinal breaks.
Post operative bleeding remains a common problem
following 20 or 25 gauge TRD surgery. It may take
months to clear and a second operation is occasionally
necessary. Techniques to decrease this problem include
performing a complete vitrectomy, delaminating
recurrent ERM’s and applying coagulation to NVE and
vascularized ERM attachment points. Pre operative
bevacizumab injection 5-7 days prior to surgery may
avoid contraction of membranes while decreasing post
operative bleeding. End of procedure injection is also
advantageous. It is important to control blood pressure
perioperatively. Two compartment eyes retain blood
more and it is reasonable to consider lensectomy
especially in high risk and recurrent eyes.
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In Dr. Charles’ experience, leaving epicenters behind
during segmentation results in more recurrence of
membrane proliferation and traction. However, segmentation can be used to expose a delamination plane.
Segmentation also plays a role when a dense ERM exists
with significant adherence to thin, atrophic retina in
which delamination may be risky and dangerous. Using
small snips at an ERM-retina interface is the best
approach of delamination entry to minimize chance of
retinal break. Begin delamination posteriorly where the
central retina is thicker and stronger and the view is
superior. This “inside-out” approach minimizes the risk
of iatrogenic breaks.

DISCUSSION

Comment: There are various approaches in performing
TRD surgery. Although a technique may be different it
still could be safe and effective and that each surgeon
should do what he/she is most comfortable with. Many
surgeons still use vertical scissors because it is what is
best for that individual. The principals of the surgery are
important even though techniques may vary.
Response: Minimizing the number of surgical instruments
is ideal as it allows for a more simplified experience.
Q: Do you use an aspiration laser probe?
A: Not in 25 gauge surgery. If bleeding occurs intraoperatively I use other techniques such as increasing
the IOP.
INTERACTIVE QUESTIONS

Q: Scissors are no longer needed for
diabetic TRD (n=50)
True . . . . . . . . . . . . 8%
False . . . . . . . . . . 92%
Q: Vertical scissors are ideal for segmentation
of epiretinal membranes (n=51)
True . . . . . . . . . . . . 4%
False . . . . . . . . . . 96%
Q: Bipolar diathermy is better than endolaser
for hemostasis (n=52)
True . . . . . . . . . . . 13%
False . . . . . . . . . . 87%
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Szilárd Kiss, MD
PRESENTATION

Vascular endothelial growth factor
(VEGF) plays an important role in the
pathogenesis of neovascular age-related
macular degeneration and diabetic
retinopathy. Bevacizumab, an anti-VEGF monoclonal
antibody, is efficacious for these disorders, but requires
monthly intravitreal administration, with associated
discomfort, cost, and adverse event risk. We hypothesized
that a single intravitreal administration of adenoassociated virus (AAV) vector expressing bevacizumab
would result in persistent eye expression of bevacizumab
and suppress VEGF-induced retinal neovascularization.
We constructed an AAV rhesus serotype rh.10 vector
to deliver bevacizumab (AAVrh.10BevMab) and
assessed its ability to suppress neovascularization in
transgenic mice overexpressing human VEGF165 in
photoreceptors. Intravitreal AAVrh.10BevMab directed
long-term bevacizumab expression in the retinal
pigmented epithelium. Treated homozygous mice had
reduced levels of neovascularization, with 90±4%
reduction 168 days following treatment. Thus, a single
administration of AAVrh.10BevMab provides long-term
suppression of neovascularization without the costs and
risks associated with the multiple administrations
required for the current conventional bevacizumab
monoclonal drug delivery.
NOTES

