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BARUCH D.
KUPPERMANN, MD, PhD
SUMMARY

The role of inflammation in retinal
vascular diseases, particularly in the
formation of macular edema (ME),
has been progressively established in
both preclinical research and clinical trials. Diabetic
macular edema (DME) and retinal vein occlusion (RVO)
are the most common vision-threatening retinal vascular
diseases. Several studies have assessed cytokine levels in
affected human eyes, and clinical trials have examined
the efficacy of anti-VEGF therapy and corticosteroid
therapy in these retinal vascular diseases.
While vascular endothelial growth factor (VEGF)
continues to be a significant factor in these studies, other
inflammatory cytokines including various interleukins
(particularly IL-6), intercellular adhesion molecule
(ICAM-1) and monocyte chemoprotectant factor
(MCP-1) appear to be of particular importance. In fact,
in retinal vein occlusion (RVO) related macular edema
(ME), IL-6 levels correlate with 50% of the variance in
retinal thickness in RVO, whereas VEGF accounts
for only 30%.
Steroids are known to exert a multitude of actions, by
blocking phospholipase A2, and inhibiting prostaglandins, leukotrienes, ICAM-1, IL-6, MCP-1, VEGF,
as well as other inflammatory cytokines. As a result,
steroids are well situated to control this complex cascade
of events leading to ME. Clinical evidence will be
presented showing that inflammatory cytokines increase
with time and stage in diabetic retinopathy. Clinical
trials including the RISE and RIDE trials evaluating
ranibizumab and the FAME trials evaluating the Iluvien
steroid implant for DME show that in some patients
DME is no longer primarily mediated by VEGF. When
DME is mediated by multiple cytokines, steroids provide
an effective therapeutic option.
NOTES

Clinical trials and prior experimental work strongly
supports the important role of inflammation in retina
vascular disease, including diabetic macular edema and
retinal vein occlusion. Cytokines, in particular, play
a key role in the inflammatory pathway of these
retinopathies. Steps in the inflammatory cascade can
be defined by different cytokine expression levels.
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The Role of Inflammation
in Retinal Vascular Diseases

Role of inflammation in Diabetic Macular Edema
Diabetic macular edema is driven by not only angiogenic, but also inflammatory mechanisms. Chronic
hyperglycemia leads to oxidative stress and subsequently
a local inflammatory reaction. This local inflammation
activates microglial cells that migrate into the subretinal
space. Consolidated within the subretinal space, these
microglial cells produce nitric oxide, cytokines, and
chemokines that recruit additional inflammatory
mediators.
Both inflammatory mediators and further oxidative
stress from continued hyperglycemia causes Muller cell
dysfunction. Without proper Muller cell activity, intracellular fluid accumulates causing intraretinal edema.
The inflammatory mediators also disrupt the inner
nuclear layer, leading to cell death and promoting the
development of chronic inflammation. Further inflammation can lead to retinal capillary damage and poor
endothelial cellular junctions. Without proper cell to
cell junctions, the weakened blood-retinal barrier allows
vascular leakage and extracellular edema to accumulate.
With both intracellular and extracellular edema, diabetic
macular edema is observed clinically.
The Role of Cytokines in Diabetic Retinopathy
Several cytokines have been shown to increase through
diabetic disease progression. In addition to VEGF,
inflammatory cytokines have been shown to exist at
elevated levels in the aqueous when compared to
controls, including IL-1B, IL-6, IL-8, IP-10, and MCP-1.
These elevated levels are even more pronounced with
more advanced diabetic retinopathy ETDRS scores.
Furthermore, MCP-1 and IL-6 have been shown to be
present at elevated levels in the vitreous of patients with
diabetic macular edema.
Therapeutic Effect of Corticosteroids
on Diabetic Retinopathy
Steroids have a wide spectrum of biologic effects,
including intracellular signaling via inflammatory lipid
mediators, cytokine inhibition, and cellular transport.
This multipurpose function allows steroids to be a strong
therapeutic tool for diabetic macular edema. While antiVEGF inhibitors have been shown to cause a 99%
reduction of VEGF levels, they appear to have no effect
on any of the other inflammatory cytokines previously
implicated in diabetic macular edema. Conversely,
steroid injections demonstrated a significant reduction
in both inflammatory cytokines AND VEGF levels.
Recalling that inflammatory cytokines have been shown
to be more pronounced at later stages of diabetic
retinopathy, steroids are an important therapeutic
consideration in advanced disease.
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Clinical Trials Further Support a
Therapeutic Role for Steroids
Several Phase 3 clinical trials build further evidence that
steroids are important for the treatment of diabetic
macular edema and macular edema related to retinal
vein occlusions. Patients with diabetic macular edema in
the FAME study showed similar visual outcomes with
laser and steroids at 24 months. However, after two years,
the visual outcomes divided for the two treatment groups
with steroid being shown to work particularly well for
chronic disease.
In the RISE and RIDE trials, there was little response to
the initiation of ranibizumab 0.5 mg at 2 years after
conversion from the sham group. It was suggested that
this may further indicate a transition to a greater role for
inflammatory cytokines and a diminished effect of VEGF
in chronic diabetic macular edema.
The GENEVA Trial examined patients treated with
dexamethasone for macular edema related to retinal vein
occlusions. The data showed that early intervention is
important for improved visual outcomes. Although, the
initiation of steroids at 6 months still produced visual
benefit, this delayed intervention group never caught up
to earlier treatment groups. Every month that you delay
treating CRVO macular edema, there is about a 10% less
chance of gaining 3 lines of vision.
Therefore, in macular edema related to CRVO, clinical
response to both anti-VEGF and steroids appear to be
related to duration of the macular edema. Early intervention, regardless of whether using anti-VEGF or
steroids, provides better visual outcomes.
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The Role of Cytokines in Retinal Vein Occlusions
Like diabetic retinopathy, inflammatory cytokines are up
regulated after retinal vein occlusions. Examination of
aqueous samples in patients with macular edema after
branch and central retinal vein occlusions (BRVO and
CRVO) revealed elevated levels of several inflammatory
cytokines and VEGF. These same elevations have also
been confirmed in vitreous samples of eyes with macular
edema after retinal vein occlusions. MCP-1, in particular,
is elevated to even greater levels in CRVO than diabetic
retinopathy. In comparing the different types of vein
occlusions, CRVO demonstrated greater upregulation of
vitreous cytokine levels than BRVO; including VEGF-A,
MCP-1, and Il-6. Interestingly, 30% of eyes with macular
edema after retinal vein occlusions had normal vitreous
levels of VEGF. In contrast, levels of IL-6 show much
more separation between the vitreous of those with
CRVO and normal patients. When looking at variance
in central retinal thickness, VEGF levels are only responsible for 30% of the variance in central retinal thickness,
compared to 50% with IL-6.

AUDIENCE POLL

Q: What is chronic DME most responsive to?
Steroids/Iluvien . . . 88.9%
Anti-VEGF . . . . . . 11.1%
Comment: We have to wait to see how Iluvien works. It
appears to have more IOP issues. All steroids treatments
have a risk of cataract and IOP elevations. Ozurdex
probably has the best side effect profile. Iluvien needs to
have ongoing IOP monitoring.
DISCUSSION

Q: You did a nice job showing that eyes transition from
an anti-VEGF state to a steroid state. Do you think that
the transition occurs because we are so heavily reliant on
anti-VEGF therapies?
A: We don’t tend to start with steroids because of the
known side effects. Anecdotally your hypothesis makes
sense, but there are no clinical trials to indicate a clear
transition.

Comment: Macular edema is certainly a multifactorial
disease with several treatment options. If you are going
to go to steroids, do it quickly.
Q: How many anti-VEGF injections do you perform

before switching to steroids?
A: I switch to steroids after 1 month of anti-VEGF, but
then switch back to anti-VEGF. I do think that cases
with massive diffuse cystic edema respond better to
steroids. Conversely, I believe that non diffuse DME has
a better response to anti-VEGF therapy.

Comment: Most people use intravitreal Triescence. It’s
important to remember that it’s very short acting. I would
recommend using Ozurdex and typically see a clinical
response for three to four months. Part of my preference
for Ozurdex is that I have found IOP management issues
are better than for other steroid agents.
Comment: I use Triescence. I agree that results are less
optimal when pharmacotherapy intervention is delayed,
regardless of chosen treatment type.
Q: If you see some response to anti-VEGF, would you

still switch?
A: I give anti-VEGF then Ozurdex. I try to delay the
injection of another steroid so I use an alternating
pattern of treatment types with intermittent anti-VEGF
injections.

