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SRINIVAS R. SADDA, MD
SUMMARY

It is clear that we are currently in a
golden age of retinal imaging, particularly in optical coherence tomography
(OCT). The rapid advances in this
technology over the past decade have
dramatically transformed the practice of ophthalmology
and retina. We can expect these advances to accelerate
over the next decade. This presentation focuses on those
advances that we can expect over the next several years
and how they will impact our care of patients.
The morphologic biopsy of the retina provided by OCT
will likely be enhanced by the incorporation of robust
low-cost adaptive optics solutions, which should make
commercial clinical applications feasible. The improvements in resolution will enable better visualization and
understanding of the various retinal bands. As a result,
one can expect continued refinement of the classification of these structures over time. In addition to
achieving isotropic image resolution, one can expect
advances in the speed of OCT instruments. Commercial
swept source devices are already available and feature
improved sensitivity in addition to a dramatic increase
in speed.
These speed advantages allow very dense sampling of the
macula yielding megapixel OCT fundus images which
rival traditional fundus photographs, but offer the
additional advantage of being depth resolved. As a result,
the quality of C-scan en face imaging through the retina
is dramatically improved. En face OCT-based applications can be expected to continue to rise as a result of
this technology. The new swept source OCT devices also
feature light sources with longer imaging wavelengths.
As a result, deeper penetration into ocular structures is
possible, including the choroid, optic nerve head lamina
cribosa, and the angle recess.
Functional imaging with OCT is also an eagerly anticipated future technology. Coupling precise motion
tracking with high-speed, high resolution imaging at a
non-visible wavelength, measurements of reflectivity
changes in retinal layers in response to stimulation
should be possible. This technique, known as optophysiology, may provide new avenues for early diagnosis
and high-precision monitoring of the progression of
retinal disease.
Vascular imaging with OCT will be another area of
rapid future imaging development. In addition to
Doppler OCT, a variety of OCT angiography techniques
7
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Future Optical Coherence
Tomography (OCT) Imaging

are becoming available to selectively isolate the retinal
and choroidal microvasculature from the surrounding
non-vascular tissue. Both phase-contrast and splitspectrum amplitude de-correlation techniques have
shown promise.
A final expected advance in imaging is improvements in
automation. Automated segmentation and classification
of features on imaging data will increase with a more
complete delineation and quantification of all disease
findings. Automated diagnosis and monitoring of disease
may become possible. In addition to automated analysis,
techniques for automated acquisition of images, particularly OCT images, will be advanced. These approaches
may offer opportunities to streamline ophthalmic
practices and also have applications as part of disease
screening programs.
In summary, we are in the midst of a golden era of OCT
imaging, and can expect advances in OCT to proceed
at a dramatic pace.
NOTES

Existing SD-OCT has limitations. These include
1) inability to visualize individual cell detail, 2) speed
of acquisition, 3) limited functional data, 4) lacking
dynamic vascular information, 5) lacking automatic
quantitative data, 5) trained operator is required. The
future of OCT will improve on all of these areas.
Improved Resolution
Current OCT has reasonable axial resolution, which
depends on both lightsource bandwidth and wavelength.
Advances in technology will aim to improve transverse
resolution, most likely by marrying Adaptive Optics
(AO) technology to OCT.
Improved Speed
Swept source OCT is 10 times faster than existing
SD-OCT. Additionally it has better sensitivity with less
“roll off.” At higher speeds, fixation/motion artifact is no
longer an issue. Large areas can be scanned (macula and
optic nerve) and the vitreous and choroid can be studied.
In addition, OCT projection maps can appear like
fundus imaging. Megahertz OCT can assay at any depth
and users can choose individual layers to analyze. En face
imaging has improved functionality with swept source
OCT. Examples include imaging through areas of
geographic atrophy, pigment epithelium detachments,
choroidal neovascular membranes, and microaneurysms
in diabetic retinopathy.
Improved Penetration
Enhanced depth imaging with current devices can be
optimized with the “Spaide inversion”. Another method
of improving penetration is to increase the wavelength.
Measuring choroidal thickness has proven relevant for
varies diseases (CSCR, high myopia, AMD) and in some
Table of Contents
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Functional Information
Functional imaging or “optophysiology” can be
performed using a dual laser approach. Since the long
wavelength light does not stimulate the photoreceptors,
it can be used to obtain repeated OCT scans from the
same location over times, while separate visible light is
used to activate photoreceptors.
Vascular/Molecular Imaging
If the angle of incidence is known, Doppler shift can
extract vascular data. This has been used for blood
vessels around the optic nerve in patients with retinal
vein occlusions and diabetic retinopathy. Further advances
have lead to OCT angiography or phase variance OCT.
This technique uses complex data encoded within the
OCT to extract blood flow data. The benefits of OCT
angiography included the lack of dye, the addition of
depth resolution, and amazing capillary resolution.
Disadvantages include the lack of leakage, though
perhaps this may be possible in the future.
Increased Automation
Newer generation OCTs will allow for better automation
and data collection. For example, improved drusen
quantification, better risk stratification of PEDs (drusenoid
v fibrovascular), evaluation of reticular pseudodrusen, and
even the development of self-administered binocular
OCT biomicropsy for patients at home.
QUESTIONS

Q: What will be the next available commercial system?
A: Currently swept source is available outside the US
and costs around $200,000 in Japan; possibly by the next
AAO meeting there will be US versions for sale at a
less expensive cost. Optovue currently has an OCT
angiography system in its spectral domain OCT.
Q: Why is it called “swept source?”
A: The images are not obtained through a spectrometer

but rather swept through the frequency spectrum.
Q: How long does it take to acquire the swept source

OCT images?
A: Just a few seconds. The limitation is not the acquisition speed but rather the processing speed for such a
high volume of data.

8
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conditions with depigmentation, like retinitis
pigmentosa, OCT has been able to image out to the
sclera. It is most likely that future swept source devices
will use a longer wavelength for deeper penetration. This
wavelength, around 1050nm, is also good for anterior
segment imaging.
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THOMAS R. FRIBERG, MD
SUMMARY

Age-related macular degeneration
(AMD) is characterized by the
presence of yellow deposits at the level
of the retinal pigment epithelium
called drusen, which are the hallmarks
of AMD and may represent byproducts of photoreceptor
outer segment recycling, and proteins associated with
inflammation and immune-mediated processes. In
addition, pigmentary changes in the macular retinal
pigment epithelial layer are common. These changes
constitute dry AMD, and are seen increasingly as a
patient ages. Neovascular AMD is associated with
severe loss of visual acuity leading in many instances to
blindness within the year if left untreated. While new
strategies of therapy include the use of anti-vascular
endothelial growth factor (VEGF) drugs injected directly
into the eye to prevent growth of new vessels, early
detection of patients with neovascular AMD is
paramount to optimize the visual prognosis.
The other form of advanced AMD is geographic
atrophy, usually involving the center of the macula.
This is usually a slower deterioration with the loss of
the photoreceptors, the retinal pigment epithelium, and
eventually the choriocapillaris and other layers of the
retina. There are no known treatments to prevent the
progression to central geographic atrophy. In approximately 30% of cases with geography, neovascular form
may also occur. Therefore, assessment of the risk that
a particular patient will convert to neovascular AMD
or central geographic atrophy over a certain time period
becomes very relevant.
NOTES

Introduction
Asymptomatic dry age related macular degeneration
(AMD) or drusen can progress to either wet AMD or
symptomatic dry AMD. Wet AMD, of either occult
choroidal neovascularization (CNV) or classical CNV
type, can progress to disciform scar that accounts for
80% of severe visual loss and takes approximately 1 year
to develop. Symptomatic dry AMD usually presents as
drusenoid pigment epithelial detachment (PED) and
progresses to geographic atrophy that accounts for 20%
of severe visual loss and takes approximately 10 years
to progress.

19
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Dry Age Related Macular
Degeneration, Is There
Anything New at All?

Drusen develop from by-products of rod and
cone -metabolism and accumulate between Bruch’s
membrane and the retinal pigment epithelium (RPE).
They cause insulation of photoreceptors from the
choroid and impair choriocapillaris-related nutrition.
Laser and drusen
It is assumed that, since drusen are associated with
increased risk of visual loss, resorption of drusen could be
beneficial. A pilot study showed that both subthreshold
and threshold laser resulted in reduction of drusen area.
Prophylactic Treatment of Age-Related Macular
Degeneration (PTAMD) included 25 centers in North
America. The primary outcome measures were to
determine the effects of subthreshold 810-nm-diode laser
treatment on development of choroidal neovascularization and on visual acuity. The study included patients
50 years of age or older who had best corrected visual
acuity of 20/63 or better and at least 5 drusen > or = 63
microns in size without evidence of neovascularization at
baseline and no pervious wet AMD treatment in the
study eye.
The results of the study showed that prophylactic
subthreshold 810-nm-diode laser treatment to an eye
with multiple large drusen in a patient whose fellow eye
has already suffered a neovascular event places the
treated eye at higher risk of developing choroidal neovascularization. In patients with bilateral high risk drusen,
subthreshold laser treatment did not decrease the
incidence of choroidal neovascularization in treated
versus untreated eyes.
Computerized drusen detection algorithm
Using the Friberg-Balas computerized algorithm for
drusen assessment, the analysis of the relationship
between drusen size and drusen areas in eyes with AMD
was performed and showed that the number of intermediate drusen was more highly correlated to total
drusen area than the number of large drusen. Thus, the
number of large drusen was not a good surrogate for total
drusen area.
To further investigate the role of drusen measurements,
an assessment of the risk of conversion to neovascular
AMD based on computerized measurements of drusen
was performed. The risk variables were assessed in 513
subjects who enrolled in the Age-Related Eye Disease
Study (AREDS I) and PTAMD trails.
The results showed that baseline total drusen area,
presence of large drusen, and the presence of hyperpigmentation were not consistent risk factors for an eye’s
development of CNV. Risk depended on the study
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The next question was if visit to visit changes in drusen
area were clinically relevant. The longitudinal quantitative morphologic and visual acuity data was used to
investigate the risk of CNV event occurrence in eyes
with dry AMD. This was performed on 513 subjects
from AREDS and PTAMD studies. The results showed
that temporal changes in drusen area and changes in
drusen distribution (number and size of drusen in each
size category) did not have a detectable effect on the
risk of developing CNV over time. Unexpectedly, the
visual acuity at baseline was found to be a risk factor for
development of CNV.
Decreases in visual acuity (occurring well before an
event occurred) appeared to be predictive of an eventual
CNV event. It was established that for a given eye, a
one-letter decrease in ETDRS visual acuity increased the
odds of a CNV event by approximately 7%. In fact, the
visual acuity decrease to even 20/30 indicates significantly higher risk for development of CNV event. These
findings imply that changes in visual acuity are key and
that home monitoring might play a role in the future.
Future studies might need to focus on microscopic
changes taking place on a cellular level that might cause
a decrease in visual acuity before choroidal neovascularization occurs. These changes might eventually be
detected by ultra-high resolution imaging devices.
Another important question is whether drusen volume
might be more relevant than drusen area. However, it is
hard to define what a druse is. It was found that SDOCT en face image depictions result in an under-calling
of the drusen area by up to 50% compared to reading
from fundus photographs.
Vitamins, minerals, and micronutrients for AMD
In the Age-Related Eye Disease Study (AREDS) 1,
it was shown that in patients with AMD AREDS
categories 2 and 3, antioxidant vitamins C and E, beta
carotene, and zinc decreased progression to advanced
AMD. However, these supplements had no effect on
dry AMD.
The objective of AREDS 2 was to determine whether
adding lutein/zeaxanthin (carotenoids), omega-3 longchain polyunsaturated fatty acids (docosahexaenoic acid
[DHA]/ eicosapentaenoic acid [EPA]), or both, to the
AREDS formulation decreases the risk of developing
advanced AMD and to evaluate the effect of eliminating
beta carotene, lowering zinc doses, or both in the

20
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cohort as well as location. Having an affected fellow eye
was the strongest and most consistent risk factor for
developing CNV across all models. In conclusion, a
larger drusen area does not necessarily increase an eye’s
risk of conversion to CNV.

AREDS formulation. Study subjects included patients
with bilateral large drusen or large drusen in 1 eye and
advanced AMD in the fellow eye. Participants were
randomized to receive lutein (10 mg) + zeaxanthin
(2 mg), DHA (350 mg) + EPA (650 mg), lutein +
zeaxanthin and DHA + EPA, or placebo. All participants
were also asked to take the original AREDS formulation
or accept a secondary randomization to 4 variations of
the AREDS formulation, including elimination of beta
carotene, lowering of zinc dose, or both. The main
outcome measure was development of advanced AMD.
The conclusions of AREDS 2 was that addition of lutein
+ zeaxanthin, DHA + EPA, or both to the AREDS
formulation in primary analyses did not further reduce
risk of progression to advanced AMD. However, because
of potential increased incidence of lung cancer in former
smokers, lutein + zeaxanthin could be an appropriate
carotenoid substitute in the AREDS formulation.
Additionally, it was established that daily supplementation with lutein/zeaxanthin had no statistically
significant overall effect on rates of cataract surgery
or vision loss.
In conclusion, the AREDS 2 recommendation is a
product containing vitamin C 500 mg, vitamin E 400
IU, lutein 10 mg, zeaxanthin 2 mg, zinc 80 mg as zinc
oxide, copper 2 mg as cupric oxide.
Genetic Testing for AMD
Dr. Carl Awh published a manuscript that generated a
lot of discussion during the 2013 American Academy of
Ophthalmology Meeting. The study was entitled “CFH
and ARMS2 genetic polymorphisms predict response to
antioxidants and zinc in patients with age-related
macular degeneration”.
The study further analyzed data from AREDS that
demonstrated that antioxidant and zinc supplementation
decreases progression to advanced AMD in patients with
moderate to severe disease. The sub-analysis of 995 study
patients examined the interaction of genetics and type
of nutritional supplement on progression from moderate
to advanced AMD. The response to AREDS formula
was studied in patients with 1 or 2 complement factor H
(CFH) risk alleles and age-related maculopathy sensitivity 2 (ARMS2) risk alleles.
In the analysis, patients with no CFH risk alleles and
with 1 or 2 ARMS2 risk alleles derived maximum benefit
from zinc-only supplementation. Patients with one or
two CFH risk alleles and no ARMS2 risk alleles derived
maximum benefit from antioxidant-only supplementation; treatment with zinc was associated with increased
progression to advanced AMD.
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Exudative changes seen in the peripheral retina include
eccentric disciform degeneration, peripheral exudative
hemorrhagic chorioretinopathy, peripheral choroidal
neovascularization, and vitreous hemorrhage.
However, examination of the retinal periphery can be
challenging. Previously, the lack of adequate imaging of
the periphery precluded any unbiased reading center
assessment of the peripheral retinal findings.
Approximately 800 subjects were recruited across the
AREDS 2 sites to have wide-angle imaging. All participants had their blood drawn for DNA extraction. This
provided for an opportunity to assess the phenotypegenotype association based upon the presence or absence
of peripheral retinal changes based on ultra-wide images.
The OPERA study (Optos PERipheral retinA Study
Group) has two main goals. First, it is to image the
posterior pole and peripheral retina in each eye of each
patient to study the correlation of reticular pigmentation,
neovascularization, drusen, and geographic atrophy found
at these two locations in the retina. Second, it is to study
the correlation of both the posterior and peripheral
retinal phenotypes with the presence or absence of
CFHY402H and CFHrs1410996, and other associated
genetic findings.
As of now, 14 sites across the United States have agreed
to participate. The OPERA study is also conducted in
Croatia. The statistical studies will be performed to
assess the correlation if the peripheral to posterior pole
morphologic findings, to correlate the genetic results to
morphologic results, and to compare the Croatian study
findings to the US results.
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The Role of Peripheral Retina in AMD
The non-exudative changes that happen in the
peripheral aging retina include paving stone degeneration and senile reticular pigmentary degeneration
(SRPD). It has been previously shown that 66% of the
eyes with SRPD, as observed by indirect ophthalmoscopy, had macular degeneration. On the other hand,
in eyes without SRPD, only 21% had any AMD.

In the Croatian OPERA study, 150 study participants
have had imaging and wide-angle fluorescein angiography and were compared to a 150 subject aged matched
control group. There was a statistically significant
difference in the peripheral drusen, reticular pigmentary
changes, and paving stone degeneration in the AMD
group as compared to the control group. Drusen were
preset in 68% of all eyes in subjects with AMD and in
49% of control eyes. In the control group, some drusen
were seen peripherally in 25% of eyes, and pre-equatorially in 49%.
Reticular pigmentary changes were observed in 41% of
eyes in AMD group and only in 8% of control subject
eyes. In the AMD group, paving stone degeneration was
seen in 18% of eyes as compared to 3% of eyes in control
group. It was concluded that reticular pigmentary
changes and paving stone degeneration occur significantly more frequently in eyes with AMD as compared
to controls.
QUESTIONS/COMMENTS

Comment: It was noted that not only was paving stone
degeneration associated with more advanced AMD, the
peripheral lesion growth was associated with worsening
central AMD.
Q: Why was visual acuity of 20/30 at baseline a risk
factor for development of CNV?
A: No OCTs were done as part of the study and photoreceptor layer could not be assessed.