Gene therapy is no longer an idea of the future,
and is becoming clinically applicable in the present.
Much active research involving ocular gene therapy
is underway and various groups have had recent
success in treating patients with retinal diseases such
as Leber’s congenital amaurosis. We at Weill Cornell,
are also currently investigating gene replacement
therapy amongst patients with Batten disease, a neuro degenerative disorder affecting multiple organ systems
including the eye. Patients undergo CNS gene therapy
targeting a specific genetic mutation associated with
Battens disease. The goal is to decrease the rate of
cognitive and visual decline.
Another form of gene therapy involves the addition of
a gene, rather than the replacement of a defective one.
This would prove useful in common eye diseases such
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Anti-VEGF Gene Therapy
for the Treatment of ARMD

as age related macular degeneration, which currently
requires frequent and long term injections of anti-VEGF
therapy. We hypothesize that a single intravitreal
injection of adeno-associated virus expressing
bevacizumab will result in sustained drug delivery within
the eye, obviating the need for repeated injections to
treat pathological ocular neovascularization. We
constructed an AAV rhesus serotype rh.10 vector to
deliver bevacizumab (AAVrh.10BevMab) and assessed
its ability to suppress neovascularization in transgenic
mice overexpressing human VEGF165 in photoreceptors.
AAVHrh 10 was chosen as the viral vector because of
its demonstrated safety profile in previous gene therapy
trials. We found promising results, and a single intravitreal AAVrh.10BevMab directed long-term
bevacizumab expression in the retinal pigmented
epithelium and treated homozygous mice had reduced
levels of neovascularization, with 90±4% reduction
168 days following treatment.
Various forms of gene therapy are now being tested in
clinical trials and offers promise to treat certain human
diseases. A new area of ocular gene therapy research
involves achieving long term expression of bevacizumab
following a single intravitreal injection, which has been
successfully demonstrated in a mouse model. Future
studies will evaluate the efficacy and toxicology in nonhuman primate animals with the goal of decreasing the
necessity for repeated intraocular anti-VEGF injections
for ocular neovascular disorders such as AMD.
DISCUSSION

Comment: One of the interactive questions asked how
long a sustainable release of bevacizumab should last.
The responses varied, and the audience was asked why
anyone would choose a duration less than the maxium
answer choice of 5 years. The audience expressed
concern regarding side effect profile of such long term
expression of bevacizumab. The comment was made that
we have already studied long term suppression of VEGF
in prior studies even though the injections were in a
more “pulsatile” monthly administration.
Q: If we are not sure that long term, constant expression
of anti-VEGF is ideal, will there be research into making
an “on” and “off” switch of the expression?
A: Not as of now, but there is no reason why that can’t
be looked at in the future.
Q: In many ocular gene therapy studies, a subretinal
injection is performed, but here it looks like only an
intravitreal injection is necessary?
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Q: If it is unclear how an intravitreal injection leads to
anti-VEGF expression in the RPE, is there concern that
expression occurs systemically?
A: More research will be conducted in primates to
address the safety profile and the drug’s mechanism of
localization.
Q: Mice do not have an internal limiting membrane,
therefore, do you think the vector is going to penetrate
the RPE in a primate model?
A: We chose the AAVHrh 10 vector because of its safety
profile, as demonstrated in prior gene therapy studies.
Future studies in primates will address the localization of
the anti-VEGF expression, however, it is more crucial
that the expression occurs rather than its localization.
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A: In the Leber’s trials, the drug needs to be delivered to
a specific location, the macula. In our trial this is not
necessary and after an intravitreal injection, the
expression is located to the RPE cells.

INTERACTIVE QUESTIONS

Q: I have at least one patient who has received this
many number of intravitreal anti-VEGF injections:
(n=46)
20 . . . . . . . . . . . . . . 2%
30 . . . . . . . . . . . . 26%
40 . . . . . . . . . . . . 26%
50 . . . . . . . . . . . . . 24%
60 . . . . . . . . . . . . . 22%
Q: How long should an ideal sustained-release antiVEGF treatment last following a single administration?
(n=36)
3 months. . . . . . . . . . . 0%
6 months. . . . . . . . . . . 8%
12 months. . . . . . . . . 25%
3 years. . . . . . . . . . . . 11%
More than 5 years . . 56%
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