Comment: We may be seeing a rebound effect to the
withdrawal of anti-VEGF therapy if Ozurdex does not
appear to be working.
Comment: It’s important to remember that anti-VEGF
won’t always dry out retina on the OCT. Conversely,
steroids will dry out the OCTs.
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Q: Avastin injections in patients with DME have been
shown to:
A: Reduce levels of VEGF primarily.
DISCUSSION

Q: Are these (cytokines) non-specific markers of retinal

damage? The changes in diabetic retinopathy are so
widespread across the vasculature. Have other diseases
been explored?
A: Good question. Are steroids helping the destruction

of vasculature? They are elevated in vein occlusions.
Intraocular inflammation is always ongoing.
Comment: Steroids work great, but they all have side
effects. I think we have been distracted by the success of
anti-VEGF therapies. I’d suggest that we start working on
other biomarkers.
Comment: Perhaps we should target Il-6 or MCP.
Comment: Perhaps, a more global approach would be
best. We could try to address the increased cell
permeability.
Comment: There is certainly still a lot more to do.
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LIHTEH WU, MD
SUMMARY

Macular telangiectasia type 2 –
also known as idiopathic perifoveal
telangiectasia and juxtafoveolar
retinal telangiectasis type 2A – is an
acquired bilateral neurodegenerative
macular disease that usually manifests itself during the
fourth to sixth decades of life and is characterized by
minimal dilatation of the parafoveal capillaries with
graying of the retinal area involved, a lack of lipid
exudation, right-angled retinal venules, refractile
deposits in the superficial retina, hyperplasia of the
retinal pigment epithelium (RPE), foveal atrophy and
subretinal neovascularization (SRNV).
Optical coherence tomography images typically demonstrate intraretinal hyporeflective spaces that are usually
not related to retinal thickening or fluorescein leakage.
The typical fluorescein angiographic finding is a deep
intraretinal hyperfluorescent leakage in the temporal
parafoveal area. With time the leakage may involve the
whole parafovea, but does not extend to the center of
the fovea. Long-term prognosis for central vision is
variable and depends on the development of SRNV or
macular atrophy. Pathogenesis remains unclear, but
multimodality imaging with OCT, confocal blue reflectance and adaptive optics suggest that Müller cells and
macular pigment play a central role. Currently there is
no known treatment for the underlying cause of this
condition, but treatment of the SRNV may be beneficial.
NOTES

History
The word telangiectasia comes from the Greek origin
stems: Final, Vessels, Dilatation. Gass and Oyakawa
first described 27 patients with idiopathic juxtafoveal
telangiectasia. Gass later developed his well-known
classification of juxtafovealar telangiectasias in 1993,
dividing the patients into 6 groups with 2A being the
most common (Gass Ophthalmology 1993). Yannuzzi
later simplified this classification into 2 groups to
reconcile clinical findings with more advanced imaging.
He eliminated groups 2B and 3 from the classification
because they were so rare.
Fundus Findings
Macular telangiectasia 1 is characterized by lipid
exudation. Many have postulated that it is a forme frust
of Coats disease. Mac tel 2 is characterized by parafoveal
granularity and late leakage on FA. Without OCT and
16
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An Update on Macular
Telangiectasia Type 2

thus a heavy reliance on FA, Mac Tel has long been
characterized as a vascular disorder. With multimodal
imaging, there is building evidence that it is not in fact
a vascular disorder but a neurodegenerative disease.
OCT findings
Unlike other vascular disorders, fluorescein leakage does
not correlate with retinal thickening on OCT. There are
also hyporeflective spaces that are not related to retinal
thickening. These spaces may represent cavitary formation
after photoreceptor and/or Müller cell degeneration.
An Australian study examined the optical density of
these hyporeflective spaces on OCT for a variety of
maculopathies. The found that there was correlation
between the optical density and macular disease type,
exudative vs. degenerative. The optical density seen in
the hyporeflective spaces of mac tel is more consistent
with the cone dystrophies and other degenerative
diseases.
Mac tel patients often have non-specific visual
complaints, including difficulty with reading, that are
not always correlated with visual acuity measurements.
En face OCT has identified areas of ellipsoid zone breaks
that correlate with decreased retinal sensitivity. These
OCT changes may help explain the visual complaints of
this patient population.
Blue Reflectance
Confocal blue reflectance imaging is a non-invasive way
to confirm the diagnosis of mac tel. The area of increased
blue reflectance correlates well with areas of leakage on
fluorescein angiography. The increase in blue light
reflectance might represent a decrease in parafoveal
macular pigment density. Müller cells transmit light
through the retina with minimal reflectance. As a result,
the dysfunction of Müller cells in mac tel leads to this
increase in blue reflectance.
Autofluorescence
Autofluoresence often represents the first clinically
evident sign of mac tel. The normal central foveal dark
spot on AF is lost in patients with mac tel. This likely
occurs because of a loss of macular pigment, which has
been further supported by macular pigment optical
density measurements.
Some have investigated whether oral supplementation
with oral lutein and zeaxanthin could increase macular
pigment. However, their results showed that only in
areas where the macular pigment was depleted, not
totally absent, could macular pigment be restored.
Müller Cells
Müller cells appear critical to the pathogenesis of Mac
Tel. Remember that there is a relatively large number
of Müller cells present at the fovea. They serve as a

< Previous Talk
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Loss of the foveal avascular zone arises from proliferation
of a deep layer of telangiectatic capillaries. It is speculated that this abnormal vessel growth may be directed
by Müller cells.
Post-mortem histopathology of mac tel patients has
confirmed loss of macular pigment in the fovea. These
areas also correlate with loss of Müller cells on
histopathology and immunochemistry.
Treatment
Because of the leakage on FA seen with Mac Tel, some
have considered anti-VEGF therapy. While some initial
decrease in fluid has been observed with intravitreal
bevacizumab, there was no associated change in vision.
In fact, greater functional loss was observed by microperimetry. It is important to remember that VEGF is a
neuroprotective agent. After injection of anti-VEGF
medications for Mac Tel, there may be damage of vital
retinal tissue in what is a likely retinal degenerative
condition.
There have been promising early results in 7 patients
with Mac Tel who were treated with ciliary neurotrophic
factor. Larger studies have been initiated to further
examine this possible therapeutic option.
DISCUSSION

Q: I remember that when these eyes do develop proliferative neovascularization, we do use anti-VEGF therapy.
Does this neovascularization come from the retina or
the choroid?
A: Probably the outer retina. Rick Spaide has shown
ischemia in the outer retinal plexus.
Q: Why do patients get better with treatment of nonproliferative mac tel?
A: We’re using anti-VEGF, which addresses the leakage

and thus we expect to see anatomic and angiographic
improvement. However, the concern is the neurotoxic
issue. Even those with the most dramatic clinical
response were stopped because it didn’t seem worth the
neurotoxic risk.
Comment: The inner reflective spaces don’t improve
with injections. The subretinal fluid seems to improve,
but only to a point.
Comment: In Australia, our treatment decisions are
driven by the photoreceptor loss. In Germany, 10
patients were treated with anti-VEGF and followed for
5 years. 4 of the 10 developed CNV, while none of the
observed patients developed CNV.

17

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES 2015

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

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

reservoir for xanthophyll. Müller cell dysfunction may
lead to loss of retinal transparency, manifesting as
parafoveal graying.
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K. BAILEY FREUND, MD
SUMMARY

New multimodal imaging findings
are providing a better understanding
of pathophysiology of the white dot
syndromes. For instance, while the
terms “multifocal choroiditis and
panuveitis” (MCP) and “punctate inner choroidopathy”
(PIC) suggest primarily choroidal involvement, the
principle sites involved appears to be the sub-retinal
pigment epithelium (RPE) and outer retinal spaces.
Because both MCP and PIC target the same essential
structures in the same phenotypic manner and, when
active, are treated the same way, there seems to be
limited clinical utility in trying to differentiate them.
Mulitmodal imaging of the multiple evanescent white
dot syndrome (MEWDS) suggest primarily outer retinal
involvement. Although acute posterior multifocal
placoid pigment epitheliopathy (APMPPE) is characterized by prominent RPE changes, new multimodal
imaging findings suggest these changes are secondary to
an acute transient choroidal inflammatory process.
NOTES

Introductory Cases
Case 1: 53 yo myopic female with multiple foci of
chorioretinal atrophy within the right macula and more
severe atrophy in the left macula.
Q: What is the diagnosis?
A: Myopic degeneration 52.6%, PIC 36.8%

OCT shows an area of RPE temporally that could
represent a lacquer crack. One month after presentation
there is sub-RPE deposition with no clear choroidal
neovascularization (CNV). At this point, we suspected
that this was an inflammatory process and started her on
oral prednisone with an excellent response.
Case 2: 40 yo myopic female who had CNV in the right
macula with excellent response to anti-VEGF therapy.
Her left fundus exam was only significant for a myopic
tilt and peripapillary atrophy of the optic disc. Four years
later, she developed a lacquer crack in her temporal
macula of the left eye, with associated changes on
the OCT.
Q: What is the diagnosis?
A: Myopic degeneration 80.9%
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New Multimodal
Imaging Findings in the
White Dot Syndromes