Comment: It was noted that AREDS2 did not have a
control group. The results of AREDS1 indicate that in
patients with AMD AREDS categories 2 and 3, antioxidant vitamins C and E, beta carotene, and zinc
decreased progression to advanced AMD. These are the
patients that were enrolled in AREDS2. Therefore, there
was no control group.
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RAMIN TADAYONI, MD, PHD
SUMMARY

The increasing clinical use of optical
coherence tomography (OCT) has
progressively changed the diagnosis
approach of exudative age-related
macular degeneration (AMD).
Although fluorescein angiography (FA) is still considered
by many as a gold standard, in current clinical practice,
the diagnosis of choroidal neovascularization (CNV) is
often anticipated before obtaining the results of FA,
which is then used as a complementary test. We aimed to
compare the relative performances of SD-OCT and FA
for establishing the diagnosis of CNV in patients referred
for suspicious exudative AMD. To determine the sensitivity and specificity of different retinal imaging
combinations a prospective, observational, multicenter
study was conducted.
148 patients over 50 years referred for suspicious recentonset CNV related to AMD were included and 110 had
CNV (74.3%). For the diagnosis of CNV, the sensitivity
of SD-OCT+ color fundus photographs (CFP), FA+CFP,
and their combination (OCT+FA+CFP) were respectively
90.9%, 90.9% and 97.3% and their specificity respectively 88.2%, 87.7%, and 93.4%. Classic CNV were
diagnosed in 98-100% of cases with SD-OCT+CFP or
FA+CFP. SD-OCT+CFP showed a slightly better reproducibility: inter-rater kappa = 0.82 vs. 0.74 for FA+CFP,
and intra-rater kappa = 0.85 vs. 0.63, respectively.
CONCLUSIONS: When used as first diagnostic test,
SD-OCT and FA combined with CFP have similar
sensitivity and specificity for the diagnosis of CNV in
AMD and allow diagnosing of almost all classic CNV.

NOTES

Dr. Tadayoni described his research evaluating OCT and
FA for the diagnosis of CNV in AMD. Given that in
clinical practice, the diagnosis of CNV is often anticipated by OCT findings prior to FA, this study sought to
determine the sensitivity and specificity of different
retinal imaging combinations for the diagnosis of CNV.
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Is Fluorescein Angiography
Still the Sole Gold
Standard for the Diagnosis
of Neovascular AMD?

The “gold standard” for diagnosis in this study was
decided by a consensus of readers based on fundus photos,
OCT, and FA rather than on FA alone. 148 eyes of 148
patients from 2 large centers were evaluated using color
fundus photos (CFP), fluorescein angiogram (FA), and
Cirrus SD-OCT (cube and 5 HD line raster). 3 sets of
images were created per eye: FA+CFP, SD-OCT+CFP,
and FA+SD-OCT+CFP. 2 readers evaluated each set to
assess for the presence of CNV (main criterion) and
category of CNV (secondary criteria).
74.3% of patients (110/148 cases) had CNV present,
22.7% had classic CNV, 35.5% had occult CNV, and
41.8% had other CNV. Classic CNV was almost always
diagnosed regardless of the imaging combination used.
Results were nearly identical between FA+CFP and
SD-OCT+CFP for all other categories. The highest
sensitivity was when all three modalities were used
together. Specificity and reproducibility were similar
for all.
Conclusion
At first diagnostic test, OCT and FA (combined with
CFP) were similar, both accurately diagnosing any CNV
in approximately 90% of cases. Most errors occurred
with occult CNV, especially in early cases. By combining
OCT+FA+CFP, the rate of accurate diagnosis increases
by 6%. Nearly all classic CNV is diagnosed regardless
of which combination is chosen. SD-OCT should be
read at a reader with the ability to scroll rather than a
single image.
QUESTIONS

Q: Do you perform FA and OCT on every patient?
A: On the first visit we usually do. Subsequent visits we
generally do not.
Q: What exactly was the Gold Standard in this study?

Response: 2 readers reviewed all data. If there was perfect
consensus then this was considered the “correct” answer.
If not, then a vote by 5 readers was taken and the
consensus choice was deemed “correct.”
Q: What are your thoughts on ICG?
A: In France, ICG is uncommon, so we wanted to make
the study decision point before ICG input.
AUDIENCE POLL

How many in the audience use ICG in the initial
diagnosis? Approx 3% (mostly to rule out PCV).
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SZILÁRD KISS, MD
SUMMARY

The retinal periphery is the site of
pathology in numerous eye diseases.
Imaging of the peripheral retina offers a
way to diagnose, monitor, and evaluate
responses to the treatment of these
conditions. Traditional fundus cameras have offered a
30- to 50-degree field of view. Recent technology has
advanced to provide up to a 200-degree field of view in
a single image. The utility of this technology in clinical
practice continues to be investigated; wide-field color
photography, autofluorescence imaging, fluorescein and
indocyanine green angiography have been used for
imaging a wide variety of peripheral retinal diseases.
Examples of specific retinal abnormalities and the utility
of ultra widefield imaging include: diabetic retinopathy –
screening, classification, and follow-up of patients; agerelated macular degeneration – classification; uveitis –
monitoring of vasculitis, retinitis and choroiditis; retinal
detachment – determining the extent and prognosis for
visual recovery; central serous chorioretinopathy –
evaluating the extent of disease and possible underlying
pathophysiology. Due to the continued limitations of this
imaging technology and the lack of ‘normative’ data, the
clinical role of wide-field imaging continues to evolve
but is undoubtedly becoming the standard-of-care in
many retinal disorders.
NOTES

The real question is: what is the clinical utility in
imaging the retina beyond the traditional 20-50 degrees?
The peripheral retina is the site of pathology in many
eye diseases and the ability to image this area even
beyond peripheral sweeps with traditional cameras is
worthwhile. We know that there are contributions of the
periphery to macular disease in addition to uniquely
peripheral pathology. Current technology allows up to a
200-degree field of view. In 2014, Ultra Widefield
(UWF) imaging is not yet the standard but is becoming
the standard of care for imaging the retina. To date,
there are only two systems that allow UWF imaging,
Optos® and Heidelberg.®
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Latest Observations on
Wide-Field Imaging of
Retinal Diseases

Part One: Comparison of UWF systems.
Comparisons of the two imaging platforms reveal design
differences between the ellipsoid mirror-based dual laser
system of the Optos machine with a virtual focal point
versus the lens-based system in the Heidelberg. An
advantage of the virtual focal point system of the Optos
is that lens opacities are less visually significant, whereas
an advantage of the lens-based system of the Heidelberg
is that it is more easily steered. A direct comparison of
the FA component of the two systems on the same 10
eyes revealed that by pixel, the Optos was able to image
more total retina as well as more of the temporal and
nasal retina by a large and statistically significant degree
as compared to the Heidelberg system. The pixel area
was statistically equivalent in the superior and inferior
quadrants. When measured by the retinal vasculature,
the Heidelberg system was able to image the superior and
inferior retina more distally, while the Optos afforded
more distal views in the horizontal meridians.
Part Two: Image distortion.
Optos images are distorted peripherally both because of
the “map problem” and because of the ellipsoid mirror.
The map problem, which is evidenced by the seemingly
large size of Greenland on a Mercator projection, is due
to “projection non-linearity.” The distortion from the
ellipsoid mirror is due to distortion inherent in any lens
or mirror based system. Both projection and distortion
can be corrected leading to more anatomically accurate
visualization and eventually a way to take accurate
measurements from Optos images.
Part Three: UWF imaging in Diabetic Retinopathy.
The screening and grading of diabetic retinopathy has
traditionally been based on the ETDRS 7 Standard
Fields. There is growing evidence, though not Level 1
evidence, of the importance of UWF imaging for diabetic
retinopathy. A direct comparison of non-mydriatic UWF
imaging versus ETDRS 7SF images showed good comparability for determining DR severity and DME. In
addition, benefits included lack of pupillary dilation,
easier photographer operation and more rapid acquisition. Comparisons of UWF FA with 7SF FA revealed
more retinal vascular pathology seen with UWF FA.
Furthermore, there is evidence that up to 10% of
patients may be classified as having more severe diabetic
retinopathy with UWF imaging than with traditional
7SF as more peripheral lesions are noted. Other studies
suggest that peripheral ischemia is associated with
increased odds of having DME. All of these studies
suggest that imaging of the retinal periphery may alter
our classification and treatment of DR.
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Q: What are the costs associated with each system
assuming you already have a Heidelberg Spectralis
for OCT?
A: Currently the Heidelberg widefield attachment is
another $20,000 whereas a new Optos system is around
$120,000.
Q: What is normal in the peripheral retina to see on

wide-field imaging?
A: The short answer is that we don’t have enough data.
In terms of diabetics, there may emerge a different classification based on peripheral pathology. Furthermore, be
careful what you term “pathology.” Areas of peripheral
ischemia or white without pressure are more apparent
but we do not know what is pathologic.
AUDIENCE COMMENTS

The Optos is useful for showing the patient and family
retinal pathology especially for retinal detachment
patients.
Retcam is very helpful for pediatric patients.
Furthermore, widefield imaging is becoming more
valuable for tumors, especially with FA/ICG.
Nonmydriatic imaging is useful for pregnant patients
to view the retinal periphery when dilation may be
contradindicated.
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QUESTIONS
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MODERATOR: THOMAS R. FRIBERG, MD
PANELISTS: SZILÁRD KISS, MD, TIMOTHY G.
MURRAY, MD, MBA, SRINIVAS R. SADDA, MD,
RAMIN TADAYONI, MD, PHD
SUMMARY

The panel will give their individual
views on which imaging techniques are
most appropriate for the diagnosis and
management of a variety of retinal
disease cases. Each panelist has both
broad and specific expertise in OCT and retinal imaging.
NOTES

CASE 1: Institutionalized diabetic with no view to fundus
due to dense cataract; last exam more than 10 years ago.
• What testing is indicated?
• B-scan, consider cataract extraction if Bscan reassuring;
examine the other eye; consider FA-Optos through
the cataract
• Optos showed old retinal detachment
• Takeaway point: Consider Optos in these cases for better
visualization
CASE 2: 69yo with 20/40 vision OD, CF vision OS
and possible NV-AMD OD, s/p multiple intravitreal
injections elsewhere, now with serous PED OD.
• Question: Treat as AMD or call serous PED?
• Next imaging test: ICG. No sign of wet AMD, observation chosen
• 1 month later worse VA (20/200) and OCT shows SRF
above PED: chose injection
• Next month vision worse and now FTMH
• Decision for surgery PPV/MP/Afx; MH closed but PED
remains, VA 20/200; no injection (audience suggestion
to inject at POM 1)
• POM2, PED remains, now new SRF leading to series of
Avastin, Lucentis, Eylea; followed by PDT x 3. Audience
suggestion to laser the base of the PED to flatten it,
though concerns for RPE rip)
• At 12 months, patient elects observation; at month 14,
PED flattens and VA improves to 20/125
• Discussion involves use of steroids, though there is
concern for element of CSR in this case; pachychoroidopathy aka occult CSR is discussed with type 1
NV and more along PCV spectrum
• Takeaway: With PED and SRF consider all possibilities,
CNV/CSR/vitreomacular abnormalities. Despite our best
efforts, this can be difficult to treat.
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PANEL 1:

CASE 3: 37 yo Indian F with decreased vision and
pigmentary changes in macular and periphery.
• OCT shows thick RPE, outer retina attenuation, and
choroidal infiltrate
• Further history reveals nephrectomy for amyloidosis
• Dx: Primary systemic amyloidosis
• Takeaway: Look at all available layers on OCT to help
with diagnosis including the choroid
CASE 4: Healthy 22yoM with history of heavy lifting.
• Photos: multiple intraretinal hemorrhages
• FA shows diffuse vessel staining
• OCT shows thick choroid OD only
• All blood studies normal
• Patient and imaging normalized spontaneously
• No diagnosis made
• Takeaway: Sometimes we never get an answer and
must rely on the tincture of time.
CASE 5: 53yoM with decreased vision OU x 1 month,
20/80 OU.
• Photo: possible mottling in macula
• Red free normal
• Infrared and autofluorescence abnormalities in central
macula
• Microperimetry: decreased centrally
• ERG: delay in photopic and 30hz flicker; high Arden
ratio of EOG
• DX: Deferoxamine toxicity (used to treat iron overload
in this patient with beta thalassemia requiring multiple
blood transfusions
• Discussion: Can also get Pattern dystrophy and vitelliform
dystrophy; patients can get some resolution of vision
• Takeaway: Remember to assess for maculopathy in
patients taking iron-chelation medications
CASE 6: Select cases
• Retinal detachment:
• AF shows hypoAF within RD and hyperAF just
beyond RD
• OCT shows outer retinal corrugations;
• Postop OCT shows patchy outer retinal abnormalities;
• Postop AF shows some hypo- and hyper AF abnormalities – AF may be abnormal if outer retinal changes
not just RPE changes;
• Perhaps the hyperAF beyond the RD in the pre-op
photos corresponds to the postop OCT outer retinal
abnormalities beyond the RD
• In chronic macula-off RD, there is necroptosis despite
anatomic success
• CMV retinitis: AF abnormalities well beyond the
leading edge on photos or FA
• Takeaway: Consider imaging your RD patients with
photos, FAF, and OCT before and after surgery
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Anti-VEGF Maintenance
Therapy for Neovascular AMD
CARL D. REGILLO, MD
SUMMARY

The functional and anatomic outcomes
achieved in the pivotal ranibizumab
phase III trials with monthly injections
set the standard for comparison for the
treatment of neovascular age-related
macular degeneration (nAMD) with intravitreal, panVEGF inhibitors. There is now level I evidence from the
CATT and IVAN studies that demonstrated non-inferiority of bevacizumab compared to ranibizumab in this
setting. Aflibercept has demonstrated equivalency to
ranibizumab in its phase III VIEW studies when dosed
monthly and bimonthly in the maintenance phase of
therapy. Although all three agents have been shown to
perform well to treat nAMD when dosed in a frequent
and fixed fashion, the drugs are typically administered
in a more individualized manner in clinical practice
worldwide.
Individualizing anti-VEGF therapy for nAMD includes
the as needed (PRN) and the treat-and-extend (TAE)
approaches. The former has been tested in several large
scale, comparative trials and the results over two years
of using pan-VEGF blockers PRN have not shown to be
non-inferior to continuous, frequent dosing. The TAE
style of therapy has evolved into the most frequently
used treatment approach in the US and is gaining in
popularity elsewhere. Although there are no studies
available that directly compare TAE to either PRN or
fixed regimens, there is mounting evidence from retrospective and prospective studies to support its use.
Evidence to date using the various treatment strategies
in nAMD will be reviewed.
NOTES

Anti-VEGF Agents
It has been established that all three anti-VEGF
therapies available for treatment of neovascular age
related macular degeneration (nAMD) are beneficial.
The three intravitreal injections include bevacizumab,
ranibizumab, and aflibercept. The pivotal phase III trials
(MARINA and ANCHOR) have set a standard for the
treatment of nAMD with monthly injections. CATT and
IVAN demonstrated non-inferiority of bevacizumab and
ranibizumab when injected monthly. The VIEW 1 and 2
studies showed that intravitreal aflibercept dosed
monthly or every 2 months after 3 initial monthly doses
produced similar efficacy and safety outcomes as monthly
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ranibizumab. However, none of these treatments cure
the disease and we also do not know the best algorithm
for treating nAMD with anti-VEGF agents. The
important goals to keep in mind are efficacy, safety,
and treatment burden.
Maintenance Dosing Regimens
Despite the fact that in the pivotal trials, monthly
injections were utilized, most retina specialists use one
of three treatment regimens. The continuous-fixed
regimen consists of monthly or bimonthly injections.
The discontinuous-variable, pro re nata (PRN), or as
needed regimen, consists of monthly visits that
determine whether an injection is administered or not.
The continuous-variable, or treat and extend (TEA)
regimen consists of gradually increasing the time
between injections until the optimal time period
between injections is found.
The ASRS 2012 and 2013 survey showed that 9% and
3% used the fixed regimen in 2012 and 2013, respectively; 24% and 16% used PRN, and 67% and 78%
used TAE.
Fixed Monthly Regimen
Monthly injections may be unnecessary for all patients
with nAMD since nAMD is a heterogeneous disease
with variable natural history and variable response to
treatment among patients. There is evidence that many
patients do well without monthly injections. Studies
have shown that VEGF suppression varies among
patients. One study showed that by intraocular sampling,
the mean time of complete VEGF suppression is 36-38
days. However, the range is quite large and complete
VEGF suppression was seen for as few as 26 days and for
as long as 69 days. The stable pattern of suppression was
seen in up to three years. It is important to know the
duration of VEGF suppression as lack of suppression
leads to clinical recurrence.
The fixed monthly regimen might lead to over-treatment
that is expensive due to direct and indirect costs. Additionally, it is inconvenient for patients that have to be
examined and injected on a monthly schedule. There is
also an increased cumulative risk associated with intravitreal injections including risk of endophthalmitis,
glaucoma, possible risk of atrophy and systemic
complications.
PRN
The advantages of a PRN regimen are individualization
of treatment and avoidance of the risks of overtreatment.
PRN allows for fewer injections, although the number of
visits is not decreased. It is safe and more cost effective
and can identify rare patients who do not need ongoing
treatments. Several studies have looked at PRN dosing.
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The PrONTO Study used an OCT-guided variabledosing regimen with intravitreal ranibizumab and
showed that with this regimen, VA outcomes were
comparable with the outcomes from the phase III clinical
studies, but fewer intravitreal injections were required.
The mean number of injections was 5.6 in the 1st year
and 4.3 in the second year. The limitation of the study
is that it only included 40 patients and there was no
control group.
In the SAILOR study, subjects were randomized 1:1 to
receive 0.3 mg or 0.5 mg intravitreal ranibizumab for
3 monthly loading doses. Dose groups were stratified by
AMD treatment history (treatment-naïve vs. previously
treated). Cohort 1 subjects were retreated on the basis of
OCT or VA criteria. Cohort 2 subjects received an
initial intravitreal dose of 0.5 mg ranibizumab and were
retreated at physician discretion. Safety was evaluated at
all visits. The study showed the VA outcomes were not
as good as in PrONTO, but the patients in SAILOR
were examined less frequently.
The CATT trial is a multicenter, single-blind, noninferiority trial. Patients with neovascular AMD were
randomly assigned to receive intravitreal injections of
ranibizumab or bevacizumab on either a monthly
schedule or as needed with monthly evaluation. Oneyear results showed non-inferiority of the two drugs as
well as PRN to monthly injections in terms of VA.
In the second year of CATT trial, at 1 year, patients
initially assigned to monthly treatment were reassigned
randomly to monthly or as-needed treatment, without
changing the drug assignment. Ranibizumab and
bevacizumab had similar effects on visual acuity over a
2-year period. Interestingly, as needed treatment resulted
in less gain in visual acuity, whether instituted at enrollment or after 1 year of monthly treatments.
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The HARBOUR study, a multicenter, randomized, phase
3 study compared 0.5 mg of ranibizumab either monthly
or as needed (OCT-guided); 2 mg of ranibizumab
monthly; and 2 mg of ranibizumab as needed with 0.5 mg
of ranibizumab monthly. The distribution of injections
showed that the number of 0.5 mg ranibizumab injections in the as needed group, was, on average, 14, but the
range was from 3 to 24 indicating a great heterogeneity
in response to medications. At month 12, the
ranibizumab 2.0 mg monthly group did not meet the
prespecified superiority comparison and the ranibizumab
0.5 mg and 2.0 mg PRN groups did not meet the
prespecified noninferiority comparison. All treatment
groups demonstrated clinically meaningful visual
improvement and improved anatomic outcomes at
months 12 and 24.

In the IVAN trial, patients were randomized to intravitreal injections of ranibizumab (0.5 mg) or bevacizumab
(1.25 mg) in every month or as needed regimens, with
monthly review. The results showed that ranibizumab
and bevacizumab have similar efficacy. Reduction in the
frequency of retreatment resulted in a small loss of
efficacy irrespective of drug.
In the VIEW trial, from baseline to week 52, patients
received 0.5 mg intravitreal ranibizumab every 4 weeks
(Rq4), 2 mg aflibercept every 4 weeks (2q4), 0.5 mg
aflibercept every 4 weeks (0.5q4), or 2 mg aflibercept
every 8 weeks (2q8) after 3 monthly injections. During
weeks 52 through 96, patients received their original
dosing assignment using an as-needed regimen with
defined retreatment criteria and mandatory dosing at
least every 12 weeks. All aflibercept and ranibizumab
groups were equally effective in improving VA and
preventing VA loss at 96 weeks. The 2q8 aflibercept
group was similar to ranibizumab in visual acuity
outcomes during 96 weeks, but with an average of 5
fewer injections. Small losses at 96 weeks in the visual
and anatomic gains seen at 52 weeks in all arms were
in the range of losses commonly observed with
variable dosing.
Despite the benefits of PRN dosing over monthly dosing,
there is a concern with PRN treatment as it may allow
for recurrence of neovascular leakage and growth.
Multiple recurrences lead to progression of the disease
and can result in poorer long-term visual outcomes in
some patients.
Treat and Extend
The treat and extend regimen has been the least
studied, but is the most commonly utilized regimen. It is
proactive and thus minimizes recurrences and setbacks.
Therefore, it maximizes long-term visual outcomes. It is
individualized to a particular patient and minimizes
overtreatment and treatment burden. It is cost-effective
by minimizing drug use, testing, and office visits. It also
maximizes safety.
Vitreous Retina Macula Consultants of New York
conducted two small retrospective series of patients with
new onset nAMD. The first group consisted of 11
patients with retinal angiomatous proliferation (RAP).
The mean number of treatments and visits in years 1,2,
and 3 was 7, 6, and 7 respectively. Mean VA change was
4 lines. In the second study, 18 patients with type 1
(sub-RPE) CNV were included. The mean number of
visits over 3 years was 20 (6.7 visits/year) and mean
change in visual acuity was 0 lines.
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A study out of France compared TAE (n=38) and PRN
(n=52) regimens. It was a retrospective, consecutive
study. At one year, the mean visual change was 10.8 and
2.3 letters in TAE and PRN groups, respectively. The
mean number of treatments and follow-up visits was
7.8 and 8.5 for TAE and 5.2 and 8.8 for PRN.
A study out of Australia was performed which was a
12 months prospective, non-randomized study of 45
patients who received 3 monthly induction doses of 0.5
mg of ranibizumab with subsequent interval extended or
shortened by 2 weeks. The patients were evaluated and
injected at each visit. VA improved by 1.3 lines. The
mean and median number of injections was 8.
LUCAS is a prospective TAE study comparing
ranibizumab and bevacizumab. The primary endpoint is
mean VA change at 12 months. The patients with VA of
20/25 to 20/320 were included. The TAE range was 4-12
weeks without any loading doses. The results showed
that ranibizumab and bevacizumab were equivalent with
VA gain of 8.2 and 8.0, respectively, and mean number
of treatments of 8.0 and 8.8, respectively.
As of now, there are no comparative trials of TAE versus
other regimens. Future studies are promising such as the
aflibercept TAE study at Wills Eye Hospital, the T-REX
study in Houston looking at monthly versus TAE
ranibizumab, and the NIH study looking at PRN versus
TAE ranibizumab.
There remain many unanswered questions that warrant
further investigations such as how fast should we extend
or reduce treatment, e.g. every 1 or 2 or 4 weeks. Should
the extensions be capped? Should the treatments be
stopped after extensions of 3 or 4 months? And does the
TAE regimen apply to aflibercept?
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The Wills Eye Treat and Extend Studies are consecutive
retrospective series of patients with new onset nAMD.
The mean follow-up was 1.5 years. 92 eyes were treated
with ranibizumab with the mean number of visits of 8.3
at 12 months. Mean VA change was 2.5 lines. 74 eyes
were treated with bevacizumab with mean number of
visits of 7.3 at 12 months. The mean VA change was
2.0 lines.

Conclusion
There are three alternative regimens for anti-VEGF
therapy: fixed-continuous, PRN, and TAE. The best
option is not known. The studies show conflicting trends
when comparing a fixed monthly regimen to PRN.
Whatever approach is used in each particular case of
nAMD, it is essential to remember that early detection
and treatment are key and the goal of any therapy is to
minimize CNV growth and exudation.
QUESTIONS

Q: What is the role of self-testing devices?

R: Early detection in nAMD is critical. The use of home
self-testing devices might help determine the treatment
intervals in the future. However, the high false positives
and false negatives will not change the importance of
the clinical exam.
Q: How does one determine if the patient does not
require more treatments?
A: One can follow the TAE protocol. However, if the
patient recurs, the treatment can never be stopped.
Q: How often should the patient be examined?
A: It is important to assess the patient by obtaining VA,
discussing the symptoms, and examining the patient
clinically and by OCT. However, if the patient has
reached a steady state and is on frequent fixed regimen
of injections (every 4-6 weeks), it is feasible to examine
him/her every other visit. For a patient who gets treated
less frequently (every 8-12 weeks), a standard examination should be performed every time.
Q: Do injections cause atrophy?
A: There is some evidence that monthly injections might
cause geographic atrophy. The classic teaching, however,
is that in order to maximize the visual acuity outcomes,
the macula has to be dry. This has been recently
challenged by Duker et al in Type 1 CNV.
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HARRY W. FLYNN, JR., MD
SUMMARY

Compounding is defined as “the
combining, mixing, or altering of
ingredients to create a customized
medication for an individual patient”
(FDA definition). This definition
does not include mixing, reconstituting, or similar acts
that are performed in accordance with the directions
contained in an approved labeling. (USP <797> does
include those acts even if in the package insert).
Retinal specialists rely on compounded medications.
In the case of “bevacizumab”, the individual patient
receives a small dose of the drug which is prepared by
various compounding pharmacies.
Various outbreaks of endophthalmitis associated with use
of compounded bevacizumab have occurred. In South
Florida, 12 patients developed severe endophthalmitis
from compounded medication prepared by a subsidiary of
Walgreens. Many lessons were learned from this outbreak
which can be incorporated into physician practices:
Does the pharmacy have proper licensed pharmacists, up
to date inspection forms and certifications, and testing
results. Current good practice requires that compounding
pharmacies are compliant with USP <797> guidelines
and that the facility is accredited by the Pharmacy
Compounding Accreditation Board (PCAB). In general
a “beyond use” date is 3 months for bevacizumab
assuming it has been sterility tested. The medication
is kept in a light resistant storage bag and stored in a
refrigerator (2-8° C or 36-46° F) but not in a freezer.
Due to recent congressional action, legislation in many
states now requires an individual patient prescription for
each syringe prepared by compounding pharmacy. This
administrative burden often makes it difficult for retinal
specialists to acquire the medication in a timely manner.
As a result, many retinal specialists have turned to
commercially available anti-VEGF alternatives even
though the price is substantially higher. Increasing
oversight of compounding pharmacies and more
standardized routines of preparation have reduced rates
of endophthalmitis after intravitreal bevacizumab
injection.
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Compounding Pharmacies
and Endophthalmitis

NOTES

Multiple choice question 1: In using compounded
medications for intravitreal injection, the following
numbers are important:
a. USP 797 compliant compounding procedures
b. FDA acts 503A and B
c. Povidone-iodine 30 seconds to ocular surface
d. Providing a contact telephone # to patients
e. All of the above
A: e – All of the above
Multiple choice question 2: In using compounded
medications for intravitreal injection, the following
procedural steps are most important:
a. Recording lot #s from individual medications
b. Use of a lid speculum and sterile gloves
c. Povidone-iodine 30 seconds to the ocular surface
d. Use of topical antibiotics
e. Items a and c above
A: e – Recording lot #s and using Povidone-iodine
x 30 secs.
“Compounding” is an accurate description for how
some ophthalmic drugs are prepared for use, including
bevacizumab. Given the severity and breadth of damage
caused by the New England Compounding pharmacy
fungal meningitis outbreaks from contaminated methylprednisolone, an emphasis has been placed on any
compounded medication. Bevacizumab in particular has
had at least 12 associated outbreaks of both infectious
and sterile contaminants.
USP 797: Sterile preparations
Established comprehensive standards for compounding
in the US with the goal to protect patients. It applies to
pharmacies, health care practitioners, and practice
settings.
Does USP 797 always apply for bevacizumab as an
intravitreal injection? YES. The largest risks include
repeat puncturing of the vial and the potential for
airborne contamination.
Can the preparation process be safe? YES. At BPEI
over 100,000 syringes have been prepared without any
contamination. There is a 14-day quarantine with testing
on 10% of syringes; released day 14, reclaimed day 90.
What to look for in a compounding pharmacy
PCAB Accreditation: Pharmacy compounding accreditation board. Of the over 3000 compounding pharmacies
in the US, 200 are PCAB accredited. Accreditation
includes a review of facilities, surprise inspections, staff
interviews, observation, and documentation reviews.
Key factors include computer scale integration, validation of shipping methods, and validation of clean rooms
and processes.

< Previous Talk

Table of Contents

Next Talk >

COMPOUNDING PHARMACIES AND ENDOPHTHALMITIS Flynn, Jr.

Next Talk >

Table of Contents

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

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES 2014

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

66

COMPOUNDING PHARMACIES AND ENDOPHTHALMITIS Flynn, Jr.

Next Talk >

Table of Contents

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

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES 2014

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

68

COMPOUNDING PHARMACIES AND ENDOPHTHALMITIS Flynn, Jr.

Next Talk >

Table of Contents

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

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES 2014

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

69

COMPOUNDING PHARMACIES AND ENDOPHTHALMITIS Flynn, Jr.

Next Talk >

Table of Contents

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

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES 2014

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

70

COMPOUNDING PHARMACIES AND ENDOPHTHALMITIS Flynn, Jr.

Next Talk >

Table of Contents

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

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES 2014

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

71

COMPOUNDING PHARMACIES AND ENDOPHTHALMITIS Flynn, Jr.

Next Talk >

Table of Contents

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

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES 2014

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

72

COMPOUNDING PHARMACIES AND ENDOPHTHALMITIS Flynn, Jr.

Next Talk >

Table of Contents

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

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES 2014

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

73

COMPOUNDING PHARMACIES AND ENDOPHTHALMITIS Flynn, Jr.

Next Talk >

Table of Contents

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

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES 2014

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

74

COMPOUNDING PHARMACIES AND ENDOPHTHALMITIS Flynn, Jr.

Next Talk >

Table of Contents

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

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES 2014

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

75

COMPOUNDING PHARMACIES AND ENDOPHTHALMITIS Flynn, Jr.

Next Talk >

Table of Contents

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

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES 2014

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

77

COMPOUNDING PHARMACIES AND ENDOPHTHALMITIS Flynn, Jr.

Next Talk >

Table of Contents

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

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES 2014

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

78

COMPOUNDING PHARMACIES AND ENDOPHTHALMITIS Flynn, Jr.

Next Talk >

Table of Contents

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

< Previous Talk

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES 2014

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

79

SRINIVAS R. SADDA, MD
SUMMARY

Systematic review of cases
of incident geographic atrophy (GA)
from large clinical studies (e.g. Agerelated Eye Diseases Study) has
demonstrated that large drusenoid
pigment often precede the development of atrophy. To
better understand features of drusenoid lesions which
specifically conferred an increased risk for the development of GA, we used longitudinal spectral domain
optical coherence tomography (SDOCT) to investigate
risk factors predictive for development of atrophy from
drusenoid lesions (drusen and drusenoid pigment
epithelium detachment) in eyes with non-neovascular
age-related macular degeneration (NNVAMD).
PURPOSE:

Forty-one eyes from 29 patients with NNVAMD
who underwent registered SDOCT imaging over a
minimum period of six months, were reviewed. Drusenoid
lesions that were accompanied by new atrophy onset at
6 months or last follow up were further analyzed. Features
of individual drusenoid lesions were consecutively
evaluated, including: maximum lesion height, lesion
diameter, lesion internal reflectivity, presence and extent
of overlying intraretinal hyperreflective features (HRF).
Choroidal thickness was also measured below each lesion,
and subfoveally. Changes in the lesion characteristics
though the course of the study were also noted. Odds
ratios (OR) and risk for new local atrophy onset
were calculated.

METHODS:

543 individual drusenoid lesions were identified
at baseline, while 28 lesions developed during follow-up.
The mean follow-up time was 21.3 ± 8.6 (range, 6-44)
months. 3.2% (18/571) of drusenoid lesions progressed to
atrophy within 18.3±9.5 (range: 5-28) months of the
initial visit. Drusenoid lesions with heterogenous internal
reflectivity were significantly associated with new atrophy
onset at 6 month (OR=6.549, 95% confidence interval
(CI) =1.406-30.500 and new atrophy onset at last follow
up (OR=6.869, CI=2.22-21.236). Lesions with presence
of HRF were also significant predictors for new atrophy
onset at 6 month (OR=9.354, CI=1.933-45.273) and at
last follow up (OR=11.211, CI=2.513-50.019). Lesions
with a baseline maximum height over 80 microns or
choroidal thickness less than 135 microns showed
RESULTS:
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Local Risk Factors for
Development of Geographic
Atrophy: New Insights into
AMD Pathogenesis

positive association with the new atrophy onset at last
follow up (OR=7.886, CI=2.105-29.538 and OR=3.796,
CI=1.154-12.481, respectively).
CONCLUSIONS: In this study, the presence of HRF overlying drusenoid lesions, and a heterogeneous internal
reflectivity of these lesions, was found to be predictive
of local atrophy onset in the ensuing months. These
findings provide further insight into the natural history
of anatomical changes occurring in patients with AMD.