Two years later she developed an enlarged hypopigmented change adjacent to the previous lacquer
crack. An OCT showed disruption of the outer retinal
architecture. Treatment with oral prednisone achieved
near resolution of the changes on OCT. Given this
dramatic response to a short course of prednisone, we
suspect that the process in this case is more likely
inflammatory.
Multifocal Choroiditis
Multifocal Choroidits (MFC) is on the spectrum of
punctate inner choroidopathy (PIC) and multifocal
choroiditis and panuevitis (MCP). MFC typically affects
females more than males and occurs mostly in the third
and fourth decades of life. Patients are typically myopic
and vision can be threatened by choroidal neovascularization in these cases. There is a lot of overlap between
PIC and MCP in their clinical features.
Multimodal Imaging of MFC
The rapidly evolving imaging field provides multiple
modalities for clinical identification of multifocal
choroiditis.
We can identify sub-RPE lesions with associated
disruption of the ellipsoid zone (EZ) and interdigitation
zone (IZ). In some of these lesions, you can get break
through and choroidal neovascularization (CNV) may
form. EZ disruption directly adjacent to sub-RPE deposits
represents the greatest risk for CNV.
Autofluorescence (AF) can be quite helpful in distinguishing active lesions from quiescent deposits. It is
particularly useful because it highlights pathology in the
retinal pigment epithelium (RPE). Active inflammatory
lesions tend to be hyper-autofluorescent, while more
chronic lesions have decreased autofluorescence. An
example of longstanding but inactive MFC was shown
along with the corresponding AF. The case nicely illustrates that increased AF corresponds nicely with an acute
flare of MFC. AF can also be used to track the size of the
lesions over time.
Near infrared (nIR) can be used to delineate areas of
EZ disruption. These areas are characteristically hyporeflective, in contrast to the increased signal seen with
autofluorescence.
It is important to recognize that increased autofluorescence can arise from other causes besides just lipofuscin
deposition. It also occurs with decreased luteal pigment
or photopigment. With diminished luteal pigment or
photopigment, there is greater transmission of AF from
the RPE.
Widefield photography and autofluorescence nicely
demonstrates multizonal outer retinal disruption and
atrophy in patients with MFC.
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CNV and Inflammation
A subRPE deposit can erode through Bruch’s membrane,
leading to CNV. This is the main cause of vision loss in
patients with PIC, so a lower threshold for anti-VEGF is
needed with PIC.
Inflammatory CNV lesions can be identified on OCT
by heterogenous and vascular features, disturbance in
Bruch’s membrane, and elevation of the overlying retina.
Additionally, spikes going up into Henle’s layer, called
the “pitchfork” sign, also indicate an inflammatory
entity.
Multimodal imaging of AMPPE
Mystery Case: A 29 year-old male presented with acute
vision loss, showing deep white to yellow exudates and
subretinal fluid. OCT identifies shaggy outer segments
and RPE alterations. While there was some discussion
that this could be a recurrent case of central serous, the
diagnosis is actually AMPPE.
Wide field angiography and autofluorescence has allowed
identification of peripheral changes in this disease, which
was previously thought to be only post equatorial. Filling
defects of the choriocapillaris and choroid were nicely
illustrated by angiography. These changes are not present
on autofluorescence since they do not occur at the level
of the RPE.
Like MFC, a thickened choroid can be an indication of
disease activity in AMPPE. A nice illustration of this
fluctuation in choroidal thickness with disease activity
and treatment was shown. With enhanced depth imaging,
Dr. Freund also showed that a lucency can exist at the
level of the inner choroid in AMPPE.
DISCUSSION

Q: We know that cystoid macular edema will
occasionally respond to topical treatments. Have you
ever tried using topical therapies for either MFC or
AMPPE?
A: I sometimes use a subtenon’s injection of steroids.

However, I rarely use intravitreal steroids and have never
used topical steroids.
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Choroidal Thickening
Enhanced depth imaging or swept source OCT identified
variations in choroidal thickness with disease activity.
With active MFC, the choroid is thickened. Improvement in choroidal thickness was shown after treatment
with prednisone. Measuring choroidal thickness can help
a clinician decide whether or not to initiate treatment in
a patient with borderline activity findings on clinical
exam.

I do, however, have a very low threshold for using antiVEGF to prevent CNV. It even sometimes helps the
inflammatory lesions.
In practice, I will often give an injection and then bring
them back in a week. I can sometimes avoid systemic
steroids in these cases. That is my preference given the
systemic side effects.
Comment: In the early Macugen studies, 10 cases
developed endophthalmitis. For whatever reason, these
cases did surprisingly well. I suggest that perhaps the
anti-VEGF medications help suppress the inflammatory
response.
Comment: The discrepancy in outcomes for those cases
might be that there was a lower inoculation of microbe
given drug delivery method.
Comment: The problem with endophthalmitis is that
it is your body fighting itself.
Q: If AMPPE is in fact originating from the choriocapillaris, how are you treating these patients?
A: Well, many patients actually do very well with no
intervention. Their visual outcomes depend a lot on the
location of the lesions. Luckily it is a very rare condition.
I did recently treat a case with oral prednisone, but
unfortunately I tapered the prednisone too quickly. The
patient developed severe cerebral vasculitis. Steroids
definitely do make sense, but make sure you get an MRI
if they have a headache.
Q: For atypical CSR patients, are you still avoiding
steroids?
A: It has happened once or twice. I would use intravitreal steroids or topical steroids.

Comment: I have managed cataract surgeries with intravitreal steroids, instead of systemic steroids in patients
with CSR.
Q: Do you remember how much we used to use intravitreal steroids?

Comment: In cases of retinal detachment, some people
can see slight discontinuity in the location of vessels.
I recall a paper where you could see where vessels used to
be based on shadowing. Can the bleaching phenomenon
with a photographer that you discussed earlier last
this long?
A: I’m not sure, but it probably lasts about 30 minutes.
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KIMBERLY A.
DRENSER, MD, PhD
SUMMARY

Pediatric vitreoretinal surgery
presents a variety of challenges not
seen in the adult population.
Although the spectrum of problems
is varied, the majority are caused by the increased
adhesion between the posterior hyaloid and the retinal
surface. For successful surgery and to decrease long-term
failures, the vitreoretinal junction needs to be cleanly
dissociated. In inherited/congenital vitreoretinopathies
(the most common example is Familial Exudative
Vitreoretinopthy) development anomalies affecting
appropriate development of the retinal vasculature
combined with incomplete regression of the primary
hyaloid system results in tractional detachments that
can be very difficult to address.
Congenital X-linked Retinoschsis can be particularly
challenging since the attempt to mechanically release
the hyaloid from the retina often results in extending the
schisis cavity. Even normal eyes that have a traumatic
injury (RD or MH) can be challenging. Incomplete
dissociation of the hyaloid is common and vitreoschisis
often gives the surgeon a false sense of success, resulting
in increased PVR rates and lower MH closure rates.
Enzymatic cleavage of the vitreoretinal junction has
been in use for decades. The most used and described
has been autologous plasmin enzyme.
The cumbersome method for making autologous plasmin
has made its use limited but recognizing the usefulness
for such an enzyme led to the creation of a recombinant
enzyme, ocriplasmin. FDA approval for vitreomacular
adhesions in adults was obtained in 2012. Due to
ocriplasmin’s special role as an adjunct in pediatric
vitreoretinal surgeries, the MIC Trial was initiated to
obtain labeling for use in children and is under review.
NOTES

Core Principles
The general goals of retinal detachment (RD) repair in
children have some similarities to that in the adult
population, but there are a number of different points of
emphasis. For example, because of the high risk for
proliferative vitreoretinopathy, great care needs to be
taken not to make a break. Also, all tractional elements
should be relieved and there is a higher tolerance for
subretinal fluid.
Etiology
Pediatric retinal detachments can be divided into the
general categories of tractional and rhegmatogenous
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Ocriplasmin in Kids

retinal detachments. The most common type of tractional
retinal detachments occur most commonly in patients
with retinopathy of prematurity. Familial exudative vitreoretinopathy (FEVR) and Coats’ disease represent two
other common causes of RDs. Of the rhegmatogenous
causes of retinal detachment, sticklers, myopia and
trauma merit the greatest clinical consideration.
Surgical approach
Because children are often poor positioners, there is a
low threshold for silicone oil tamponade. A scleral
buckle is also usually combined with vitrectomy, given
the reported greater success rate with pediatric retinal
detachment. It is also important to examine the fellow
eye under anesthesia to address any risks for vision in
the contralateral eye. Prophylactic laser can be placed in
the contralateral eye to create a posterior ora serrata in
patients with Stickler’s Syndrome or High Myopia. A
prophylactic scleral buckle can also be considered in
patients with Stickler’s syndrome.
Pharmacologic Vitreolysis Core Concepts
The vitreous represents an ideal matrix for manipulation
by enzymes. The vitreous is acellular and composed of
mostly water with relatively few molecular components.
As a result, drugs rapidly diffuse through the vitreous. The
vitreoretinal interface is composed of a “molecular glue”
between the posterior vitreous cortex and the internal
limiting membrane. Traction between the vitreous and
retina can create pathologic visual consequences.
Early Experimental work
Researchers have sought to come up with a clean way to
cleave the “molecular glue” enzymatically. Several
different types of plasmin enzyme have been explored
including both human plasmin and recombinant
plasmin. The Terasaki Study examined the use of autologous plasmin enzyme for vitreolysis, confirming that the
enzyme was effective in achieving vitreolysis.
Microplasmin
Microplasmin was chosen as the therapeutic agent of
choice. A derivative of plasmin, microplasmin is a direct
acting thrombolytic. As a recombinant molecule, it also
does not have the prolonged preparation for clinical use
of autologous plasmin. Microplasmin lacks the inactive
kringle domains of plasmin. It gains better retinal
penetration because of its smaller size. Microplasmin has
been shown to induce a posterior vitreous detachment
with a single injection. It is now marketed for the
treatment of vitreomacular adhesion as Ocriplasmin.
A surgical adjunct?
The primary cause of surgical failure in the pediatric
population is persistent attachment of the hyaloid to the
retina. To help with intraoperative vitreolysis, autologous
plasmin has been used for over twenty years in pediatric
vitrectomies. We have used plasmin-assisted vitrectomy
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Tractional retinal detachments can be very difficult
surgical cases due to tight adhesions of the vitreoretinal
interface. In particular, it can be very difficult to find the
plane between the hyaloid and the retina. Peri-operative
plasmin allows you to loosen the vitreoretinal junction
and more easily perform surgical repair. Similarly,
plasmin can be very helpful in surgical cases of
retinopathy of prematurity and FEVR.
Hyaloid contraction represents a difficult surgical obstacle.
This most commonly occurs in cases with a split hyaloid,
vitrectomized retinopathy of prematurity, or rhegmatogenous retinal detachments with PVR or chronicity.
Plasmin is helpful in these cases of hyaloid contraction
as it can help elevate the hyaloid away from the retina.
Retinoschisis Detachments
Patients with congenital x-linked retinoschisis lack the
normal protein retinoschisin, which results in weak
interneuronal connections. As a result, there is an
abnormal vitreo-retinal interface, complicated by inner
wall schisis cavities. These inner cavities can be the
hardest to address as they will scroll and enlarge if all
vitreous traction is not released. This can result in an
even larger retinal detachment and a worse visual outcome. By employing a plasmin-assisted vitrectomy, we
have been able to achieve nice outcomes in repairing
these difficult types of detachment. We actually use a
subretinal cannula to withdraw fluid from the inner wall
cavity and most often leave patients with oil tamponade.
The MIC (microplasmin in children) trial:
The MIC trial is a randomized placebo-controlled,
double-masked, clinical trial of intravitreal microplasmin
in infants and children prior to scheduled vitrectomy.
Phase 2 study used 175 ug of microplasmin in 24 patients
randomized to intravitreal injection or placebo. Patients
were excluded if they had unclear media precluding a full
exam or if they were diagnosed with stage 1, 2, 3, or 5
ROP at the time of surgery. Early results have shown
ocriplasmin increases vitreous liquefaction after
injection. A macular posterior vitreous detachment
(PVD) is most common, with a total PVD is rare. In her
own personal experience, Dr. Drenser has found that preinjection with ocriplasmin makes surgical planes more
accessible and identifiable.
DISCUSSION