NOTES

AMD Pathogenesis and Classification
The pathogenesis of AMD is hard to unravel. Multiple
factors play a role including genetics, environmental
causes, and age. It has been hypothesized that AMD is
not just one disease, but different diseases with a
common final pathway.
A simple classification of AMD has been recently
proposed. A basic clinical classification system was based
on fundus lesions assessed within 2 disc diameters of the
fovea in persons older than 55 years. Persons with no
visible drusen or pigmentary abnormalities were classified
to have no signs of AMD. Persons with small drusen
(<63 m), also termed drupelets, were classified to have
normal aging changes with no clinically relevant
increased risk of late AMD developing. Persons with
medium drusen (≥ 63 m to <125 m), but without
pigmentary abnormalities thought to be related to AMD,
were classified to have early AMD. Persons with large
drusen or with pigmentary abnormalities associated with
at least medium drusen were classified to have intermediate AMD. Persons with lesions associated with
neovascular AMD or geographic atrophy were classified
to have late AMD. Five-year risks of progressing to late
AMD were estimated to increase approximately 100
fold, ranging from a 0.5% 5-year risk for normal aging
changes to a 50% risk for the highest intermediate
AMD risk group.
The common final pathway of AMD patients is atrophy.
The medium drusen progress to large drusen that progress
to RPE alterations that progress to atrophy. Patients with
large drusen can develop choroidal neovascularization
that can either lead to scar formation, if left untreated,
or put the patient back on the AMD pathway, when
treated with anti-VEGF therapy.
The long-term studies of anti-VEGF therapy (SEVENUP) have shown that after approximately 7 years after
ranibizumab therapy in the ANCHOR or MARINA
trials, one third of patients demonstrated good visual
outcomes, whereas another third had poor outcomes.
Compared with baseline, almost half of eyes were stable,
whereas one third declined by 15 letters or more. The
majority of the latter cases were due to atrophy.
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The advances in imaging, in particular OCT, have
provided the researchers with new insights into the
pathogenesis of AMD. Imaging drusen with OCT allows
for studying the internal structure of drusen and correlative studies have identified a number of drusen
morphologies. Algorithms have been developed to
quantify drusen area and volume from SD-OCT images.
Drusen quantification using an automated segmentation
technique allows to subtract the automated “RPE floor”
from the “real RPE” to calculate the difference between
the boundaries. Drusen volume measurements have been
shown to be highly reproducible and accurate. Excellent
agreement was observed between manual and automated
measurements of drusen volume. The agreement was less
for the drusen area.
Following drusen over time has become easier as drusen
analyses have become more commercially available.
Following drusen over time allows for quantitative data
for potential use in early intervention trials as well as
for quantitative endophenotypes for genetic discovery
studies. Moreover, following drusen over time provides
a prognostic value as it has been observed that drusen
volumes commonly increase over time in AMD eyes and
then start to decrease. This decrease in drusen volume
usually heralds development of geographic atrophy.
These findings still need to be validated in prospective
studies. It has also been reported that when considering
areas of incident geographic atrophy, review of color
photographs prior to development of atrophy frequently
revealed the presence of large drusen and drusenoid
PEDs. Other OCT observations in intermediate AMD
included early photoreceptor injury with outer retinal
attenuation, pigment migration, and hyporeflective
drusen.
OCT-based observation of the natural history of
drusenoid lesion in eyes with dry AMD
A study was conducted to investigate risk factors
predictive for the development of atrophy of drusen and
drusenoid pigment epithelium detachment in eyes with
non-neovascular AMD using OCT.
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Imaging of Drusen
The imaging of drusen might be important in
understanding early AMD and AMD pathogenesis.
Traditionally, drusen were evaluated by examining
color photos. Manual segmentation of drusen is time
exhaustive and reproducibility requires extensive grader
training. Automated segmentation of drusen in color
photos has been attempted by many groups with varying
degrees of automated and user input. Moreover, the
algorithm performance is very dependent on image
quality.

All patients with non-neovascular intermediate AMD
who underwent registered SD-OCT imaging over a
minimum period of 6 months were reviewed. Drusenoid
lesions that were accompanied by new atrophy onset at
6 months or at last follow-up were further analyzed. The
exclusion criteria were presence of other retinal disease.
Individual B-scans in each Spectralis volume cube for
every visit were inspected for the presence of drusenoid
RPE elevations defined as elevations of at least 30
microns in height, i.e. “large drusen”. Utilizing the
tracking and registration functionality of the Spectralis
HRA+OCT, the location of the individual drusenoid
lesions at each visit throughout the follow-up period was
defined and given unique labels. Grading assessments
were made after random assortment of B scans. Although
for most lesions the drusenoid lesions could be recognized at the baseline visit, in a few cases the drusenoid
lesions first appeared during follow-up. In these cases the
location corresponding to the future drusenoid lesion
was assessed.
A variety of features were assessed for each drusenoid
lesion at each visit and included: maximal height,
number of B-scans subtended by the individual drusenoid
lesion, choroidal thickness directly below the drusenoid
lesion, presence of hyper-reflective foci above the
drusenoid lesion (pigment migration), internal reflectivity of the drusenoid lesion, external limiting membrane integrity, IS-OS integrity, PRE integrity, and
presence of atrophy (defined as loss of RPE band with
increased choroidal reflectivity).
A multivariate binomial logistic regression analysis was
performed to determine which baseline drusenoid lesion
characteristics were predictive of the development of
atrophy at that location both at 6 months and at
final follow-up.
41 eyes of 30 patients with mean follow-up time of
21 months (range 9-36 months) were included. 571
drusenoid lesions were identified for analysis with
546 identified at baseline and 25 during follow-up in
locations without drusenoid lesions at baseline. A total
of 1950 individual drusenoid lesions were graded.
Drusenoid lesions with heterogeneous internal reflectivity were associated with new atrophy onset at 6
months and new atrophy onset at last follow-up. Lesions
with the presence of overlying intra-retinal hyperreflective foci (pigment migration) were associated with
new atrophy onset at 6 months and last follow-up.
Lesions with a baseline maximum height >80 m or
choroidal thickness ≤ 135 m showed a positive association with the new atrophy onset at last follow-up.
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Reticular Pseudodrusen
In addition to early photoreceptor injury, pigment
migration and hyporeflective drusen, subretinal
drusenoid deposits (reticular pseudodrusen) might be a
risk factor for development of the late form of age-related
macular degeneration. Eyes with regression of subretinal
drusenoid deposits develop outer retinal atrophy and loss
of the underlying choroidal thickness.
Additionally, early photoreceptor injury, pigment
migration, hyporeflective drusen, and reticular pseudodrusen might be precursors of choroidal neovascularization such as RAP lesion.
Summary
Evaluation of drusenoid lesions by OCT has provided
new insights into the pathogenesis of AMD and
progression to advanced disease. Changes in drusen
volume (especially decrease), hyporeflectivity within
drusen, and pigment migration appear to carry a negative
prognosis. These findings may be useful in the design of
early intervention trials and selection of outcome
measures and endpoints.
QUESTIONS

Q: Should we guide our clinical practice, such as use of
vitamins, minerals, and micronutrients, based on OCT?
A: All studies so far are based on color photographs; no
data on OCT-guided management is available.
Q: Which OCT platform is better, spectral domain (SD)
or swept source (SS)?
A: No studies have been done to establish this.
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This lead to a proposed sequence of drusen to atrophy
that includes normal aging leading to early AMD (on
the path) to intermediate AMD (still salvageable) that
can lead to spontaneous resolution or to development of
high risks features such as pigment migration and heterogeneous internal reflectivity (critical hit) that leads to
RPE disintegration (circling the drain) and atrophy.
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DAVID W. PARKE, II, MD
SUMMARY

Charles Darwin famously said, “It is
not the strongest or the most intelligent who will survive, but those who
can best manage change.” Physicians
(including ophthalmologists) are in a
period of seemingly unending healthcare change.
With change come unintended consequences. We have
already seen unintended consequences for the administration (job loss), for the American people (“If you like
your current health insurance, you can keep it”), for the
payers (pricing set with enrollment expectations that are
unlikely to be met), for the drug and device industry
(‘Gee, I thought they’d leave me alone in exchange for
my support’), and for physicians (narrow networks—
among others). We are beginning a process that will be
characterized by failed experiments, perverse incentives,
and business disruption.
The main driver of change is cost. The first, and biggest,
cost-related trend facing physicians is both vertical and
horizontal healthcare integration. In many markets both
are happening simultaneously. Hundreds of billions of
dollars have been invested in integration. Having spent
those dollars, integrated systems are not going to ignore
those investments. You might say, “Well ACO’s are just
HMO’s by another name, and they aren’t going to survive.”
Large, integrated systems with alternative physician
payment systems will survive for the foreseeable future
just because too much money has already been invested.
Flexibility to manage the unforeseen consequences will
help determine our collective and individual future.
NOTES

Unintended consequences (UC) are expected in any
complex action or action which affects a complex
system. The Affordable Care Act, which affects 1/6th of
the economy, is both and therefore has many unintended
consequences. The Medicare Sustainable Growth Rate
(SGR) is one significant unintended consequence.
Initially enacted to ensure that increased annual
payments did not exceed the growth in GDP, there have
now been 16 different laws preventing SGR-driven
physician pay cuts resulting in $140B in “debt”. During
this time, however, practice costs have also increased by
26% and inflation-adjusted payment rates fell by 17%.
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The Law of Unintended
Consequences in
Health Care Reform

The decision to opt-out of Medicare is difficult for the
retina specialist given that around 60% of payments are
through Medicare as compared to 30% for general
surgery.
Since 2003, the median ophthalmologist’s salary has
managed to increase by 3% per year, primarily by
increasing volume and increasing procedures, but this
is not sustainable.
Changes in Process:
There is a potential 8% cut on the horizon by 2016 via
Physician Quality Reporting System (PQRS), meaningful
use (MU) and value-based modifier (VBM). VBM is
based on 2014 “cost/quality” data for groups of 10+
physicians. By 2017 VBM may possibly lead to another
9% penalty.
Health Exchanges: The most apparent UC is that
signing up for coverage does not actually mean that a
patient is covered. This creates confusion for the patient
and requires physician offices to call to verify that
patient’s have paid their premium and are actually
covered. In addition, many first-time insured patients
may not fully understand concepts like deductibles,
co-payments, and covered v. non-covered services.
Businesses: Large companies like IBM and Delta have
either already dropped or plan to drop coverage to their
employees due to the ACA. 41% of small businesses
“held off on plans to hire new employees” according to
a Gallup pole.
Rural America: Of the 7 million who lost coverage in
2013, many were with small, regional carriers. The
exchanges have higher benefits but may have increased
costs compared to prior plans.
Inadequate Rollout: Fewer than expected young and
healthy enrollees, deferring /eliminating the employer
mandate, state and federal enrollment failures and lower
than expected Hispanic enrollments have meant that
rate calculations are incorrect.
Aggregation: More doctors are aggregating into larger
physician groups, which may represent an “intended”
consequence of the ACA. But hospitals are aggregating
too, which may lead to less competition. More physicians
are becoming employed by hospitals and fewer are selfemployed. Only 1% of ophthalmologists are employed by
Accountable Care Organizations (ACO’s) or hospital
systems. This is primarily due to the fact that we don’t
provide collateral revenue to the hospitals (i.e. put
patients in ICUs, order CT scans, etc). Additionally,
ACOs have underperformed in terms of total cost
savings.

< Previous Talk

Table of Contents

Next Talk >

THE LAW OF UNINTENDED CONSEQUENCES IN HEALTH CARE REFORM Parke, II

Independent Payment Advisory Board (IPAB): The
IPAB is the subject of much concern for physicians but
may turn out to be a “non-event” since the rate of health
care costs has declined.
High Deductible Health Plans: A much higher
percentage of workers will be enrolled in HDHP with
deductibles >$2000. Since the average US household
income is $51,404, this could mean a substantial burden
for a family of four. While studies show that HDHP
may lead to more “price-sensitive” patient choices,
evidence based care, and preventative services, it turns
out this may only be true for higher socioeconomic
HDHP enrollees. Physicians will have to be more upfront
about financial costs of treatment decisions and manage
patient expectations and confusion in the face of
changing coverage.
QUESTION

Q: Please comment on the fact that some plans give
patients a 90-day period to access benefits before paying
premiums. Also, with HDHP many of these patients are
essentially acting like self-pay.
A: You are absolutely right. They may have a card
but not be covered. You must first check if the patient
has paid their premium and you are not obligated to
treat them. Otherwise you can treat them as a
self-pay patient.
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Narrow Networks: This has lead to the UC’s of loss of
patient access to facilities (e.g. MD Anderson is not in
any plan in the exchanges), limited access of physicians
to new patients, and fracture of existing physician/
patient relationships.
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Controversial Aspects of
AMD Management
MODERATOR: SZILÁRD KISS, MD
PANELISTS: HARRY W. FLYNN, JR., MD,
THOMAS R. FRIBERG, MD, CARL D. REGILLO, MD,
SRINIVAS R. SADDA, MD
SUMMARY

The treatment of neovascular AMD
has been revolutionized by the development of anti-VEGF agents including
the three FDA approved medications –
pegaptanib (Macugen) ranibizumab
(Lucentis) and aflibercept (Eylea). A fourth agent,
bevacizumab (Avastin), is not specifically approved for
intraocular use but is frequently used off-label for this
indication. Large prospective clinical trials (including
ANCHOR, MARINA, PEIR, VIEW 1, VIEW 2,
CATT, IVAN, HARBOR, among outhers) suggest that
monthly monitoring with frequent anti-VEGF injections
maximizes the likelihood for visual improvement.
Nonetheless, according to the most recent ASRS PAT
survey, a majority of practicing retinal specialists follow
a ‘treat-and-extend’ injection and patient follow-up
protocol (this being really the only treatment paradigm
not to have undergone rigorous prospective evaluation.)
The panel discussion will examine the diagnosis of wet
AMD (use of dilated exam, OCT, FA, ICGA), the
treatment paradigm (including choice of specific
medication, re-injection criteria, etc.) as well as patient
follow-up patterns (e.g., fixed monthly follow-up vs.
treat-and-extend vs PRN).
NOTES

CASE 1: Patient with Geographic Atrophy
The panelists recommended following this patient every
6 months to re-evaluate for choroidal neovascularization
(CNV). Importance of counseling regarding nutritional
and lifestyle (quitting smoking) modifications was
stressed. A referral to low vision evaluation and importance of low vision aids was emphasized.
Genetic testing and AREDS were not recommended to
this patient.
Home monitoring, although an option for some patients,
would not be of benefit to this patient.
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PANEL 2:

In terms of treatment, the panelists agreed that if the
patient developed CNV, even in the face of poor visual
acuity, it should be treated, as the importance of
eccentric fixation should not be underappreciated. In
regards to the MAHALO study of antibody directed
against complement factor D, it was emphasized that the
current results are the results of phase II study and
although there might be a potential benefit, it is hard to
draw definitive conclusions at this point. Other factors,
such as severity of geographic atrophy, positivity for the
Complement Factor I (CFI) genetic biomarker, and the
ability of this older patient to come to the office for
monthly injections, should be taken in consideration.
CASE 2: 51-year-old male with small
and median drusen
The panelists agreed that the patient should be followed
every 6 months and the use of home Amsler grid should
be encouraged. Genetic testing would not be recommended at this point as the patient is low risk, but it
could potentially refine the risk. The panel noted that
although the use of lutein or AREDS vitamin formulation should not hurt the patient, it might not alter his
risk of AMD progression.
CASE 3: Wet AMD
The panelists were polled on what they prefer as their
first line anti-VEGF medication. Unanimously, it was
established that the panelists would start either with
ranibizumab or aflibercept. This was in contrast to the
national data from June of 2013 that reported that
60% to 70% of providers would use bevacizumab as the
first line treatment. The possible explanations included
co-pay associated with these medications. Secondly, the
ARDS audience reported that delayed payments for
ranibizumab or aflibercept can affect the cash flow in
the practice. Additionally, some health insurance
plans encourage use of bevacizumab as the first
line treatment.
In regards to treatment schedule, it was agreed that the
patient should be treated monthly until dry and then
use the treat and extent algorithm with indefinite
treatment regimen.
It was mentioned that a study examining the syringes
of bevacizumab found no bacterial contamination or
endotoxins, but did show a great variability of protein
concentration. Additionally, the syringes of bevacizumab
that are not yet expired but have not been used right
away might form aggregates.
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The role of vitreomacular adhesion (VMA) or traction
(VMT) in VEGF-driven conditions was discussed and
although it was unlikely to be significant in the current
case, it was mentioned that patients with VMA might
require more frequent treatments.
The panel agreed on the treat and extent algorithm of
treatment for the current case. It was argued that
patients might develop sub-retinal hemorrhage regardless
of whether an injection was administered or not. The
importance of systemic blood pressure control was
emphasized. It was also mentioned that in PCV, the
progression might occur faster than in other conditions.

100

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES 2014

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

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

CASE 4: Polypoidal choroidal vasculopathy (PCV)
The diagnostic tests for PCV include fluorescein
angiography (FA), indocyanine green angiography
(ICGA) and OCT. The treatment includes anti-VEGF
medication. In terms of anti-VEGF medications for
VEGF-driven diseases, the role of three loading doses
in VEGF-driven conditions was debated. It was pointed
out that, according to CATT year 2 results, the patients
who received monthly injections in year one and were
switched to PRN injections in year two, had similar
outcomes as patients who were treated on PRN protocol
from the onset. The poll of the audience showed that
approximately 10% use three loading injections.