Q: Given some of the reported complications in the
adult population, have you seen any similar concerns in
pediatric cases?
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in a variety of pediatric retinal disorders, including
traumatic macular holes, tractional retinal detachments,
rhegmatogenous retinal detachments, and retinoschisis.
Plasmin can also be used with primary scleral buckles to
try to avoid recurrent retinal detachment and a subsequent need for vitrectomy.

A: It’s hard to assess this given the complexity of our
surgical cases, but I would say probably not. The difficulty
is that pre-operatively, many of these patients have such
total dysgenesis of the eye.
Q: How many cases do you get complete separation?
A: Probably never.

Comment: Plasmin certainly helps the surgeon, but it
probably doesn’t create a posterior vitreous detachment
on its own. What has been your experience?
A: Our numbers are too low. If you lumped specific

diseases, you might see a significant change.
Q: What do you do when you create a break while pulling
a PVD (along the arcades)? What happens to those eyes?
A: It’s not a complete loss, but you know that your
success rate has gone down by about 80%. You also know
that it’s going to be a much bigger surgery. For example,
in a typical FEVR tractional retinal detachment, you
know that if you just relieve traction the eye will do
pretty well. However now if you have a break, you are
obligated to get the vitreous 100% clean. If it were to
happen to me, I would typically rebook the surgery in
2 weeks and plan on using plasmin. You could also use a
radial buckling element or a high buckle. It’s important
to remember that children’s eyes can tolerate a partial
retinal detachment. If you can localize and contain the
detached area, those eyes can do well.

Comment: I operate not expecting to create a break, but
I’m still very meticulous about vitreous dissection. I
typically employ a long-acting tamponade and have a
low threshold for silicone oil. If I am unfortunate enough
to create a retinal break intraoperatively, then I will
definitely use silicone oil.
Q: Have you converted to using ocriplasmin as a surgical
adjunct? Do you have trouble getting coverage?
A: That is a sticky point because we don’t have a clear
indication for payors. Some insurance companies will
cover it, but most won’t. We are currently working with
Thrombogenics to make it more available.
Q: So you are using a higher dose of ocriplasmin preoperatively, but then removing it with a vitrectomy. Have
you used intra-operative OCT for any of your studies?
A: No, I haven’t tried intra-operative OCT. However, as
you suggest, I suspect there is less long term side effects
of ocriplasmin since it is being removed. As previously
discussed though, the eyes are so disorganized that it is
difficult to make a clear assessment.
Q: Ocriplasmin is an autocatalytic enzyme. After 30 min,
the drug effect should be complete. Do you agree?
A: Yes. It should be inactive after 1 hour at most.
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Advances in Retinal Imaging
and Pharmacotherapy
PANELISTS: KIMBERLY A. DRENSER, MD, PhD,
K. BAILEY FREUND, MD, BARUCH D.
KUPPERMANN, MD, PHD, TIMOTHY G.
MURRAY, MD, MBA, LIHTEH WU, MD
SUMMARY

Significant advances in retinal imaging coupled with
advances in intravitreal pharmacotherapy have revolutionized outcomes for patients with complex retinal
disease. This panel will discuss advances in retinal
imaging including implications of sdOCT and swept
source OCT, widefield FA/ICG, OCT angiography and
advanced high resolution echography on diagnostic
accuracy and targeted therapy.
Intravitreal pharmacotherapy has become a mainstay in
the treatment of ischemic/VEGF and/or inflammatory
complications of the retina. The panel will discuss
treatment strategies for neovascular AMD, diabetic
maculopathy and retinal vascular occlusive disease that
incorporate retinal imaging in patient targeted care. The
role of combined treatments with anti-VEGF and intravitreal steroid will be evaluated particularly focused on
complex non-responsive patients. Advances in pharmacotherapy including novel compounding and unique
agents that potentially target unique pathway steps in
the angiogenic cascade and within the complement
pathways will be discussed as they apply to future
options in treatment.
Finally, the case directed focus will utilize targeted
clinical cases to explore best imaging strategies and
treatment approaches.
NOTES

Moderator: Given all the recent data coming out, we
wanted to have a case based discussion to see how people
are evolving their clinical practice to these new studies.
Case 1
42 yo WM presents with NPDR and VA of 20/80-. Her
OCT shows diffuse cystic macular edema. What would
you use for treatment?
Intravitreal anti-VEGF . . . . . . . 87.5%
Steroid. . . . . . . . . . . . . . . . . . . . . 3.1%
Focal . . . . . . . . . . . . . . . . . . . . . . 3.1%
Observe . . . . . . . . . . . . . . . . . . . . 6.3%
Panelist: The data is pretty overwhelming that antiVEGF is the best option.
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PANEL 1

In the past we would have gone to focal, but now data
shows anti-VEGF is clearly the top choice. There is some
data that laser may help for circinate rings.
Moderator: For me, anyone with 20/40 or worse BCVA
gets anti-VEGF. I then strongly counsel them regarding
improved medical management. I do have trouble with
the 20/20 patient.
Panelist: It’s not like AMD where you can cause
irreversible damage by not treating. Fortunately in DME,
you can probably wait to intervene.
Case 2
Which anti-VEGF medication would you use?
Panelist: I would choose aflibercept based on protocol T.
You can always switch once you start.
Moderator: The data is incredibly strong for aflibercept.
However it is not clear when to go to Eylea. I might still
use Avastin initially.
Panelist: If you’re committed to therapy, I would use the
best agent first and try to do as few injections as possible.
Comment: Regarding the question of when to treat a
diabetic, I was greatly influenced by George Blankenship.
I would always make the patient come back for a second
visit before booking intervention or procedure. It is fine
to have them come back in 2-3 weeks before deciding on
a therapy.
Moderator: Has anyone had a patient come in and
comment on the rebate. Were you influenced by the
rebate programs?
Comment: As always it is very good to have a relationship with the patient. This helps you address any patient
mistrust.
Q: Which anti-VEGF would you use?

Avastin . . . . . . . 41.5%
Lucentis. . . . . . . 13.2%
Aflibercept . . . . 39.6%
Panelist: I find it troubling that one editorial by one
individual would affect treatment for all patients. It is
surprising that there would be that much difference
between the 3 drugs. How much better could you
possibly see if 20/32 to 20/40? Given this good initial
vision, it is unlikely that you would see a difference in
the drugs given the study design.
Panelist: I would point out that an anatomic difference
was shown at the one year timepoint.
Moderator: The poor vision group-results were much
more striking.
Q: Could we hear from those members of the audience
that said they would start with Avastin?
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Moderator: At what point do you switch without
compromising the patient? That is the art of medicine.
Physician choice is critically important
Q: 42 yo M with persistent DME s/p 6 Eylea injections.
The vision is now 20/60 with the OCT show increasing
CME. What would you use in this case?
Intravitreal steroid . . . . . . . . . . 81.3%

Panelist: Unless there is a compromised nerve issue,
I would use a steroid. Dante Pieramici’s work would
indicate hammering more anti-VEGF?
Q: Do you use the laser more often?
A: I have been using the micropulse more recently, but
not enough results yet to discuss yet.