CASE 5: Adult vitelliform
This case brought up two controversial points. The
panel was split on whether anti-VEGF treatments
could cause geographic atrophy. Additionally, it was
debated if in certain, such as type 1, CNV lesions, one
does not need to or should not achieve a completely
dry macula.
CASE 6: Retinal angiomatous proliferation (RAP)
The panel agreed that a RAP lesion needs to be treated
aggressively until dry. The role of anti platelet-derived
growth factor (PDGF) is not clearly established at
this point.
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HARRY W. FLYNN, JR., MD
SUMMARY

The clinical course of patients with
vitreomacular adhesion (VMA) is not
well established, especially when the
degree of visual disturbance is mild.
Management options include observation, pneumatic vitreolysis with intravitreal injection
of a gas bubble, enzymatic vitreolysis with intravitreal
ocriplasmin, and surgical release of the attachment with
pars plana vitrectomy.
A study by John et al (Retina 2013) showed a spontaneous release rate of 32% in patients (n=106) with
symptomatic VMA managed by observation initially.
Visual acuity was stable between initial and follow up
examinations, and the rate of progression requiring
vitrectomy was 4%. The follow-up study to this observational series shows a similar spontaneous release rate
(35.6%), a median time to release of 9.7 months, and
stable visual acuity through time. Recently, Rodrigues
et al (AJO 2013) reported a 40% release rate of symptomatic VMA one month after intravitreal injection of
expansile perfluoropropane (C3F8), with no associated
adverse events.
In 2012, the Food and Drug Administration approved
ocriplasmin for the treatment of symptomatic VMA. The
MIVI-TRUST study (Stalmans 2012) showed a VMA
release rate of 26.5% in patients injected with ocriplasmin
compared to a rate of 10% in the intravitreal saline group.
Post marketing surveillance on the safety of this new
therapy continues, and the types of adverse events encountered are slowly coming to light with increased use and
exposure. Surgical treatment with pars plana vitrectomy
has been the contemporary solution for vitreomacular
adhesion. Davis et al (OSLI 2010) reported in a series of
36 patients with an anatomic success rate of 86% and
improvement in visual acuity that correlated with a
shorter time of symptoms before pars plana vitrectomy.
NOTES

Classification of VMA, VMT, FTMH
Classification of VMT has been proposed by the
International Vitreomacular Traction Study Group.
Vitreomacular adhesion (VMA) was defined as perifoveal
vitreous separation with remaining vitreomacular
attachment and unperturbed foveal morphologic features.
Vitreomacular traction (VMT) was characterized by
anomalous posterior vitreous detachment accompanied
by anatomic distortion of the fovea, which may include
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Management Options for
Vitreomacular Adhesion

pseudocysts, macular schisis, cystoid macular edema, and
subretinal fluid. VMT was further subclassified by the
diameter of vitreous attachment to the macular surface as
measured by OCT, with attachment of 1500 µm or less
defined as focal and attachment of more than 1500 µm
as broad. When associated with other macular disease,
VMT was classified as concurrent.
Full-thickness macular hole (FTMH) was defined as a
foveal lesion with interruption of all retinal layers from
the internal limiting membrane to the retinal pigment
epithelium. FTMH was characterized as primary if caused
by vitreous traction or secondary if directly the result of
pathologic characteristics other than VMT. FTMH was
subclassified by size of the hole as determined by OCT
and the presence or absence of VMT. This is in contrast
to the older classification of the macular hole stages
popularized by Dr. Gass. Lamellar holes are defined by
irregular foveal contour, defect in inner fovea, and
maintenance of the photoreceptor layer. In contrast,
a macular pseudohole has heaped foveal edges,
concomitant ERM, but no real hole.
Management of VMT
Management options for VMT include pars plana
vitrectomy, pneumatic vitreolysis, enzymatic vitreolysis,
and observation. It is essential to remember that we
operate on patients, not on OCTs.
Pars Plana Vitrectomy for VMT
A study by Smiddy et al was done in the pre-OCT era
and showed that in 16 eyes that underwent PPV for
VMT, post-operative visual acuity was either stable or
improved.
A study on vitrectomy for prevention of macular holes
examined patients with FTMH in one eye. Fellow eyes
with a stage 1 hole were randomized to surgery versus
observation. A FTMH developed in 10 of 27 (37%) of
the PPV group and in 14 of 35 (40%) of the observation
group, p=0.81. The study terminated early because of
low recruitment.
A study by Sonmez at al showed that 21 out of 24 eyes
that underwent surgery improved by 1 line or more.
Visual improvement was greater in the eyes with focal
(or V-shaped) VMT.
A group from Tufts studied symptomatic VMT on OCT.
Mean visual acuity improved from pre-operative vision of
20/122 to post-operative visual acuity of 20/68 (p=0.005).
Improvement in vision was less in eyes with lamellar
separation of inner and outer foveal layers as compared
to those with CME and perifoveal VMT.
A meta-analysis published in Retina in 2013 included 21
studies with a total of 259 eyes. Mean age was 70.5 years
and mean overall visual acuity improvement was from
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A study from Bascom Palmer Eye Institute was a retrospective case series of 36 eyes in which the diagnosis was
supported by time-domain OCT (2002-2007). Two-line
improvement was seen in 50%, FTMH developed in 2
eyes (5.5%). It was noted that patients with symptom
duration of < 6 months were more likely to obtain visual
acuity of 20/40 or better. An update from Bascom Palmer
Eye Institute (2007-2013) looked at 41 consecutive
cases with pre-operative and post-operative SD-OCTs.
Mean age was 60.5 years (46-77) and ILM peeling was
performed in 38 eyes (93%). Visual improvement of
1 line or more was seen in 56% of the eyes. Traction
was released from the fovea in all eyes as conformed by
SD-OCT. FTMH developed in 4 eyes (9.8%) and
one intraoperative break and no retinal detachments
were seen.
Pneumatic Vitreolysis for VMT
Pneumatic vitreolysis involves injecting expansile gas
into the vitreous cavity for treatment of VMT.
A study by Rodriguez at al evaluated 15 eyes with
idiopathic (7), DME (6), AMD (1), and impending
MH (1) related VMT, after single injection of 0.3 cc of
100% C3F8. The release of VMT was seen in 6 (40%)
at 1 month and 9 (60%) at 6 months. Pars plana
vitrectomy was performed in 4 eyes. No adverse events
were seen with mean follow-up of 398.7 days. The
predictors of treatment success included area of adhesion
less than 750 microns, maximum foveal thickness less
than 500 microns, low vitreous face reflectivity, and
absence of DME.
There is one case that demonstrated that pneumatic
vitreolysis worked even after ocriplasmin injection had
failed to relieve the vitreomacular traction.
The idea of pneumatic vitreolysis in macular disorders is
not new. Clement Chan published on the treatment of
idiopathic macular holes by inducing a posterior vitreous
detachment. It is hypothesized that the gas bubble
destabilizes the vitreous integrity by accentuating liquefaction (synchysis). The cortical vitreous collapses during
the absorption phase of the bubble resulting in a PVD
(syneresis). A long-acting gas bubble serves as a cushion
for a more “gentle” or innocuous PVD.
Ocriplasmin for VMT
Ocriplasmin is a 27 kDa recombinant selective serine
protease subunit of human plasmin. It is capable of
cleaving collagen, laminin, as well as fibronectin. It was
approved by the FDA in 2012 for the treatment of
symptomatic VMA.
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20/94 to 20/53. Vision improved in 64.3% of patients
and it improved by at least 2 lines in 32.9%. The intraoperative or post-operative complications included
retinal detachment in 4.56% and FTMH in 1.44%.

MIVI 006 and 007 studies are two multicentered
randomized double-blinded phase 3 trials comparing a
single intravitreal injection of ocriplasmin to intravitreal
placebo. Subjects had symptomatic focal VMA, although
macular holes greater than 400 microns were excluded.
The primary end point in this study was resolution of
VMA by OCT by day 28. MIVI 006 was in the US only
and MIVI 007 was in the EU and US combined. Both
studies separately showed statistical significance in terms
of achieving VMA resolution. The pooled data showed
a release rate of 26.5% compared to 10.1% in the
placebo group.
The report of the ASRS Therapeutic Surveillance
Committee showed that an acute decrease in visual
acuity was observed in 7.7% of 999 eyes in a premarketing clinical trial program and in 1.3% of 4387
eyes in a post-marketing survey. Dyschromatopsia was
observed in 1.6% and 0.5%, respectively. Retinal
tear/detachment was noted in 1.9% and 0.4 %. Lens
subluxation/phacodonesis in 0.2% and 0.02%. Impaired
pupillary reflex in 0.5% and 0.3%. The changes of IS/OS
were not assessed in the original study as no SD-OCT
imagining was employed. However, it was seen in 0.2%
of post-marketing survey. Retinal vessel findings were
seen in 1 case and 2 cases, respectively. ERG changes
were seen in 10 cases and 2 cases, respectively.
A case report from the University of Michigan described
a patient with visual acuity loss, visual field constriction,
pupillary abnormalities, attenuated retinal arteries, loss of
outer retinal signals on SD-OCT, and severely reduced
ERG responses (B-waves were reduced more than Awaves). It was postulated that enzymatic cleavage of
intraretinal laminin is a biologically plausible mechanism
for acute ocriplasmin retinal toxic effects.
A case report from Tufts University demonstrated that
disruption of the photoreceptor inner segment-outer
segment (ellipsoid) layer on SD-OCT and reduced ERG
amplitudes correspond to an ocriplasmin recipient’s
symptom of darkened vision. It was postulated that
ocriplasmin may have a diffuse enzymatic effect on
photoreceptors or the retinal pigment epithelium that is
not limited to areas of vitreomacular adhesion.
Observation for VMT
Observation might be a viable option for some patients.
A case report published in 2007 showed spontaneous
closure of two idiopathic FTMH as documented by OCT.
In 2014 John at al published a non-comparative case
series of 106 eyes that were managed by observation
alone. The patients with VMA noted on SD-OCT were
observed as decided by individual physician. The patients
that were excluded from the study were patients with
fellow eye macular hole and patients with advanced
macular diseases such as DME and wet AMD.
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The updated data set from BPEI of 143 eyes included the
original 106 eyes. The male to female ratio was 41% to
59%. The mean age was 72.2 years (range 41-92), mean
follow-up was 29.5 months. The prior surgery included
trabeculectomy with cataract extraction and intraocular
lens implantation (CE/IOL) in 1%, glaucoma drainage
device with CE/IOL in 1%, CE/IOL in 30%, and intravitreal injection of bevacizumab in 2%. 70% of patients
were phakic and 30% were pseudophakic.
54 eyes presented with grade 1 VMT and visual acuity of
20/31. The visual acuity on the last exam was 20/34. 75
eyes presented with grade 2 VMT and visual acuity of
20/38. The visual acuity on the last exam was 20/41. 14
eyes presented with grade 3 VMT and visual acuity of
20/48. The visual acuity on the last exam was 20/34.
51 of 143 (35.6%) of study eyes had spontaneous release
of VMT during the mean of 29.5 months of follow up.
The time to spontaneous release on OCT was mean of
16.3 months and median 9.7 months. The study eyes
that underwent treatment include 8 eyes that had pars
plana vitrectomy: 6 of 143 (4%) for macular hole, 1 for
grade 2 VMT, and 1 for grade 3 VMT. 5 of those 8 eyes
had better than 20/40 final visual acuity. One eye
received intravitreal injection of ocriplasmin with no
release of VMT and VA of 20/30. The mean time to
development of FTMH was 17.5 months.
Conclusion
The clinical course for VMA/VMT is often favorable
with stable or improved vision. The risk/benefit ratio of
each option must be evaluated for the individual patient.
Observational management can be considered for eyes
with better VA or patients with complex ocular and/or
systemic diseases.
PRESENTER QUESTIONS

In eyes receiving ocriplasmin for VMT or early MH,
which serious acute-onset complication was recently
reported in JAMA Ophthalmology?
• Endophthalmitis
• Retinal detachment
• Macular hole
• Panretinal dysfunction with SD-OCT and
ERG changes
Correct answer: Panretinal dysfunction with SD-OCT
and ERG changes
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The eyes studied were graded. The term grade was
specifically chosen as it does not imply sequential
progression, as opposed to the term stage. Grade 1 was
incomplete separation of cortical vitreous with foveal
attachment. Grade 2 was grade 1 with any intraretinal
cyst, cleft, or schisis. Grade 3 is grade 2 with neurosensory
elevation of the retina from RPE (subretinal fluid).

In an observational series of VMA/VMT, what were
the rates of spontaneous traction release and of macular
hole formation?
• 35% and 4%
• 35% and 20%
• 35% and 30%
• 35% and 50%
Correct answer: 35% and 4%
AUDIENCE QUESTIONS/COMMENTS

Comment: In a patient with VMT and a small FTMH
with a VA of 20/70 who was treated with ocriplasmin,
there was hole closure and the VA improved to 20/40.
However, outer retinal lucency was observed.
A: Outer retinal lucency can be seen after successful

FTMH closure and can persist up to a year.
Q: How many patients with panretinal dysfunction had
resolution of their symptoms?
A: The current reports mention that global vision loss
usually reverses completely and is more commonly seen
with successful release of traction. The number of
permanent visual field defects is being studied by the
surveillance committee.
Q: Should ILM be peeled in VMT?
A: In the studies from BPEI, the ILM was removed when
it can be easily done so. The main surgeon in the study
usually does not employ ICG and uses the pinch and
peel technique. Dr. Tadayoni noted that ILM peeling can
have unintended effects on the retina. He recommends
peeling of ILM only for large FTMH, but not for small
FTMH or for VMT.
Q: How often does VMT progress to FTMH?
A: The rate of VMT progression to FTMH is less with
observation than with surgery.

Comment: The Classification of VMT that has been
proposed by the International Vitreomacular Traction
Study Group is also supposed to reflect different grades,
not stages of VMT.
Q: In VMT surgery that resulted in FTMH formation,

how long should one wait?
A: A little defect can close by itself. One should wait at
least 4-6 weeks.

Comment: The pneumatic vitreolysis technique affords
70% closure of macular holes without toxic effects
of ICG.
Comment: Serous elevations seen after ocriplasmin
injection appear as CSR and take long time to go away.
AUDIENCE POLL

10% of audience has used ocriplasmin for 10 cases
or more.
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RAMIN TADAYONI, MD, PHD
SUMMARY

Advances in vitrectomy techniques,
use of dyes and visualization agents
such as triamcinolone in myopic eyes
have shown that many patients, who
were believed to have a complete
posterior vitreous detachment (PVD), still had plaques
of cortical vitreous adherent to the retina. Proper
dissection of this vitreous cortex seems to have improved
surgical results, as has done appropriate dissection of
internal limiting membrane (ILM). However, any
dissection in these eyes may also have side effects.
We reviewed the PVD status in 96 consecutive highly
myopic eyes (mean -13,9D) requiring vitreoretinal
surgery, using intraoperative observation. The rate of
complete PVD assessed by this intraoperative evaluation
was 52.1%. This rate was significantly different among
diseases (p < 0.001). It was higher in reghmatogenous
retinal detachments (85%) and epiretinal membranes
(74.2%), and lowest in foveoschisis (14.3%) and macular
holes (10%). It was intermediate in retinal detachments
due to a macular hole (42.9%). Pre-operative examination (slit lamp helped by SD-OCT or ultrasound) in
detection of PVD showed a 75% positive predictive
value and 70% negative predictive value.
This first study reporting the PVD rate in
highly myopic eyes using intraoperative examination
showed a complete PVD rate lower than the complete
PVD prevalence previously estimated by biomicroscopy
and SD-OCT examination. Preoperative examination
may falsely suggest a PVD and an intraoperative control,
in particular for myopic foveoschisis and macular holes,
with visualization agents seems advisable.

CONCLUSION:

NOTES

Peeling allows for softening of the retinal surface. The
three structures that could be peeled include vitreous,
epiretinal membrane (ERM) and internal retinal
membrane (ILM).
Epiretinal Membrane
ERM is by definition abnormal as it causes distortion and
dragging of the retina. It can be seen alone or can
complicate other conditions such as macular hole or
myopic foveoschisis. The ERM should be peeled to
relieve traction.
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High Myopia: What We Peel
and What We Should Peel

Vitreous
To visualize vitreous, diluted triamcinolone acetonide
can be used. In the literature, the posterior vitreous
detachment (PVD) in the myopic eyes is reported to
occur 10 years earlier than in emmetropic eyes. These
studies are based on biomicroscopy, OCT, or ultrasound.
However, given the observation that even with preoperative examinations showing PVD, a lot of cases did
not have a PVD in surgery, a study was conducted to
review the PVD rate in highly myopic eyes requiring
vitreoretinal surgery, using pre-operative observation
and during vitrectomy.
This was a retrospective observational study. Highly
myopic (refractive error less than -6.00 D and axial
length above 26 mm) eyes undergoing a first vitrectomy
were included. The technique involved standard 3-port
pars plana vitrectomy with or without staining by triamcinolone acetonide, brilliant blue G, trypan blue, or any
combination thereof. The main outcome was presence
of PVD as assessed by pre-operative observation and
during the vitrectomy.
The surgical indications of the study included ERM,
myopic foveoschisis with or without foveal detachment,
rhegmatogenous retinal detachment from peripheral tear
or related to a macular hole.
The study included 41 males and 55 females. 96 eyes of
95 patients were studied. The mean age was 62.15 years
of age (range 29-95), mean myopia was -13.9 D (range
6-26), mean axial length was 29.17 mm.
Out of 96 eyes, PVD was present as confirmed by
staining in 37.6% of the cases, PVD was confirmed
without dye staining in 14.5%, and vitreous was attached
in 47.9% of cases. More interestingly, however, was the
difference in PVD rates in different disease entities. In
retinal detachment, PVD was present in 85% of the
cases, in ERM in 74.2% of the cases, in macular hole
42.9% of the cases, in myopic foveoschisis 14.3 %, and
in macular hole 10.0% of the cases.
In the literature, in emmetropic patients, PVD occurs
in 53% over 50 years and 65% over 65 years. In high
myopia, the prevalence of PVD is considered to be
higher with 71.2% of patients in their sixties developing
PVD. The number is considered to be higher for patients
of older age and with a higher degree of myopia. The
results of the current study demonstrate that complete
PVD occurs in 52.1% of myopic eyes with a vitreoretinal
disease and the rate of PVD varies significantly
depending on the underlying pathology. For instance,
in ERM, the mean patient age was 66.1 years of age and
the PVD rate was 74.2%.
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The results of the current study lead the authors to conclude that PVD in high myopia confirmed by vitrectomy
is lower than expected and may be overestimated by
the clinical examination. This could be due to the
presence of vitreoschisis. PVD status differs according
to the disease. Whereas ERM and RD cases had high
prevalence of PVD, macular hole and foveoschisis had a
very low prevalence of PVD. The latter cases might
benefit from staining to aid in visualization. Vitrectomy
with visualization agents remains the standard for highly
myopic eye surgery.
Internal Limiting Membrane
There is strong evidence that ILM should be peeled
retinal detachments secondary to macular holes.
However, there is very little benefit to peeling ILM in
cases of retinal detachment due to peripheral tears. The
question of whether ILM should be peeled in myopic
foveoschisis remains unanswered.
It is possible that in myopic foveoschisis, just removing
the hyaloid may be sufficient. However, other studies
point to the fact that the ILM is involved in myopic
foveoschisis and that ILM peeling is beneficial in
reducing the recurrence rate. The risk of peeling ILM in
myopic foveoschisis is the creation of a macular hole.
The rate of macular hole creation is reported to be 17%
with complete ILM peeling. This begs the question of
whether all the cases of myopic foveoschisis in which
ILM is peeled should be treated as if they have a macular
hole with intravitreal gas and face down positioning.
The other risk of peeling the ILM is that it may alter the
function of the retina that has already been altered by
the development of myopic foveoschisis. This has been
demonstrated by obtaining SLO microperimetry on a
case of foveoschisis in which the ILM was peeled.
Pre-operatively, the average threshold was 22.3. This
decreased to 1.7 at post-operative month one. And
although, the average threshold increased to 17.9 at
post-operative month three, it was still not back to the
pre-operative state. This observation led to fovea-sparing
ILM peel surgery.
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In the literature, the rate of PVD in emmetropic eyes
with ERM is 80%-95% for ages ranging from the mean of
59.5 to 69.8 years of age. In macular holes, in the
current study, the mean age was 62.1 years of age and the
rate of PVD was only 10%. In emmetropes, most patients
have a PVD with macular holes pointing to a possible
different pathophysiology of the disease in emmetropes
and myopes. In myopic foveoschisis, in the current study,
the mean age was 58.3 years of age, and the PVD rate
was 14.3%. Other small series reported similar rates of
10%-13%.