Comment: I’m surprised that a diabetic patient would
come back this often for injections. It doesn’t seem likely
based on my experience.
Moderator: Yes, Dante Pieramici is saying a full year of
injections, every 4 weeks.
Comment: Harry Flynn wrote a great editorial piece
about the difference between injections of AMD
and DME.
Panelist: Diabetic retinopathy patients rarely ask for
injections. AMD patients want injections.
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A: The choice still has to do with the cost for me. I will
still take that chance. Fortunately, I can ramp up the
treatment if needed.
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JUSTIS P. EHLERS, MD
SUMMARY

Paradigms for diagnosis and
treatment of vitreomacular traction
are continuing to shift with new
advents in technology and emerging
therapeutics. Our understanding of
vitreomacular traction and vitreomacular interface
disorders has been tremendously bolstered by OCT
technology. New classification schemes have emerged
that facilitate description, surveillance, and management
strategies for vitreomacular interface disorders. The
international classification scheme will be discussed.
Additionally, management for these conditions,
including observation, pharmacologic vitreolysis and
surgical interventions will be addressed. Topics of interest
regarding interventions will include patient selection
and pertinent case features for appropriate therapeutic
management, as well as new findings related to pharmacologic vitreolysis, the potential for image-guided
surgical management, and tips for trans-tamponade
OCT imaging.
NOTES

The vitreous body is composed of 99% water and the
vitreous cortex is attached to the internal limiting
membrane (ILM) by multiple macromolecules. Aging
results in early liquefaction of the vitreous body that
leads to the separation of the vitreoretinal interface. An
anomalous posterior vitreous detachment (PVD) can
result in a macular hole, macular pucker, vitreomacular
traction (VMT) syndrome, vitreopapillary traction
and/or retinal tear.
Classification of Posterior Vitreous Detachment
The International Vitreomacular Traction Study (IVTS)
Group was convened to develop an optical coherence
tomography (OCT)-based anatomic classification system
for diseases of the vitreomacular interface.
Vitreomacular adhesion (VMA) was defined as
perifoveal vitreous separation with remaining vitreomacular attachment and unperturbed foveal morphologic
features. It is an OCT finding that is almost always the
result of normal vitreous aging, which may lead to pathologic conditions.
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Classification and
Management of
Vitreomacular Traction

VMT is characterized by anomalous posterior vitreous
detachment accompanied by anatomic distortion of the
fovea, which may include pseudocysts, macular schisis,
cystoid macular edema, and subretinal fluid. VMT can
be 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 is classified
as concurrent. VMT syndrome consists of VMT in
association to an epiretinal membrane (ERM)
Intravitreal Ocriplasmin for Vitreomacular Adhesion
In 2012, ocriplasmin was approved for the treatment of
symptomatic VMA. Phase III studies included 464 eyes
treated with ocriplasmin and 188 treated with a placebo
vehicle. The primary endpoint was defined as resolution
of VMA at 1 month post-injection. Patients injected
with intravitreal ocriplasmin had a statistically significant increased rate of VMA resolution at 1 month after
therapy compared to placebo (26% vs. 10%).
Advantages of ocriplasmin therapy include the benefit of
an office-based procedure without vitrectomy. Documentation of symptoms is important to minimize any
ramification of surgical risk, especially in patients with
good visual acuity. Optimal candidates include patients
with focal traction (1500 µm or less), no ERM, phakic,
and younger patients. Safety concerns include ERG
changes, dyschromatopsia, and risks associated to the
injection procedure. Further ongoing studies will determine possible safety concerns and long-term outcomes.
Vitrectomy for Vitreomacular Traction
Vitrectomy for VMT leads to release of traction in
virtually all patients. Visual acuity (VA) improves in a
significant percent of patients (35-89%). It also provides
the ability to perform gas tamponade and ILM peeling.
Intraoperative-OCT allows the surgeon to get immediate
surgical feedback in order maximize the release of
traction and preserve the inner retinal wall.
Macular Hole Classification
Full-thickness macular hole (FTMH) is defined as a
foveal lesion with interruption of all retinal layers from
the internal limiting membrane to the retinal pigment
epithelium. FTMH is primary if caused by vitreous
traction or secondary if directly the result of pathologic
characteristics other than VMT. FTMH is subclassified
by the size of the aperture as determined by OCT and
the presence or absence of VMT. Small FTMH are less
than 250 µm, Medium FTMH are between 250-400 µm,
and large FTMH are above 400 µm. Macular holes
(MHs) associated to VMT can be observed for release
of VMT. However, vitrectomy is the only option in
FTMHs without VMT.
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Treatment of MH may vary depending on OCT
anatomic characteristics. Ocriplasmin can be considered
for small MHs with associated focal VMT. Injection of
ocriplasmin into the posterior vitreous with longer
needles may increase the success of therapy. Vitrectomy
and gas tamponade with or without ILM peeling is
indicated for small holes without VMT. FTMH larger
than 250 µm may benefit from routine ILM peeling.
Observation should be considered in stage 0 and
traumatic MHs due to high rate of spontaneous closure.
Outcomes after FTMH surgery are strongly associated to
aperture size at the time of surgery. Larger holes have
variable prognosis.
OCT can be used to follow MHs in the acute postoperative period. Pseudophakia improves the OCT
imaging qualities. The duration of facedown positioning
is still a topic of debate. Some surgeons advocate for
stopping facedown positioning as soon as the MH is
closed by OCT. Further studies will determine the role
of OCT on the management of acute postoperative
patients.
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Macular Hole Management
The PIONEER Study evaluated factors associated with
persistent subfoveal fluid in surgically closed MHs.
Thirty-seven eyes were included in the analysis. Final
VA did not correlate with the initial presence of fluid.
Subretinal fluid accumulation was strongly associated
with outer retinal ellipsoid zone loss and symptomatic
dyschromatopsia.
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DENNIS P. HAN, MD
SUMMARY

This presentation provides a perspective on technological advances in
diabetic vitrectomy and their effects
on both preoperative and surgical
approaches to proliferative diabetic
retinopathy. Its objective is to develop a foundation for
incorporating current technologies into surgical practice
and create a vision for continuous improvement.
The progression of diabetic vitrectomy approaches can
be loosely grouped into eras according to the available
technologies of the time.
The segmentation era (1970-early1980’s): available
technology included vitrectors that required high
clearance from retinal surface, an incipient intraoperative
laser capability – fostering a low risk, minimalist strategy
with bleeding and late tangential traction/reproliferation
as challenges. There was modest control of disease tempo
using PRP preoperatively in progressive cases.
The excisional era (1980’s-2010’s): available technology
included vitrectors that continued to require high clearance, but with better fluidics and cutting rates, improved
handheld instruments (scissors and forceps), bimanual
capabilities, and viscoelastics. These advances fostered
en bloc or other excisional techniques that may have
reduced intraoperative bleeding and late -proliferations.
Pharmacosurgical era (late 2000’s-present): now,
vitrectors permit cutting at low clearances from the
retina, small gauge/cannulated surgery allows entry into
small surgical spaces, vitreous labeling and wide angle
viewing capabilities permit improved visualization, and
antiVEGF agents can modulate disease tempo quickly.
These advances allow both segmentation and excisional
techniques to accomplish a similar anatomic endpoint.
This era may bring about better visual outcomes by
improving the risk-benefit ratio for more timely surgery,
and incorporating future technologies of neuroprotection
and microvascular disease modulation for better
visual outcomes.
NOTES

Diabetic vitrectomy has undergone three-generation eras:
segmentation (1970’s–early 1980’s), excisional (1980’s–
2010’s), and pharmacosurgical (early 2000’s–present).
Segmentation Era
The segmentation era was characterized by difficult
scissor dissection, minimalist strategy, and poor reopera56
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Evolving Techniques in
Diabetic Vitrectomy

tion outcomes. Vitrectors required high clearance from
the retina. Outcomes were variable with some series
reported worse visual acuity after vitrectomy in cases of
diabetic tractional detachments.
Excisional Era
Smaller gauge instruments and viscoelastic agents were
developed during the excisional era. This allowed a
more aggressive fibrovascular tissue dissection during
vitrectomy. Improved dissection led to reduced intraoperative and postoperative hemorrhage. It also led to
improved reoperation outcomes.
On 1989 William DF et al. performed as study that
evaluated 69 cases of diabetic macular tractional retinal
detachments. They reported en bloc excision outcomes
with macular reattachment as high as 88% at 6 months
after vitrectomy. Han DP et al. reported a modified en
bloc excision of peripheral focal diabetic tractional
detachments with a reattachment rate of 97% at 6
months. On 2008, Arevalo JF also described en bloc
perfluorodissection with similar reattachment rates.
Advances in equatorial fibrovascular proliferation
dissection allowed retinal surgeons to flatten equatorial
tractional retinal detachments with close dissection of
peripheral fibrovascular issue, scleral buckle placement,
and endolaser panretinal photocoagulation. Diabetic
vitrectomy was also combined with lensectomy,
retinectomy, and/or fluid-air exchange.
Pharmacosurgical Era
Small instruments that allow us to operate closer to the
retina, intravitreal medications, and valved-trocars
characterize the current pharmacosurgical era. Vascular
endothelial growth factor (VEGF) antagonists are
currently being used preoperatively and intraoperatively
as adjuncts to vitrectomy. Anti-VEGF therapy has
decreased the rate of intraoperative hemorrhage, the rate
of iatrogenic breaks, and total surgical time in diabetic
vitrectomy. Vitreous labeling during vitrectomy with
intravitreal triamcinolone acetonide has also been extensively reported for the evaluation of the vitreoretinal
interface. Cannulated and valved entry has decreased the
rate of peripheral breaks and intraocular pressure (IOP)
variation during diabetic vitrectomy. Lensectomy prior to
vitrectomy may facilitate the removal of peripheral
traction and reduce visual rehabilitation time. The risk
to benefit ratio is currently shifting. New technologies
allow the vitreoretinal surgeon to operate earlier, easier,
and with less morbidity.
Enzymatic vitreolysis with tissue plasminogen activator,
hyaluronidase, chondroitinase, and ocriplasmin are
currently being investigated as an adjuvant to vitrectomy.
Further studies will better elucidate how new technologies
impact the surgical outcomes in diabetic patients.
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KIMBERLY A.
DRENSER, MD, PhD
SUMMARY

Familial Exudative Vitreoretinopathy (FEVR) represents the
most commonly seen of the Wntassociated VRs (WAVR). The spectrum of phenotypes (between patients, family members
and fellow eyes) makes this a difficult disease to recognize, manage, and treat. Our institution has a database
categorizing patients by stage, angiographic findings and
genotyping. This has led to a greater understanding of
WAVR and how to manage it. Key findings include
staging by exam, FA, and OCT. The FA unmasks disease
in many patients, especially in fellow eyes.
We have found that 20% of family members without
visual complaints and a “normal” ophthalmoscopic exam
have stage 1 or 2 disease. Additionally, early progression
marked by capillary drop out is a precursor to exudative
disease and can be controlled with laser ablation.
Receptor abnormalities in Wnt-signaling cause tight
junction breakdown (by decreased Cld5 expression).
Continued endothelial breakdown leads to increased
VEGF expression and frank exudation which responds
well to anti-VEGF treatment. Tractional detachments
are best addressed surgically. In the absence of plasmin/
ocriplasmin an en bloc dissection is difficult and a
segmentation approach may yield better results. A multipronged approach incorporating all modes of treatment
based on frequent exams, including wide field FA and
OCT, yields the best results.
NOTES

Familial exudative vitreoretinopathy (FEVR) continues
to represent a diagnostic and therapeutic challenge.
FEVR clinical findings are diverse. It is important to
evaluate the contralateral eye, particularly the peripheral
retina in cases of suspected FEVR. Evaluation must
include both indirect ophthalmoscopy and fluorescein
angiography (FA). Wide-field FA is important if FEVR
is suspected because cases can have subtle peripheral
findings during indirect ophthalmoscopy. FA also allows
for better evaluation of high-risk characteristics.
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Pediatric Retinal Approaches
to Management and
Surgery in FEVR

Clinical Presentation
The clinical presentation of FEVR varies with age of
presentation, gestational age, and birthweight.
Retinopathy of prematurity (ROP) risk factors (birthweight less than or equal to 1500 grams or gestational
age of 30 weeks or less at birth) do not preclude a
diagnosis of FEVR. Family history is positive in approximately 18% of cases of patients with FEVR. First-degree
family members should undergo angiographic diagnosis
and staging.
Retinal folds are the presenting diagnosis in 33% of
cases of FEVR. The temporal retina is the most common
location. A large proportion of patients (40%) had
same stage of disease in both eyes. Patients with retinal
detachment in one eye have bilateral detachment in
68% of cases. Additional anatomic changes associated
with FEVR include aberrant circumferential peripheral
vessels, venous and arterial tortuosity, late-phase disc
leakage, central and peripheral telangiectasias, capillary
anomalies, and capillary agenesis. Functional changes
include venous-venous shunting, delayed arteriovenous
transit, and delayed or absent choroidal perfusion. FA
is especially important during the workup of FEVR in
cases of significant ocular asymmetry. FEVR can be
associated to primary avascularity similar to ROP or
secondary avascularity due to closure of existing vasculature. Close follow-up with serial FA is important in
FEVR to better evaluate secondary vascular changes
that can lead to ischemia.
GENETICS

Genetic analyses of patients with FEVR show a vast
array of mutations that affect the wnt signal pathway.
Norries Disease Protein (NPD) ligand mutation is the
most common mutation (44%). Frizzled Homolog 4
(FZ4) receptor mutation is present in 33% of cases.
TSPAN12 chaperone protein, LRP5 co-receptor, and
Compound F2 mutations are also associated with the
diagnosis of FEVR.
NDP mutation leads to incomplete retinal maturation
associated with FEVR presentation. FZD4 mutation in
the cysteine rich domain leads to the most severe disease
that includes tractional detachment with exudative
components. Patients with FZD4 mutation in the intracellular C-terminal domain have less severe disease
characterized by peripheral capillary dropout.
Patients with NDP (conserved cystein knot) mutation
have significant retinal dysgenesis. Patients with NDP
(non-conserved knot) mutation have milder disease
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TREATMENT

The goal of treatment is to ablate all the avascular areas
with laser. The secondary goal of laser therapy is to
control retinal exudation. In cases that progress to tractional changes, early vitrectomy is indicated to release
traction and decrease the likelihood of progression to
a rhegmatogenous detachment. Anti-VEGF therapy
should be considered for exudation control, but may be
associated with contraction of epiretinal membranes
and delayed fibrovascular proliferation.
A 2-port 20G vitrectomy system may benefit small
children (less than 6 months). Older children may
undergo vitrectomy with smaller gauge systems.
Cryotherapy has a limited role in FEVR.
In conclusion, FEVR is a lifelong disease that needs close
monitoring. Treatment may vary significantly depending
on associated genetic mutation. Making the correct
diagnosis is of outmost importance. FA facilitates the
diagnosis and follow-up, especially in cases with
asymmetric or far-peripheral disease. Treatment varies
depending on extent of disease. Early vitrectomy is
recommended at the first sign of traction. Further studies
will elucidate the long-term outcomes associated with
anti-VEGF therapy in the pediatric population.
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and are significantly less likely to need additional laser
treatment compared to patients with FZ4 mutations.
FEVR patients with FZ4 mutations are characterized
by significant retinal exudation.
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Complex Surgical
Management
of Retinal Disease
PANELISTS: KIMBERLY A. DRENSER, MD, PhD,
JUSTIS P. EHLERS, MD, DEAN ELIOTT, MD, DENNIS
P. HAN, MD, TIMOTHY G. MURRAY, MD, MBA
SUMMARY

Surgical management of complex vitreoretinal disease is
undergoing a paradigm shift to small incision management, earlier intervention and incorporation of targeted
intravitreal pharmacotherapy. This panel will discuss the
approach to the pediatric patient requiring vitreoretinal
surgery including advances in imaging and surgical
technology platforms. Recent development of “small eye”
instrumentation has greatly facilitated surgical access
without compromising fluidic stability and cutter
performance.
The panel will discuss the evolution of primary complex
surgical repair including the role of primary pars plana
vitrectomy, scleral buckling and combined surgical
approaches. Use of heavy liquids, gas and silicone oil
will be highlighted along with improvements in surgical
approaches with MIVS cutting technologies.
Finally, the case directed focus will utilize targeted
clinical cases to explore best surgical approaches
including vitrectomy, scleral buckle, combine surgical
managements and the optimal pre- and post-operative
management.
NOTES

51 y/o phakic patient with high myopia presents with a
macula on superior retinal detachment with encircling
lattice degeneration.
Vitrectomy membrane peel, endolaser, gas tamponade
and scleral buckle were recommended due to high
myopia and atypical lattice. The presence of a PVD may
also affect surgical planning. Although there is little
scientific evidence that having no PVD increases the
success of a scleral buckle, some panelists suggest that if
a PVD is present, vitrectomy may be an easier approach
to surgical repair. However in the setting of no PVD,
scleral buckle may provide better outcomes. You may
also want to avoid pneumatic retinopexy in the setting
of a PVD due to adverse outcomes irrespective of
tear architecture.
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PANEL 2

43 y/o patient with bilateral macular diabetic
tractional detachments with Va 20/400 and 20/60.
It is important to minimize the morbidity associated with
the first surgery because it could potentially take trust
away from the patient. If both eyes are equally complex,
a strong preference for the worse visual acuity eye should
be considered. If the worse eye is likely to have a poor
outcome after surgery, the eye with better visual acuity
should be considered initially. Panretinal photocoagulation (PRP) with adjuvant intravitreal anti-VEGF
should also be considered prior to surgery to reduce
intraoperative bleeding, reduce the VEGF drive, and
minimize any possible macular edema. A significant
proportion of the audience strongly recommended
intravitreal treatment with corticosteroids to decrease
intraocular inflammation. In-office PRP may also be
delayed until the patient undergoes definitive vitrectomy
with endolaser PRP.
43 y/o patient with bilateral macular diabetic
tractional detachments with Va 20/400 and 20/60
wih progressing tractional retinal detachment.
Controversy still exists regarding the best timing for
surgery in patients with progressive diabetic tractional
retinal detachments. If uncontrolled diabetes is present,
attention should be directed first to glycemic control.
As stated above, it is considered important to minimize
the morbidity associated with the first surgery because it
could potentially take trust away from the patient. If
both eyes are equally complex, a strong preference for
the worse visual acuity eye should be considered. If the
worse eye is likely to have a poor outcome after surgery,
the eye with better visual acuity should be considered
initially. Most of the panelists would operate on the first
eye within 2 weeks of initial evaluation. A 1 month
delay of surgery was also considered appropriate if
preoperative treatment with either PRP and/or intravitreal therapy was started. Operation of the second
eye 2-4 weeks after the first eye is recommended in
progressive tractional detachment. Consensus on the
choice of tamponade was not achieved. Some panelists
would place silicone oil on the worse eye to minimize
redetachment. Discussing with the patient the possibility
of silicone oil tamponade in the eye with better visual
acuity may be considered due to faster visual recovery
and ambulation.
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Proliferative Vitreoretinopathy:
Principles and Controversies
DEAN ELIOTT, MD
SUMMARY