In fovea-sparing ILM peel surgery, the ILM is peeled in a
circumferential manner sparing the ILM over the fovea.
A study conducted in Japan showed that fovea-sparing
ILM peeling results in better visual and anatomic
outcomes for the treatment of foveal RD attributable
to myopic traction maculopathy. Additionally, the
development of a full-thickness macula hole was reduced.
The presenter noted that in his experience with
myopic foveoschisis, the number of macular holes was
diminished as well.
Conclusion
Surgery is a quest for the perfect balance of risks and
benefits. Staining makes peeling technically easier, but
does not legitimize it. Just because we can peel, does not
mean we should peel. In high myopia, ERM should be
peeled whenever possible. Posterior hyaloid detachment
depends on the disease entity and if no PVD is present,
posterior hyaloid should be peeled carefully. The peeling
of the ILM is controversial and has its benefits and risks.
It is definitely an area requiring further research.
QUESTIONS

Q: What is the tamponade used in fovea sparing ILM
peel surgery?
A: Usually no gas or air is required.
Q: Was microperimetry performed on the eyes with fovea
sparing ILM peel surgery?
A: No results are available as of now. Additionally, it is
hard to measure as in the central area of myopic
foveoschisis, the sensitivity is low and peripherally in the
macula, the ILM is peeled.
Q: Is inverted folding of the ILM as previously used in
macular hole surgery similar to fovea sparing ILM peel
surgery?
A: Yes, but the area spared in the latter is larger.
Q: What is the role of ILM peel in routine macular hole
surgery and what tamponade is used?
A: If a macular hole is less than 400 µm, no ILM peel

is performed, C2F6 gas is used, and the patient is
instructed not to look up, but no face down positioning
is required. If a macular hole is larger than 400 µm,
ILM peel is performed, C2F6 gas is used, and the
patient is instructed to maintain a face down position
for 1 week. The anatomic success rate for both types of
surgeries is 95%.
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DONALD J. D’AMICO, MD
SUMMARY

Retinotomy and retinectomy were
introduced almost three decades ago,
and quickly became a critical maneuver
in vitreoretinal surgery. The evolution
of relaxing retinotomy for proliferative
vitreoretinopathy has passed through several phases,
beginning with the earliest (“classical”) approach in
which relaxing retinotomy was performed as a last resort
and only if extensive buckling and membrane peeling
were insufficient to permit retinal reattachment;
inevitably, it was combined with silicone oil tamponade
in this period.
However, the subsequent use and refinement of
retinotomy was strongly influenced by several factors:
1) the increased availability of endolaser, 2) sophistication
in the use of varied intraocular tamponades, 3) the introduction of perfluorochemicals for the manipulation of
giant tears and large retinotomies, 4) advances in wideangle intraoperative visualization of the retina, and
5) experience gained by the procedure of macular translocation in which 360 degree retinotomies were routinely
performed in eyes with a normal retinal periphery.
These influences had the effect of broadening the use
of relaxing retinotomy in PVR to include retinotomy in
the absence of a scleral buckle for some authors, or the
absence of silicone oil tamponade for others, or the
relatively less aggressive membrane peeling prior to
considering relaxing retinotomy; this may be termed the
“modern” period. Finally, many surgeons have entered
an “avant garde” period, in which relaxing retinotomy is
favored for very early or even primary use as the main
technique for PVR repair.
NOTES

At this very meeting in 1985 at the Snowmass Club, we
discussed whether it was justified to cut the retina. Early
descriptions of retinotomy and retinectomy techniques
came from surgeons such as Drs Machemer, Zivojnovic,
Charles, and Haut, among others. Types of retinotomy
include relaxing, drainage, access, and excisional. The
focus of this talk will be on the relaxing type.
The classic approach to PVR placed a severe case selection bias on relaxing retinotomy results. Early approaches
called for extremely high buckles often with up to
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Current Perspectives
on Retinotomies and
Retinectomies

15-25mm of overlap of the encircling band. As buckle
height became less exaggerated, retinotomy was still
mostly considered only if buckling and extensive
membrane peeling were insufficient to permit retinal
reattachment. Moreover, relaxing retinotomy was
overwhelmingly coupled with silicone oil tamponade
in most earlier series. Therefore, it is understandable
that virtually all of the published series found that
relaxing retinotomy was a negative prognostic factor
for visual acuity.
Retinotomy is not for the faint of heart. One may end up
with a postage stamp of scarred retina and new complications can arise from the technique itself such as edge
proliferation and rubeosis if one does not take the
anterior retina. Other complications include hypotony,
corneal decompensation, reproliferation with recurrent
RD, fibrous overgrowth of the posterior retina, glaucoma,
unexplained poor VA, vitreous hemorrhage, subretinal
PFO droplets, and unintended retinal rotation or
malposition.
Rabbit studies show that retinectomy causes a temporary
decrease in IOP but this is restored. Bovery et al. in 1995
showed a 76% reattachment rate after initial operation
of 180 degree or more retinotomy. There was a final
reattachment rate of 85% and VA improved in 70%.
Retinotomy techniques have evolved and outcomes
improved. Diathermy was abandoned in favor of using
high IOP settings. One study of 81 eyes with PVR in
which 64% had retinotomy showed reattachment after
single surgery in 80% and final success in 99%. These
surgeons added a buckle in eyes that did not previously
have one. In this study, better visual acuity was associated
with eyes that did not require retinotomy and were left
with a gas tamponade, however redetachment rates
were lower in eyes with retinotomy and silicone oil
tamponade. In a study of 304 eyes all with grade C PVR,
all eyes had some degree of retinotomy, most greater than
180 degrees. Reattachment rates after one operation
were 51% and 72% overall. Interestingly, only 40% in
this study had a scleral buckle suggesting that buckling is
not necessary to have good results with retinotomy.
In another study of 42 eyes with PVR, all had a buckle
placed and all received 5000 cs silicone oil. VA
improved in 80% and reattachment occurred in 90%.
However, there were 22% with hypotony and 27% with
corneal decompensation.
Dr. D’Amico suggests that thinning the sclera may affect
the ciliary body and therefore buckling may lead to the
hypotony we see in these studies rather than hypotony
from exposing the RPE during retinotomy.

< Previous Talk

Table of Contents

Next Talk >

CURRENT PERSPECTIVES ON RETINOTOMIES AND RETINECTOMIES D’Amico

From a surgeon’s view, what is your threshold for
performing a retinotomy in PVR surgery?: only with an
encircling buckle in place, only after extensive membrane peeling. Is aggressive vitreous base shaving with
the creation of multiple tears really that different from
creating a relaxing retinotomy?
Unfortunately, because the data regarding retinotomy
has been biased, it is hard to determine the best
approach to retinotomy. It appears that while the
approach for PVR surgery used to be focused in scleral
buckling first, membrane peeling second, and rarely
retinotomy, currently there has been an increased role for
retinotomy and decreased role for buckling with membrane
peeling remaining the focus.
QUESTIONS

Comment: I will always do my PVR cases with scleral
buckle, in addition I mix a small amount of PFO with
SiO with a meniscus between.
A: Some surgeons do use this combination, especially
outside the US. I think it is gentler to do a retinotomy
than put a buckle on an eye. For inferior retinotomy
I will use oil if the patient cannot position, but 16%
C3F8 if the patient is able to position.

Comment: I agree that bare RPE is unlikely to cause
hypotony or decreased vision. When we have a giant
retina tear with bare RPE, there is no hypotony.
A: Inflammation causes hypotony. It is probably the

repeat scleral buckling in these studies that is leading
the low IOP.
Q: What about radial retinomy?
A: I make sure the edges are flat and do not diathermize

the edge.

121

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES 2014

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

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

There are many points of interest and controversy in the
retinotomy debate. Is there a causal relationship between
retinotomy/retinectomy and postop hypotony? Is the
visual acuity inherently compromised by cutting the
retina? (Does the vision “leak out?”) Are there direct
correlations between retinomy size and/or location and
final visual acuity? Is silicone oil really better than gas in
association with retinotomy? What are the indications
and results for retinotomy in non-PVR cases such
as PDR?
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MARIA H. BERROCAL, MD
SUMMARY

A video presentation of novel
techniques utilizing 25g and 27g
vitrectomy cutters for the removal of
fibrovascular tissue in traction and
traction and rhegmatogenous diabetic
detachments. The utilization of the vitreous cutter to lift,
peel, dissect and shave will be shown, as well as a
description of the advantages of the smaller gauges in
these challenging cases, in particularly the ability of
these smaller instruments of getting between tissue
planes and shave the retinal surface.
NOTES

History
The evolution of vitrectomy procedures over time has
been immense. In 1968 Kasner introduced open-sky
surgery that was followed by closed vitrectomy pioneered
in 1971 by Machemer. The three-port vitrectomy that
we are familiar with has evolved from 19 gauge to 20, 23,
25, and 27 gauge vitrectomy.
Diabetic Surgery Techniques
There have been significant developments in the sphere
of diabetic surgery. Historically, diabetic surgery included
removal of anteroposterior traction followed by removal
of membranes via delamination and segmentation
techniques. Membrane delamination was performed via
bimanual techniques with illuminated pick and forceps,
via en-block delamination, or via viscodelamination.
To segment the membranes, MPC scissors and tissue
manipulator were employed. Diathermy was used to
control bleeding. These techniques still play a role,
but new instrumentation allows for newer techniques.
20-gauge surgery had been widely utilized, but had
significant complications and limitations. Incarceration
into sclerotomies was frequently seen. The large opening
on the vitrectomy probes prevented getting close to the
retinal surface and iatrogenic breaks were frequent. The
lack of valved trocars, made intraocular pressure control
less predictable, especially in cases of bleeding.
Newer Diabetic Surgery Techniques Utilizing MIVS
The introduction of new vitreoretinal instruments
mandates novel surgical techniques to maximize and to
take full advantage of benefits provided by the new
systems. With smaller instrumentation, we see smaller
sclerotomies, improved IOP control, less intraoperative
bleeding resulting in diminished use of diathermy.
Smaller probes also allow for controlled cutting with
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MIVS Vitreoretinal Techniques
for Diabetic Detachments

minimal traction. When it comes to gauge, the smaller
is better.
The 25- and 27-gauge probes can be used to remove the
diabetic membranes via blunt dissection, separation of
membranes by employing suction, and shaving at high
cutting speeds. For blunt dissection, the vitrector probe is
small enough to get in between the membrane and retina
and create the space. Even the 27-gauge probe has
enough suction to elevate the membranes and separate
them. The aspiration should be set to the maximum and
can be controlled by the foot pedal. Once the membrane
is lifted, it can be shaved using the high-speed cutting
rates of 5,000 to 7,500. In addition to surface shaving,
back shave and back peel techniques allow for safer
membrane removal. Sequential suction and shaving
can result in complete membrane removal. In case of
bleeding, the vitrector probe can be used to apply
pressure to the optic nerve or the bleeding vessel. The
laser probe can also be used to control the bleeding.
To minimize the bleeding, some patients may be preinjected with an anti-VEGF agent prior to surgery. In
the micro-incision vitrectomy surgery, the vitrector probe
can substitute for and minimize the use of scissors,
bimanual techniques, and forceps.
Although originally it was believed that smaller gauge
surgery is better suited for simpler cases, there has now
been a paradigm shift where the use of smaller gauge
instruments may in fact be beneficial in more complex
diabetic tractional detachment cases.
Conclusion
The finesse of 25- and 27-gauge MIVS is well suited for
diabetic surgery. The newer techniques need to be
continuously developed to take full advantage of these
new technologies in vitreoretinal surgery.
QUESTIONS

Q: When do you use pre-operative anti-VEGF?
A: The intravitreal anti-VEGF injection should be
performed within 1 week prior to surgery. It can be done
as soon as one day prior to surgery. It is of particular use
in anticoagulated patients. Also, the risk of tractional
membrane “crunch” should be recognized.
Q: What is your impression of 27-gauge vitrectomy?
A: In the 27-gauge vitrectomy, the fluidics are better
than in the older generation 25-gauge vitrectomy. The
27-gauge instrument stiffness is good and aspiration is
strong enough for membrane peeling. The 27-gauge
MIVS will have all ancillary instrumentation such as
valved cannulas, soft tip, and ILM forceps. It is well
suited for complex diabetic surgery. However, in other
cases such as macular ERM cases, the 25-guage system
might be better suited.

< Previous Talk

Table of Contents

Next Talk >

MIVS VITREORETINAL TECHNIQUES FOR DIABETIC DETACHMENTS Berrocal

A: The poll of the audience indicated that approximately
40% use valved cannulas. Dr. Berrocal uses valved
cannulas in all her cases and has not had problems with
insertion of soft tip. It is possible that streams of fluid in
a non-valved system can create visual field defects.
Q: When do you use diathermy?
A: The use of diathermy is minimized by the use of
continuous laser.
Q: When do you perform bimanual dissection?
A: Although smaller gauge surgery has minimized the
need for bimanual surgery or viscodissection, it still has a
role in removing membranes located in the midperiphery
and periphery. These membranes seen in diabetes and
sickle cell can be very adherent and the retina is thinner
than in the posterior pole. There are retractable cannulas
that could be utilized for viscodissection.
Q: What is your preferred choice of tamponade?
A: Dr. Berrocal finds that silicone oil should be used only
as the last resort.
Q: When do you use PFCL?
A: She uses PFCL for retinal detachments with

peripheral breaks to avoid retinotomies. In diabetic
surgery, PFCL is rarely used unless there is need to
remove sub-retinal blood.
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Q: When do you use valved cannulas?
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Nothing in Vein:
The Evolution of Management
of Retinal Vein Occlusions
JULIA A. HALLER, MD
SUMMARY

Retinal venous occlusions (RVOs)
produce a chronic retinal vasculopathy,
with ischemia and macular edema.
Retinal vein occlusion is the most
common retinal vascular disease after
diabetic retinopathy. Its prevalence approaches that of
neovascular age-related macular degeneration.
The treatment of retinal vein occlusion has evolved
dramatically in the last five years and with it our ability
to evaluate the associated ocular pathologies and to
design and conduct clinical trials targeting therapies.
Prior to about five years ago, our treatment of RVO was
based on studies performed by the Branch Retina Vein
Occlusion Study Group in the early 1980s and the
Central Retinal Vein Occlusion Study Group in the
mid to late 1990s.
The next major advances in the treatment of vein
occlusions had to wait until about five years ago. From
2009 to today, very significant well-designed clinical
trials have totally altered the landscape for the treatment
of RVOs.
These include the SCORE study of intravitreal triamcinolone, the GENEVA study of the dexamethasone
bioerodable intravitreal implant, the BRAVO/CRUISE
studies of ranibizumab, and the COPERNICUS,
GALILEO, and VIBRANT studies of aflibercept.
These advances hinge on several developments that
enabled their success, including the development of
new drugs and drug delivery systems, the acceptance of
intravitreal drug delivery, and the development of optical
coherence tomography.
We have also developed a more sophisticated awareness
of the differences between pharmacological agents, even
ones within the same class.
For example steroids may differ in chemical structure,
effect on anti-inflammatory potency, effect on activation
of genes, and may have different cytotoxicity. AntiVEGF agents, similarly, are not all created identical in
their mode of activity, duration, or side effects.
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Once therapies became available, our approach to RVO
evolved. As a result of the SCORE study, the standard
of care for the treatment of CRVO became intravitreal
triamcinolone, with the 1 mg dose having a lower
complication rate in terms of elevated intraocular
pressure, glaucoma, and cataract development. BRVO
by contrast seemed to do better with grid laser
than steroid.
The dexamethasone intravitreal implant studies showed
that eyes treated with the 700ug dose gained three
lines of vision faster than those treated with sham. The
improvement of visual acuity correlated with OCT–
documented drying of macular edema as well as with
reduced fluorescein angiographic leakage. Side effects of
IOP elevation and cataract formation were more minimal
with this steroid formulation. Additional analysis of data
from these trials showed that duration of macular edema
had an effect on clinical outcome. Fewer eyes gained
≥15 letters of visual acuity when treatment was delayed
for six months and more patients had a ≥3 line loss of
vision with the delay.
Next on the scene were the BRAVO and CRUISE
studies documenting marked visual gain and retinal
thinning with intravitreal ranibizumab given monthly,
and confirming the benefit of earlier treatment. More
recently a different class of antiVEGF agent, aflibercept,
has been shown in both CRVO and BRVO eyes to
improve vision and dry up edema, with the added benefit
of improvement in perfusion, and the possibility that less
than monthly treatment may be effective.
There is still much to understand and learn. Challenges
include customization of treatment, combining therapies
in eyes that become less responsive or have residual
edema, and reducing the treatment burden, as well as
optimizing visual acuity, reducing ischemia, and
preventing occlusion primarily.
NOTES