This presentation will discuss the
classification of PVR, the surgical
prevention of PVR in high risk eyes
with primary retinal detachment,
and the surgical management of eyes
with recurrent retinal detachment and established PVR.
The discussion will focus on specific surgical techniques
and the prevention of postoperative complications.
Controversial topics include retinectomy (indications,
technique involving adequate size and location with
complete removal of anterior retina and control of
hemostasis), lensectomy (indications, underutilized in
PVR surgery, lensectomy increases success rate of PVR
surgery and reduces risk of postoperative hypotony,
removal of entire capsule increases success rate of PVR
surgery and reduces risk of multiple anterior and
posterior segment complications including closure of
peripheral iridectomy, oil migration, hypotony, and
macular edema), scleral buckle (indications, underutilized in PVR surgery, use of buckle increases success
rate of PVR surgery), perfluorocarbon liquid (avoiding
retained subretinal perfluorocarbon liquid by minimizing
turbulence and performing a saline rinse after fluid-air
exchange, perfluorocarbon liquid causes an absolute
scotoma and can migrate toward the fovea, managing
subretinal perfluorocarbon with observation or removal),
and silicone oil (avoiding complications by creating an
inferior peripheral iridectomy, avoiding an overfill, using
retention sutures in cases with partial or complete iris
loss, using caution in cases with silicone IOL, and
suturing sclerotomies).
NOTES

Proliferative vitreoretinopathy (PVR) can develop after a
rhegmatogenous retinal detachment. It occurs in about
10% of patients undergoing primary retinal detachment
repair. The diagnosis of PVR depended on the classification of the American Retina Society Terminology
Committee. Grade A is characterized by the appearance
of vitreous haze and RPE cells in the vitreous. Grade B
is characterized by wrinkling of the edges of the retinal
tear or the inner retinal surface. Grade C is characterized
by the presence of full thickness retinal membranes.
Risk factors for PVR development include traumatic
rhegmatogenous retinal detachment, uveitis, high
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myopia, large breaks, choroidal detachment, subretinal
hemorrhage, and vitreous hemorrhage. Patients with
high-risk characteristics benefit from aggressive surgical
management at the time of primary repair.
Retinectomy may be performed during vitrectomy in
cases with PVR. Excision of the anterior flap of the
retinal tear may be considered at the time of primary
repair if PVR is associated with the flap. Excision of
incarcerated retinal tissue and/or contracted retina with
PVR should be considered, especially after recurrent
detachment. The inferior retinectomy is the most
common. Retinectomy edges at 3 and 9 o’clock do better
than at 6 o’clock due to better tamponade. Blood at the
edge of the retinectomy site may increase the likelihood
of PVR formation. Complete excision of the retina
anterior to the retinectomy reduces PVR development.
Retinotomy may also be considered in cases where
subretinal access is needed. Lower fluid-air exchange
pressures may decrease the risk of distant air emboli,
especially in patients with decreased arterial blood
pressure. Silicone oil tamponade should be considered
in cases that undergo retinectomy. A scleral buckle
may decrease the risk of redetachment due to better
peripheral support at the edge of the retinectomy site.
When in doubt, perform a larger retinectomy.
Lensectomy at the time of retinal detachment repair
in cases with PVR is indicated in cases where anterior
PVR is present, anterior vitrectomy is needed, or anterior
traction is present. It also allows for a more complete
vitrectomy in advanced disease. In cases with anterior
PVR, lensectomy reduces anterior traditional changes
and scaffolding. In cases with complex pathology,
lensectomy should be performed to maximize the
likelihood of retinal attachment. Tractional changes in
the peripheral retina and ciliary body have also been
associated with hypotony. Anterior PVR can also lead
to anterior chamber membranes, closed peripheral
iridectomies, ectropion uveae, and iris bombe. Secondary
IOL extraction should be considered if there is poor
visualization of the posterior segment. When in doubt,
perform a lensectomy.
An encircling scleral band is recommended to support
the vitreous base in cases with PVR. This is most
important at retinectomy/retinotomy edges. Scleral
buckles should be avoided in cases with 360 degree
retinectomy or extensive prior 360 degree laser. When
in doubt, buckle it.
Perfluorocarbon (PFO) should be considered in
severe cases of PVR. Attention should be directed at
minimizing the risk of subretinal PFO. Turbulence during
PFO placement, large breaks, and large retinectomies
increase the likelihood of subretinal PFO. Lowering the
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Silicone oil should be considered in cases with PVR.
However, overfill should be avoided because it would
likely require reoperation. Silicone oil in the anterior
chamber should be avoided to decrease risk of corneal
decompensation and band keratopathy. The sclerotomies
should be sutured to avoid subconjunctival silicone. In
cases of partial or total iris loss, retention sutures may be
considered to reduce anterior migration of silicone oil.
In cases of retinal redetachment, reoperation should be
performed within 1 week of evaluation. Silicone oil may
be removed 6 months after placement or if secondary
glaucoma is present. No consensus on type of silicone
oil was reached.
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infusion pressure and utilizing large gauge instruments
during vitrectomy lowers turbulence and likelihood of
subretinal PFO. A saline rinse may be performed after
PFO extraction and fluid-air exchange to completely
remove all PFO particles. PFO should be removed with
a soft-tipped cannula to maximize the extraction.
Aspiration of PFO with the vitrector may not result in
total extraction. Subretinal PFO should be removed if
migration towards the macula is documented. Stable
peripheral subretinal PFO should be observed closely.
Subretinal PFO may be removed by creation of a
retinotomy over the subretinal bubble with the softtipped cannula. In cases of foveal involvement, a
distant retinotomy should be performed.
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BARUCH D.
KUPPERMANN, MD, PhD
SUMMARY

The pathophysiology of macular
edema (ME) shows that a variety of
inflammatory cytokines in addition
to vascular endothelial growth factor
(VEGF) play an important role in the cascade of events
leading to ME. Steroids are known to exert a multitude
of actions on this cytokine cascade by inhibiting prostaglandins, leukotrienes, ICAM-1, IL-6, MCP-1, VEGF,
as well as other inflammatory cytokines. Consequently,
steroids are well situated to control the processes that
lead to ME. However, not all steroids are the same.
Steroids can vary in their chemical structure, their effect
on anti-inflammatory potency, their ability to induce the
translocation of the glucocorticoid receptor complex to
the cell nucleus, and in their direct cytotoxic effects.
Similarly steroid based drug delivery systems, designed
and approved for the treatment of ME, vary as well, not
just because of their differing steroids (ie dexamethasone
in the Ozurdex implant and fluocinolone acetonide in
the Iluvien implant), but also in their pharmacokinetics,
drug dose, and durability of clinical effect. The longer
acting reservoir implants such as Iluvien have good long
term control of disease but with greater potential for
drug related side effects such as cataract and elevated
intraocular pressure. The shorter acting biodegradable
inserts such as Ozurdex potentially expose the eye to less
drug side effects (though not to the degree that had been
anticipated) but may control disease less well.
Overall, both drug delivery systems are likely to be
utilized extensively in the subset of DME patients that
show a limited response to anti-VEGF therapy.
NOTES

As we discussed in an earlier session, macular edema
can arise from both VEGF and inflammatory driven
pathways. Corticosteroids can work on both of these
two cascades.
DRCRnet Protocol I Results
At the primary outcome time point of 1 year,
ranibizumab did the best of all therapies for the mean
change in visual acuity. However, when looking at the
early results, triamcinolone did pretty well early on but
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Differentiating Steroids
and Steroid Drug Delivery
Systems for the Treatment
of Macular Edema

then visual acuity worsened because of cataract. When
looking at pseudophakic patients alone in the study, the
triamcinolone group did just as well as the ranibizumab
group.
Side note from Presenter: It is also important to realize
that a special formulation of triamcinolone was used
for this study. The DRCRnet Protocol I used 4 mg triamcinolone in 50 µL, instead of the 4 mg in 100 µL that we
typically use in clinical practice.
The most significant vision threatening side effect
observed in the DRCRnet Protocol I study was increased
intraocular pressure in the triamcinolone group. A
greater proportion (55%) of the triamcinolone group
required cataract surgery by the two year follow-up,
compared to 12-13% in all other groups.
Different Steroid Formulation Properties
The pharmacokinetics of four different steroid formulations were examined in a rabbit model. Trivaris was
used in the DRCRnet trials and has been shown by
Allergan to have the same pharmacokinetics as Kenalog.
Triescence and a Leiter’s preservative free triamcinolone
(PFTA) were also used for this study. As suspected,
Kenalog had the best duration of action followed shortly
after by Triescence. The two smallest formulations,
Trivaris and PFTA had the shortest duration.
For all formulations, there was significantly suppressed
VEGF-induced retinopathy up until 19 weeks. At week
21, only Kenalog and Triescence produced a significantly
lower severity of retinopathy compared to controls.
Retisert
The Retisert Implant is surgically implanted through a
3.5 mm pars plana incision. It has been shown to deliver
low level potent steroid for up to 36 months. It is most
often used for uveitis. There is a phase 3 trial ongoing
currently for diabetic macular edema, which is showing
promising results. However, there is a significant side
effect profile for intraocular pressure, which is an
important distinction from other implant options.
Approximately 40% of patients with the Retisert implant
require a filtering glaucoma procedure.
Iluvien
Iluvien is a non bioerodable implant designed to deliver
sustained levels of fluocinolone acetonide (FAc). The
device was just launched this week (Feb. 23, 2015).
The implant sits in the vitreous base. It can be injected
through a 25 gauge needle and then releases steroid over
a three year period. Two different types of implants were
studied in the clinical trials. The 0.2 µg/day formulation
has one open end, while the 0.5 µg/day formulation has
both ends open. Only the 0.2 µg/day implant maintained
drug delivery out to 3 years.
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It is challenging to calculate the duration of diabetic
macular edema given variations in patient presentations.
The primary algorithm identified a mean duration of 3
years for diabetic macular edma. Using an FDA preferred
algorithm, it was determined that the median duration is
1.73 years. Regardless of the algorithm used, the FAME
results still showed an improvement with the FAc
implant over laser control for chronic diabetic macular
edema, but not non-chronic diabetic macular edema.
When looking at mean central retinal thickness over
time, both FAc implants were delivering anatomic
improvement.
FAME Adverse Effects
All treated groups had a higher chance of getting
cataract compared to control. However, only 5-8%
needed incisional surgery, a dramatic improvement over
Retisert. Furthermore, 52% did not even require IOP
lowering medications.
Ozurdex Implant
The Ozurdex implant delivers dexamethasone (350 or
700 µg) via a biodegradable copolymer. There are three
primary phases of release: surface release, diffusion, and
bulk erosion. When examining steroid concentrations
in the retina and vitreous, it provides high levels for the
first two months. By about month 4 to 5, it is likely
subtherapeutic and it no longer works in uveitis at
6 months.
The MEAD study showed that Ozurdex provides statistically significant improvements in visual acuity compared
to sham. The greatest improvement in vision occurred
in those with prior steroid or anti-VEGF therapy.
In looking at adverse effects, there was a lower risk of
cataract surgery, 61.5%, when compared to the Phase III
results for the FAc implant, ~80%. The mean intraocular
pressure increased following each injection of Ozurdex,
peaking approximately 1.5 months after each injection.
The incidence of elevated IOP in the study eye did not
increase over time with repeated injections.
There was no significant difference in retinal drug
concentrations with the Ozurdex implant when
comparing vitrectomized and non-vitrectomized eyes.