There has been a remarkable recent evolution in our
approach to RVO, which produces a chronic retinal
vasculopathy. Treatment today almost exclusively
pharmacologic and targets the secondary consequences
of the occlusion (edema).
The RVO experience can be used as a case study for the
evolution of clinical trial designs. It shows how critical
the planning and evaluation of trials are and what
pitfalls occur. In addition it shows that not all agents
within a class are the same.
Starting with the BVOS in 1984 and the CVOS in
1997, there have been multiple studies including
SCORE, Ozurdex, BRAVO/CRUISE, COPERNICUS/
GENERCA, and VIBRANT.
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Often the desire to reduce side effects can affect trial
design. For example, in an effort to decrease the number
of TA injections, the SCORE study had its final evaluation at the 12-month visit. However, because injections
were occurring q4 months, this meant that the final
evaluation came at a trough period, which is a less than
ideal study design.
The Ozurdex trial data revealed a very important finding
that would go on to influence future study designs. The
earlier treatment was initiated, the better the outcome. A
delay in treatment lowered the rate of patients achieving
a 15-letter gain and increased the rate of patients losing
15 or more letters. Treating with Ozurdex 6 months
earlier reduces this risk of 15-letter loss by >30%.
These findings influenced the CRUISE and BRAVO
study design. Monthly Ranibizumab injections were
started on day 0 and compared to sham with the option
of rescue laser at 3 months for either group. Again, the
earlier the treatment, the better the outcome.
COPERNICUS and GALILEO studied aflibercept q4
weeks versus sham for CRVO. During the PRN period
after 6 months, patients receiving sham injection were
eligible for aflibercept. Again, results suggest that these
patients visually do not catch up if they start treatment
late. Furthermore, these studies suggest that it is worth
treatment of nonperfused RVO patients. The VIBRANT
study evaluated aflibercept versus laser for BRVO. The
aflibercept group had a higher percentage of 15 letter
gainers, a greater mean ETDRS letter improvement,
faster time to first gain of 15 letters and improved OCT
thickness than the laser group. In the 24 week trial
period the mean injection number was 5.7 and mean
laser treatment number was 1.7.
What to tell your patients with RVO:
RVO is a highly prevalent disease and it’s important to
discuss the risk factors. It is a treatable disease with
options for treatment including observation, steroids,
anti-VEGF agents, laser for BRVO, and possibly
panretinal photocoagulation (PRP) to ischemic areas.
Currently there is no effective surgery or systemic
therapy. Early treatment is better than delayed.
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Lessons learned:
Not all drugs in the same class are created equally.
Steroid medications have different chemical structures,
have different anti-inflammatory potencies, affect the
translocation of GR complex to the nucleus differently,
transactivate or transrepress the ligand-dependent gene
sets and biologic responses differently, and have different
direct cytotoxic effects. We know that not all triamcinolone is of the same particle size and that different
triamcinolone acetonide (TA) preparations have
different pharmacokinetics.

Unanswered questions:
Who will get better without treatment? What is the best
therapy or regimen for each person? Is there a role for
combination therapy? Is there any neuroprotective effect
from steroids? Do we worry about tachyphylaxis? Can we
customize treatment and predict prognosis? And what
new therapies exists including Iluvien?
Case presentations:
A case was presented of a 65 year old man with RVO
and macular edema. After multiple monthly Avastin
injections with an initial response the edema recurred
and persisted. Rescue laser therapy was performed with
persistent edema. What is the next option? Ozurdex
was chosen with dramatic regression of edema and
improvement of visual acuity.
A second case was shown of a 45 year old man with
hemiretinal vein occlusion and extensive retinal
ischemia. The audience was polled and asked how many
people would give:
Only an anti-VEGF . . . . . . . . . . . 70%
Only a steroid . . . . . . . . . . . . . . . . 0%
Both a steroid and anti-VEGF. . . 30%
Summary:
This has been a very exciting time where we have seen
the true evolution of how we treat a disease. We should
pause and think about what we’ve learned and how far
we’ve come. We think more about the impact of the
timing of treatment, the sooner we treat the better.
We think about perfusion status and now believe these
patients should be treated, although there remains
questions about whether these patients should be supplemented with laser. There is still a lot of work to do.
Using venous occlusive disease as a case study in how we
conduct a clinical trial and how we optimize our results
and plan them to find out what we really need to know
is very important to study both for planning future
studies and for interpreting current trials.
QUESTIONS

Q: When do you decide to use steroid and anti-VEGF?
A: Most people would start with an anti-VEGF; if the
patient is pseudophakic I would consider a steroid but
usually would start with anti-VEGF alone except in a
very dramatic case like I showed earlier with a lot of
edema and ischemia, then I would consider both at the
same time.
Q: How do you teach laser? Based on FA or OCT?
A: In the past we were doing ablative procedures like
PRP, but now when we see that patients are getting some
areas of perfusion back, you hate to wipe out those areas.
Currently I am using a much lighter laser.
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THOMAS A. ALBINI, MD
SUMMARY

Sustained release steroids have greatly
improved the care of uveitis patients in
the last decade. While they have not
replaced traditional systemic steroidsparing agents, these devices offer
alternatives for patients who cannot tolerate complex
systemic immunosuppression. Local complications, such
as ocular hypertension, glaucoma and cataract formation
are common. The three implants to be discussed include
the anchored fluocinolone implant (Retisert, Bausch and
Lomb), the injectable dexamethasone implant (Ozurdex,
Allergan) and the injectable fluocinolone implant
(Iluvien, Alimera).
The Multicenter Uveitis Steroid Treatment (MUST)
Trial demonstrated not only noniferiority of visual acuity
outcomes following anchored fluocinolone implant as
compared to standard systemic uveitis therapy, but also
demonstrated better inflammatory control with the
implant. Subgroup analysis of the original pivotal trial
data for the anchored fluocinolone implant shows that
the visual acuity improvement seen with the implant is
strongly associated with resolution of vascular leakage,
suggesting that eyes with vascular leakage strongly benefit
from this local treatment. Patient selection is extremely
important in the use of these implants. Best-case and
worst-case patients for the implants will be discussed.
NOTES

The armamentarium in uveitis management consists of
corticosteroids administered orally, topically, sub-Tenon’s,
and intravitreally. Additionally, patients can be managed
with systemic immunosuppression using such antimetabolites as methotrexate, azathioprine, and mycophenolate, T-cell inhibitors such as cyclosporine and
tacrolimus, and alkylating agents. The latter has significant side effects profile. Biologics are usually not the first
line of treatment. Sustained delivery strategies have been
recently introduced and have changed the treatment
algorithm for patients with noninfectious uveitis.
The three steroid implants include anchored fluocinolone
implant (Retisert, Bausch and Lomb), the injectable
dexamethasone implant (Ozurdex, Allergan), and the
injectable fluocinolone implant (Iluvien, Alimera).
The fluocinolone implant (Retisert) implant is approved
by the FDA for treatment of chronic noninfectious
uveitis affecting the posterior segment of the eye. It
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Sustained Release Steroids
for the Treatment of
Noninfectious Uveitis

consists of a PVA suture strut and a medication pallet
(1.5 mm tablet coated with PVA and silicone laminate)
that contains 0.59 mg of fluocinolone acetonide. The
implant is secured through a sclerotomy during a surgery.
The initial rate of release is 0.6 ug/day. The rate decreases
over the first month to a steady state rate of 0.3 to 0.4
ug/day over approximately 2.5 years. The risk of systemic
exposure is minimal, if any.
The dexamethasone implant (Ozurdex) was first FDA
approved for the treatment of macular edema from retinal
vein occlusion and subsequently for non-infectious
uveitis. It consists of 0.7 mg of dexamethasone in a solid
polymer delivery system. It is single-use and pre-loaded
in an applicator for direct injection into the vitreous
cavity. The 22-gauge delivery produces a self-sealing
wound. The new lubricant at the tip of the needle allows
for less uncomfortable delivery with less pressure.
The injectable fluocinolone implant (Iluvien, Alimera)
is being investigated for diabetic macular edema and
uveitis. It is not currently FDA improved.
The drug release rate of the fluocinolone implants,
Retisert and Iluvien, are 0.3-0.4 ug/day and 0.2 ug/day
respectively. Retisert is secured through a 3.5 mm
sclerotomy, Ozurdex is injected through 22-gauge
sclerotomy, and Iluvien is injected through a 25-gauge
sclerotomy. The duration is 2.5 years, 6 months, and
1 year, respectively for Retisert, Ozurdex, and Iluvien.
The rate of glaucoma surgery is 30%, 0% and 6%, respectively. Cataract formed in 100% of Retisert cases and
IOP rise requiring medical therapy or surgery was 93%.
In Ozurdex cases, cataract was seen in 4-7% of cases,
and IOP rise was seen in 30%.
HURON Study
The Huron study was a 26 week randomized, shamcontrolled clinical trial for dexamethasone implant
(Ozurdex) in the treatment of noninfectious intermediate or posterior uveitis.
It was a multicenter, randomized, double-masked clinical
trial in which patients with noninfectious, intermediate
or posterior uveitis and with vitreous haze according to
the Nussenblatt vitreous haze scoring system were
randomized 1:1:1 to a single treatment of dexamethasone
700 microg, 350 microg, or sham. The primary outcome
was vitreous haze score.
A single dexamethasone implant significantly improved
intraocular inflammation and visual acuity persisting for
6 months. Intraocular pressure elevation was seen in
23%-25% of patients. The number of patients who
required cataract surgery was low, but the follow-up in
the study was short.
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Dexamethasone Implant Anterior Chamber Migration
A recent study on risk factors, complications, and management strategies of dexamethasone implant migration to
the anterior chamber showed that removing the implant
earlier reduced the likelihood of permanent corneal
endothelial damage.
MUST Trial
The Multicenter Uveitis Steroid Treatment (MUST)
trial was conducted to compare the relative effectiveness
of systemic corticosteroids plus immunosuppression versus
fluocinolone acetonide implant (Retisert) for noninfectious
intermediate, posterior, or panuveitis. 255 participants
(479 eyes were randomized (allocation ratio 1:1) to
systemic or implant therapy at 23 centers (3 countries).
Implant-assigned participants with bilateral uveitis were
assigned to have each eye that warranted study treatment
implanted. The study was powered to see a 7.5 ETDRS
letter difference. Change in best-corrected visual acuity
from baseline was the main outcome measure.
Implant-assigned eyes had a higher risk of cataract surgery
(80%), treatment for elevated intraocular pressure (61%),
and glaucoma (17%). Patients assigned to systemic
therapy had more prescription-requiring infections than
patients assigned to implant therapy (0.60 vs. 0.36/personyear), without notable long-term consequences.
In each treatment group, mean visual acuity improved
over 24 months, suggesting that neither treatment is
inferior. Systemic therapy with aggressive use of corticosteroid-sparing immunosuppression was shown to be
safe. The conclusion of the study was that the specific
advantages and disadvantages identified should dictate
selection between the alternative treatments in consideration of individual patient’s particular circumstances.
Subgroup analysis focused on uveitic clinically significant
macular edema. The eyes with the implant had a
significant decrease in fluorescein leakage over two years.
Eyes with improvement of leakage tended to have
improvement of vision. In eyes with macular leakage, the
fluocinolone acetonide implant may offer superior visual
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Sustained Release Dexamethasone
versus Triamcinolone
When comparing intravitreal triamcinolone to
dexamethasone implant, triamcinolone is cheaper,
easier to administer due to the needle size and has less
potential for corneal toxicity. On the other hand,
dexamethasone has a longer duration of action, provides
sustained steroid levels and better IOP control. There is
more data on dexamethasone efficacy and complications.
Dexamethasone might be safer than triamcinolone with
fewer cases of sterile endophthalmitis. Dexamethasone
also has biphasic decay and its effects might not last as
long as 6 months. Dexamethasone can be combined with
antimetabolites in the management of the uveitis.

acuity improvement over two years in comparison to eyes
treated with standard systemic therapy.
Local versus Systemic Treatment
The best cases for local therapy would include patients
who refuse systemic treatment, who have manifested
complications from systemic treatments, or who are
pregnant. Usually a patient is started and maintained
on one systemic medication (such as mycophenolate
mofetil) that has good side effect profile, but if complex
systemic immunosuppression is necessary, sustained
intraocular drug delivery should be considered. Sustained
intraocular drug delivery is well suited for unilateral
disease, in pseudophakic patients, and patients with a
history of glaucoma surgery. It is also beneficial in
chronic cystoid macular edema.
The best candidates for systemic treatment are children
who respond very well to medications such as methotrexate and patients with existing glaucoma. Additionally,
patients who are well controlled on a single systemic
agent should be continued on that agent. If there is a
possibility of an infectious etiology, sustained release
intraocular steroids should not be used. If the patient is
not compliant and will not follow for regular IOP checks,
one should consider avoiding sustained release intraocular steroids. History of not responding to intraocular
steroids might be an indication for systemic therapy.
Conclusion
Sustained release intraocular steroids are essential in the
treatment for uveitis. The anchored fluocinolone implant
(Retisert) is most often used as monotherapy. The
injectable dexamethasone implant (Ozurdex) can often
be used in combination therapy.
QUESTIONS

Q: What is the half-life of intravitreal triamcinolone in
vitrectomized vs. non-vitrectomized eyes?
A: The half-life of triamcinolone acetonide in vitrectomized eyes is shorter. Centrifuging the medicine before
injection may be beneficial.
Q: What is the duration of sustained release steroids?
A: Sustained release dexamethasone is somewhat similar
in duration to intravitreal triamcinolone acetonide,
whereas sustained release fluocinolone is similar to systemic medications. This was reflected in the designs of the
HURON and MUST studies. Iluvien, if approved, might
be similar to Retisert, but its daily release rate is lower.
Q: Should Retisert ever be taken out?
A: One must use caution when removing the Retisert
since the strut might disassociate from the pallet and
vitrectomy might need to be performed in such cases.
The newer implants have stronger adhesives. The
implant can be left intraocularly and another implant
can be secured in an alternate location.
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R.V. PAUL CHAN, MD
SUMMARY

The management of pediatric vitreous
hemorrhage and trauma has improved
significantly with advances in imaging
and surgical technology. However,
even though the etiology of pediatric
vitreous hemorrhage and its adverse effects including
tractional retinal detachment, epiretinal membrane,
myopia, and amblyopia, have all been previously
reported, there is currently no consensus on optimal
management of vitreous hemorrhage in children.
With the advent of ultra-widefield retinal imaging
(e.g. OPTOS, Marlborough, MA) and RetCam (Clarity
Medical Systems, Pleasanton, CA), decisions for medical
and surgical intervention may now be more easily
defined. The OPTOS and RetCam have made it possible
to better evaluate peripheral retinal pathology in the
pediatric population both in the outpatient and
hopital setting.
Timing of surgery for vitreous hemorrhage and trauma
in the pediatric population has unique considerations
and dense, non-clearing vitreous hemorrhage may lead
to irreversible vision loss from amblyopia due to media
opacification and sensory deprivation. Successful reversal
of amblyopia has been demonstrated with long-term
patching once the media has been cleared. Therefore,
earlier intervention with improved techniques and
microincision vitrectomy surgery (MIVS) may be
indicated.
The current advances in surgical and medical technology
make it necessary for us to reevaluate how we have
historically managed pediatric retinal disease. The
challenges and changing trends we now face for
managing pediatric retina patients, specifically those
with vitreous hemorrhage and trauma, will be discussed.
In addition, the role of ultra-widefield imaging,
fluorescein angiography, optical coherence tomography,
endoscopic vitrectomy, pharmacotherapy, and MIVS
will be highlighted through case presentations.
NOTES

How is the management of vitreous hemorrhage in
children different adults? As with most pediatric conditions, children are not just small adults. Hemorrhage in
the vitreous leads to rapid clot formation and disappears
at a rate of about 1% per day (red blood cells generally
exit via the trabecular meshwork).
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Management of Pediatric
Vitreous Hemorrhage
and Trauma

In children, vitreous hemorrhage can lead to tractional
retinal detachment, epiretinal membrane, high myopia,
and amblyopia. During the first 7-9 years of age children
are susceptible to amblyopia and it is the first 4 months
of age that are most critical for monocular visual development. Complications of surgery must be balanced with
the potential to develop amblyopia with prolonged
observation.
Trauma is the most common cause of vitreous hemorrhage in children. Regressed ROP and other pediatric
retinal conditions are also common. It is very important
to rule out retinoblastoma and in bilateral cases of
vitreous hemorrhage you must always consider abusive
head trauma as an etiology. Pediatric patients present
differently as well. They will not necessarily say their
vision is decreased and may already have nystagmus
on presentation.
How do we better evaluate children with vitreous
hemorrhage? During an exam under anesthesia, the
RetCam allows for widefield peripheral fundus photography
and fluorescein angiography. If the pediatric patient is
cooperative, widefield imaging and FA can be first
performed in the office with the Optos. FA is extremely
useful in most pediatric retinal diseases. For example it
can reveal peripheral nonperfusion in children with
abusive head trauma that may need to be lasered.
It should be used to carefully evaluate the fellow eye
in cases of ROP, FEVR, and other conditions.
What are the surgical considerations for the management
of pediatric vitreous hemorrhage?
There are a number of anatomical considerations such as
a more anterior position of the sclerotomy sites in very
young children, a more formed vitreous, a larger relative
size of the lens, a shorter axial length, and a thinner,
more elastic sclera. The timing of surgery is also different
in pediatrics patients. For neonates at term with dense,
visually significant unilateral bleeds, surgery should be
considered within 4-6 weeks of life, and within 8 weeks
for bilateral bleeds. Also, avoid removing the lens during
surgery as this often leads to glaucoma. Since it’s often
necessary to close the sclerotomies with a suture at the
end of the case, consider cutting down the conjunctiva
(when opening) to bare sclera then using a 23-gauge
MVR blade for the sclerotomy and tying in a 25+ gauge
trocar with a temporary tie. Dr. Chan uses the 25+ gauge
short vitrectomy instruments and focuses on clearing the
visual axis and relieving any A-P traction. Care must be
taken in trying to remove the posterior hyaloid.
Postoperatively, it is important to work closely in the
outpatient setting with a pediatric ophthalmologist to
manage amblyopia.
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In summary, imaging provides invaluable information
(Optos/RetCam FA and Photos; OCT) and it is imperative to image the fellow eye. One should have a low
threshold for EUA. For neonates at term, surgery should
be performed within 4-6 weeks for unilateral hemorrhage
and within 8 weeks for bilateral. Focus on clearing the
visual axis, relieving A-P traction, and try to avoid
lensectomy. The 25+ gauge short instrumentation is a
good option. For the future, pharmacologic vitreolysis
may be useful and would it be worthwhile to have 2-port
vitrectomy utilizing valved cannulas for these cases?
QUESTIONS

Q: Have you used anti-VEGF for vitreous hemorrhage
from regressed ROP?
A: I’ve used pre-op anti-VEGF if there were signs of
activity prior to surgery. There are still some concerns
about the long-term safety of anti-VEGF medications
in neonates.
Q: Are you concerned about how long the trocar itself is?
Do you ever remove the trocar and go through bare
sclera?
A: I often go through bare sclera (especially in very
young children) and suture my sclerotomies at the end
of the case.
Q: How hard do you go after the posterior hyaloid?
A: I am conservative in trying to remove the posterior
hyaloid for these cases. For children, the consequences
of creating an iatrogenic tear are very significant. But
there are some surgeons who try to remove the hyaloid
in most cases.
Q: Have you used Ocriplasmin (Jetrea) in pediatric
patients?
A: I have not. But would like to see what the data shows
for the study using ocriplasmin in the pediatric
population.
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At Weill Cornell Medical Center, 39 eyes were followed
for pediatric vitreous hemorrhage from 2007-2012. 15
observed, 13 lasered, and 11 went for PPV. Of those
observed 13% involved the macula as opposed to 39% in
the laser group and 91% in the PPV group. VH cleared
in 60% of the observation group, 39% in the laser group
and 82% in the PPV group, though it improved in all
groups if not totally cleared. The etiologies of the VH
were active and regressed ROP, idiopathic, trauma,
FEVR, and abusive head trauma. Of note, imaging
revealed FA findings in the contralateral eye in the
majority of patients who were imaged.
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MARIA H. BERROCAL, MD
SUMMARY

The challenges and advantages of
MIVS in the management of giant
retinal tear detachments will be
presented. Video will present the
advantages of chandelier utilization,
perfluotocarbon liquid injection through 25g cannulas,
and aspiration of fluid from the edge of the detachment.
Important steps include the removal of the anterior
retina, adequate photocoagulation of the edges of the
tear and meticulous aspiration of fluid anterior to the
edge of the retina. Different tamponading techniques,
i.e., gas and silicone oil, will be explained.
NOTES

Epidemiology
Giant Retinal Tear (GRT) is defined as a circumferential
tear of 90 degrees or more. In GRT cases, the posterior
hyaloid remains adherent to the anterior retina. It is
more commonly seen in males (80-90%) and some
causes of GRT include trauma, and hereditary diseases
(14%) including such syndromes as Marfans. EhlerDanlos, Stickler-Wagner. It is also seen in coloboma,
myopia and after complicated intraocular surgery.
A study on the epidemiology of GRTs in the United
Kingdom showed that 54% are idiopathic, males are
affected 71.7% of the time, and the average age is 42
years old. On presentation, the best correct visual acuity
is reported to be less than 20/40 in 60% of eye, the
macula is involved in 45%, and grade C PVR is seen in
11.3%. Anatomic success, if no PVR is present is 94%.
Rate of re-attachment with one surgery is 82% and only
42% of patients achieved a final visual acuity better
than 20/40.
In 37% of patients with GRT, a tear or retinal detachment occurs in the fellow eye. Bilateral GRTs are seen in
17% of cases. 47% of patients with Stickler-Wagner
syndrome develop GRTs.
Pathophysiology
The pathophysiology of GRT includes liquefaction of the
central vitreous and condensation of the peripheral
vitreous that results in traction in the region posterior to
the vitreous base. Condensed vitreous remains adherent
to the anterior edge of the tear. Posterior retina is loose
and therefore inverts.
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Giant Retinal Tear Repair
in the MIVS Era

Management
If the retina posterior to the GTR is attached, laser can
be applied. Primary scleral buckle can be placed if the
edge is not inverted. Primary vitrectomy is usually
performed in conjunction with perfluorocarbon liquid
(PFCL) to unroll the retina. Silicone oil or gas is used for
tamponade. If there is PVR, combined scleral buckle and
vitrectomy, can be performed. Dr. Berrocal prefers to
place a scleral buckle if PVR is present.
MIVS Vitreoretinal Techniques for GRT
In repair of GRT, a standard 3 port 25- or 23-gauge
vitrectomy can be performed. The crystalline lens should
be preserved if possible. If necessary, the retina can be
unfolded using the forceps before applying PFCL. The
tano scraper, soft tip, or spatula can be used to help
unfold the peripheral retina. It is essential to excise all
of the retina anterior to the GRT.
The chandelier might be used in lens-sparing cases as
it allows the surgeon to perform scleral depression. The
chandelier ideally should be placed 180 degrees away
from the tear. The PFCL should be injected past the
break and laser should be administered under PFCL.
Especially in the valved system, the dual bore cannula
can be employed for PFCL injection to prevent the IOP
spike. If the laser is administered under air, the air can
move to the anterior chamber impairing the view. It is
important to laser the edges well to prevent re-detachment.
The lighted laser probe allows for self scleral depression
even when a chandelier is not employed. The laser is
placed in 4-5 rows to the ora at the ends of GRT and 2-3
rows posterior to the tear. It is essential to dry the retina
well to prevent slippage. With smaller gauge instrumentation, it takes longer to dry adequately. Direct PFCL to
silicone oil exchange can be performed by removing the
fluid anteriorly and then going to the optic nerve.
Intraoperative and post-operative complications
• Slippage of the retina occurs most commonly during
the air/fluid exchange. It can be minimized by
performing direct silicone oil/PFCL exchange.
• If a scleral buckle is employed, retinal folds might form.
• Residual and sub-retinal PFCL can be seen.
• Cataract will form in all lens-sparing cases.
Outcomes
The reattachment rate after one surgery is generally
80%-90%. The final reattachment rate is 94%-100%.
In cases of PVR, the final reattachment rate is 90% but
multiple surgeries are required and the visual outcome
is generally poor.
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QUESTIONS

Q: When to use silicone oil or gas tamponade?
A: Silicone oil should be used in a pediatric patient who

cannot position or in an adult who cannot position. It
can be considered in patients who need to fly and also in
a case where there were several instances of slippage. It
should be mentioned that the visual acuity after silicone
oil is never as good as after gas tamponade and can be a
cause of unexplained visual loss.
Q: When would you use PFCL tamponade?
A: PFCL is pro-inflammatory and if used for tamponade

it needs to be removed in approximately 2 weeks. PFCL
can sequester in different parts of the eye and even after
it is removed with a secondary surgery, the residual PFCL
can be an issue. There is also a concern that PFCL can
cause inferior retinal damage. It was postulated that it
might be beneficial to inject intravitreal triamcinolone
or remove PFCL early to minimize the inflammation.
Q: When do you recommend using a scleral buckle?
A: A scleral buckle is only needed with PVR. A 41 band
can be used.
AUDIENCE POLL

With 180 degree GTR and no PVR, 0% would place a
SB and 0% would remove the crystalline lens. Less than
5% have used PFCL as tamponade.
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Pearls for MIVS in GRT
23-guage might be more useful if silicone oil tamponade
is anticipated. Small gauge aspiration of fluid over the
edge takes longer, but is essential to prevent slippage.
Anterior access can cause bending of 25-gauge instruments, this is reduced with new 25-gauge. The curved
illuminated laser probe is ideal since it is imperative to
threat edges of the breaks up to the ora serrata in
phakic eyes.
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THOMAS R. FRIBERG, MD
SUMMARY

A number of polymeric, intravitreal
delivery systems have been considered
by researchers, including microparticles,
which are well-tolerated in the eye and
are capable of delivering drugs over a
longer period of time. For example, microparticle-encapsulated or PEGylated bevacizumab are more effective than
bevacizumab alone in treating CNV in rats. However,
direct intravitreal injection of such microparticle formulations may result in rapid particle dispersion and cause
turbidity of the vitreous humor, affecting vision. In situforming, injectable hydrogels are thus an attractive
alternative for intravitreal delivery as they can be formulated to encapsulate drugs and sustain release locally.
Studies with non-degradable, thermally-responsive
hydrogels have demonstrated excellent protein encapsulation, minimal toxicity, and easy injectability with no
long-term effects on retinal function in vivo. These
studies established that thermoresponsive hydrogels are
excellent candidates for intraocular drug delivery. We
have used such a gel to deliver bevacizumab at therapeutic levels for more than 60 days in animals after a
single 0.05 cc injection through a 31 gauge needle. The
biocompatibility appears excellent.
NOTES

The vascular endothelium and the RPE constitute the
blood brain barrier to large proteins. Methods of overcoming this include intravitreal injection and scleralfixated implants. Genetic treatment of retinal diseases
has used viral vectors to deliver genetic material. One
concern is how to turn off the gene if you don’t need it
anymore. Other methods of drug delivery include
refillable reservoirs.
Certain considerations must be made when designing a
drug delivery system. Foremost among them is if surgery
is required to deliver the drug. For AMD at least, it is
unlikely that any new system would be competitive if
it required a surgery. Further considerations include
duration of drug in the eye, how quickly does the drug
degrade if at all, will the drug cause blurring, does the
drug differ in phakic versus pseudo-phakic eyes, and does
the delivery platform need to be removed.
A controlled release medication offers a more sustained
concentration of drug within the therapeutic range. One
such possible delivery system is a reverse thermal gel.
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An Extended Release
Platform for Ophthalmic
Drug Delivery

This reverse thermal gel changes from liquid to gel with
body heat alone, it is mostly water which allows good
light transmittance, and it is biodegradable. Some
thermal gels can be problematic if the viscosity is not
easily adjustable, if the solution to gel transformation
releases too much drug prematurely, or if potentially
toxic components are produced during its manufacture
thus requiring washing prior to use.
Polythylene glycol-co-serinol-hexamethylene urethane
(EHSU) is a degradable and functionalizable reverse
thermal gel in part due to the addition of an amine
group. Studies show that it continues to release Avastin
in vitro at 15 weeks and it has been shown to be nontoxic to human RPE cells and bovine corneal endothelial
cells. When injected intravitreally into rabbit eyes, there
was no associated IOP spike, it is biocompatible, and
there are no changes on histopathology. Furthermore,
where standard Avastin lasts approximately 30 days in
rabbit aqueous samples after intravitreal injection, it lasts
for at least 50 days after EHSU/Avastin injection.
Increasing the drug concentration through ultracentrifugation increases AC concentration and duration of drug
release. At present, it appears this concentration may
lead to initial release levels that are too high but the
work is extremely promising. EHSU overcomes many of
the problems we presently face with standard drug
delivery platforms. The gel shows good biocompatibility,
degradability and functionalization. It allows for
controlled release of drug and it is a long release of over
1 month with good bioactivity. Moreover, this platform
is applicable to other drugs and proteins beyond Avastin.
QUESTIONS

Q: What are the plasma anti-VEGF levels?
A: The plasma levels are unlikely to be any higher than

standard Avastin because there is no change in dose. It
simply lasts longer.
Q: Can the EHSU Avastin still bind VEGF?
A: We need an animal model of CNV to assess bioefficacy.
Q: Would increasing the duration cause more side effects
such as geographic atrophy?
A: Currently the initial burst is too high, but I don’t
think the duration is too long.
Q: Why haven’t we seen this yet?
A: This is a different polymer.
Q: Suppose this turns out to be the “holy grail,” how
does it become commercially available?
A: A drug company needs to get on board to do further
studies.
Q: Can you use this gel for other applications like
corneal or glaucomatous disease?
A: Yes, and it is not limited to the eye. This technology
would be good for skin disease as well.
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Vitreoretinal Surgery
MODERATOR: R.V. PAUL CHAN, MD
PANELISTS: THOMAS A. ALBINI, MD,
MARIA H. BERROCAL, MD, DONALD J.
D’AMICO, MD, HARRY W. FLYNN, JR., MD,
RAMIN TADAYONI, MD, PHD
SUMMARY

We will discuss the panelists’ approach
to the evaluation and surgical
management of various vitreoretinal
conditions including complex diabetic
retinopathy, macular pathology,
proliferative vitreoretinopathy, uveitis, and pediatric
vitreoretinal disease. The discussion will be focused on
current surgical technologies and the use of pharmacologic adjuvants in vitreoretinal surgery.
NOTES

Valved Cannulas
The majority of the panelists use valved cannulas.
One concern with valved cannulas is that it is hard to
insert the soft tip cannula. However, trimming the soft
tip might be helpful before insertion. Additionally,
one should be cognizant about possible IOP rises when
injecting silicone oil or perfluorocarbon liquid. A
“chimney” or dual bore cannulas can be used, respectively. Silicone oil extraction is slightly slower since
the silicone oil extraction needle has to be inside the
cannula. If needed, the valve leaflets can be cut with a
vitrector or a combination of valved and non-valved
cannulas can be employed. For instance, a surgeon can
use a non-valved trocar cannula for infusion and then,
when a non-valved trocar cannula is needed, move the
infusion to another location.
Diabetic tractional membrane plaque
The approaches to diabetic membrane include finding
an opening and using a vitrector to create space. The
vitrectomy cutter can be used as forceps and the plaque
can be elevated over the optic nerve. It was noted that
peripapillary tears are very rare since the retina is
relatively thick in that area. Additionally, the 7,500
cutting speed allows for shaving with little retinal
movement. It was noted that scissors could still be
employed in some cases.
Cutter gauge
In an audience poll, approximately 60% use 25-gauge
and 40% use 23-gauge. Approximately 1% of surgeons in
the audience have tried the 27-gauge cutter. It was noted
that 25-gauge short might decrease a rate of complica-
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PANEL 3:

tions and its stiffness if comparable to the 23 gauge.
25-gauge short is found to be very good for anterior work
when compared to 25-gauge regular.
The panel agreed that 27-gauge vitrectomy might be
most useful in complicated diabetic surgery and in subretinal biopsies. The panelists felt that there are few
indications for 20-gauge vitrectomy. However, sometimes
the dominant sclerotomy might be enlarged in cases of
intraocular foreign body or dense retained lens fragments.
Retinal Detachment
The panel agreed that a flap of the tear should be amputated especially if one is using a cutter to aspirate the fluid.
When using silicone oil, suturing of the sclerotomies
is usually necessary with 23-gauge vitrectomy and
occasionally with 25-gauge vitrectomy.
Chandelier
A chandelier can be used for bimanual work in diabetic
tractional retinal detachments. In Europe, the twin light
chandelier is preferred.
Dream Instrument
When asked about an instrument that we currently
don’t have that we would want, the panelists mentioned
improved visualization system, illuminated cutter, and
microliter injector to raise blebs and for gene therapy.
Inferior Retinal Detachment in a 10 Year Old Boy
The approaches to repairing a chronic inferior retinal
detachment in a pediatric patient with a tear at 6 o’clock
varied. Primary vitrectomy with cryotherapy, light laser,
and silicone oil for 2 months was proposed. Others
advocated for combined buckle and vitrectomy. The
primary buckle approach was proposed as well and it was
noted that primary buckle could be used even on mild
proliferative vitreoretinopathy cases. It was agreed that if
the case was one of retinal dialysis, primary scleral buckle
would be the most appropriate approach.
Submacular Hemorrhage
In cases of submacular hemorrhage, the majority agreed
that anti-VEGF agent would be the best initial approach.
In the poll of the audience, 60% would use anti-VEGF
agent first and 1% would consider surgery.
Dr. Tadayoni showed a surgical case where intraoperative
OCT was performed and demonstrated sub-retinal blood.
25-gauge par plana vitrectomy was performed, TPA
was injected over the area of interest using a 41-gauge
cannula. Although no retina break was seen, the TPA
had access to the subretinal blood. Absence of a retinal
break was confirmed by close examination and intraoperative OCT. Air fluid exchange was then performed
and the vitreous cavity was filled with SF6 gas.
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