93

ASPEN RETINAL DETACHMENT SOCIETY MEETING NOTES 2015

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

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

FAME Outcomes
The FAME study showed that both the 0.2 µg/day and
0.5 µg/day implants were superior to the laser control in
achieving a visual acuity improvement > 15 letters over
baseline. This benefit over laser was most prominent for
those with chronic macular edema. Those patients with
non-chronic DME did well in all treatment groups,
including the laser control.

AUDIENCE POLL

Q: Triamcinolone formulations share the following
characteristics:

Choices: All have same crystal size, durability of effect,
or same concentration
A: None of the above

Presenter comment: Remember that Trivaris used 4 mg
triamcinolone in 50 µL, instead of the 4 mg in 100 µL
used in all other preparations.
Q: DRCRnet Protocol I showed that the efficacy of
ranibizumab with or without immediate laser was
superior to Triamcinolone plus laser:
A: For the entire study population
DISCUSSION

Q: We know that Ozurdex is contraindicated if there is
no posterior capsule. Is the same also true for Iluvien?
A: No. The Ozurdex polymer can cause corneal decompensation from anterior chamber migration. There was
previous work on a smaller version of Ozurdex for combination with cataract. Interestingly, in that study they
never saw corneal decompensation. The Iluvien label
requires that the patient has used steroids before initiating therapy.
Q: How do you interpret the Iluvien data? What type
of steroid trial would you advise? Intravitreal or
subtenon’s?
A: My treatment plan is to start with anti-VEGF injections. I would then switch to Ozurdex. The next decision
is to figure out how many Ozurdex injections to do
before switching to Iluvien.
Q: Do you have any experience with removing the
Iluvien implant? Some of these will get bad surgery,
maybe even need an ACIOL?
A: Ozurdex can be eaten with the vitrectomy hand piece

or be removed through the AC. The Retisert would have
to be removed through a small scleral incision. I would
imagine the Iluvien would probably have to be removed
in the same way.
Comment: It is true that many injectables are hard to
remove or hard to find. I do think we will be able to find
the Iluvien implant.
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LIHTEH WU, MD
SUMMARY

Recently, intravitreal bevacizumab
has become popular as a preoperative co-adjuvant in cases of severe
PDR. Preoperative suppression of
intraocular VEGF should reduce the
risk of intraoperative bleeding facilitating the dissection
and removal of fibrovascular membranes, particularly when
preoperative PRP cannot be placed. Tractional retinal
detachment in PDR may occur or progress after intravitreal bevacizumab used as an adjuvant to vitrectomy.
Patients at risk of this complication had poorly controlled
DM associated with elevated HbA1c, insulin administration, PDR refractory to panretinal photocoagulation,
and a longer time interval between intravitreal
bevacizumab and vitrectomy. It is important that
surgery is performed once the anti-angiogenic effect of
bevacizumab has fully developed, but before there is
further fibrous proliferation. In eyes with severe PDR,
PPV should be performed no more than 5 days after
injection to prevent tractional retinal detachment.
NOTES

There are several well known indications for vitrectomy
in diabetic retinopathy, including tractional retinal
detachment, non-clearing vitreous hemorrhage,
combined tractional and rhegmatogenous retinal
detachment, and diabetic macular edema. This talk will
review the role of intravitreal bevacizumab as a surgical
adjunct in diabetic vitrectomy.
Post-operative Bleeding
Pre vs. post
Intraoperative Bleeding
There are a few systematic reviews looking at the
incidence of intraoperative bleeding along with other
surgical parameters both with and without pre-operative
bevacizumab. In addition to intraoperative bleeding, the
studies also examined the frequency of endodiathermy
use, iatrogenic retinal breaks, and total surgical time.
Their results favored better outcomes with the addition
of bevacizumab for all of these parameters, including less
intraoperative bleeding.
Post-operative Outcomes
There are also a few systematic reviews examining best
corrected visual acuity, recurrent vitreous hemorrhage,
and reabsorption time of the blood. Like the results seen
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Bevacizumab as an Adjuvant
in Diabetic Vitrectomies

with the intra-operative outcomes, these studies favored
better post-op outcomes with pre-operative bevacizumab.
There was a slightly greater frequency of elevated
intraocular pressure in those that received a preoperative bevacizumab injection. However, the rates of
post-operative retinal detachment were the same.
Complications
It is important to remember the known complications of
intravitreal bevacizumab injections, including endophthalmitis, glaucoma, and retinal detachment. There can
also be development or worsening of a tractional retinal
detachment, also known as the “Crunch Syndrome”. A
recent study examined this potential TRD progression
while comparing patients injected with either 1.25 mg or
2.5 mg of bevacizumab. There was a lower risk with the
lower dose of 1.25 mg, at 3% (19/626), compared to
8.3% (6/72), in those receiving the 2.5 mg dose.
The authors also found a greater risk for development or
progression of a tractional retinal detachment in those
with diabetes for long than 15 years, or those were
greater 13 days out from their injection.
AUDIENCE POLL

Q: The optimal timing for Avastin as adjunct is?
A: 2-5 days prior to vitrectomy
Q: Intravitreal Avastin?
A: It reduces intra- and post-operative complications in
diabetic vitrectomy, but warrants caution since tractional
retinal detachments may occur in selected eyes.
DISCUSSION

Comment: Two talks today suggested that anti-VEGF
plays an important role in vitrectomy. Interestingly, the
audience poll revealed that about 50% of people are
using Avastin as a surgical adjunct.
Comment: The complications of NVG are virtually gone
with Avastin use.
Q: Sometimes the surgical approach can be made more
difficult with pre-operative Avastin. The membranes can
be more adherent. I’m much more reluctant to use preoperative Avastin in cases with dense vitreous
hemorrhage. Would you agree?
A: Yes, I wouldn’t advise Avastin in cases with dense
vitreous hemorrhage.

Comment: Yes I’m hoping that everyone is using preoperative ultrasound in people with dense vitreous
hemorrhage. Remember that posterior shallow
membranes can be missed by ultrasound.
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K. BAILEY FREUND, MD
SUMMARY

Enhanced depth imaging and swept
source OCT have enabled a better
appreciation of the role of pathologic choroidal changes in CSC and
have helped define an expanded
spectrum of pachychoroid-related macular disorders.
Recognition of these entities is important as they may
mimic other diagnoses that have different natural courses
and treatments. For example, the clinical appearance of
pachychoroid pigment epitheliopathy may resemble
AMD and pattern dystrophies. Similarly, without
choroidal imaging, pachychoroid neovasculopathy
(PNV) may easily be mistaken for neovascular AMD.
The occurrence of polypoidal choroidal vasculopathy
(PCV) in eyes with PNV adds further evidence that
PCV is a natural evolution of type 1 neovascular
proliferation rather than a disease in and of itself.
NOTES

There is a wide clinical spectrum of central serous
chorioretinopathy (CSC). The phenotypical variations
include lesions that are vitelliform, fibrous, diffuse,
chronic, or sometimes even have choroidal neovascularization. All of these patients do appear to have a thick
choroid. Using wide-field autofluorescence and ICG in
patients with CSC, the authors identified dilated vortex
veins in this patient population.
Advances in OCT Technology
Swept Source OCT provides several technical advantages to current technology, which allows for faster and
higher resolution scans with more information about
deeper tissues. Segmentation capabilities allow for of the
creation of choroidal thickness maps. These maps may
indicate important correlations between pathologic
processes and focal choroidal thickening. Because the
acquired images are taken from a larger area than
conventional OCTs, the scans need to be altered in
order to produce a flattened scan.
En face OCT is a modality offered by swept source and
other novel imaging devices. By scanning down through
the layers of the fundus, we are provided with new
insight into retinal and choroidal structure and function.
The choroid is thinnest adjacent to the optic nerve.
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Multimodal Imaging
Findings in Central Serious
Chorioretinopathy
(The Pachychoroid Spectrum)

Chronic CSC
While looking at patients with chronic CSC, several
key features were identified: focally enlarged choroidal
vessels, diffuse choroidal dilation, and choroidal vascular
abnormalities detected below areas of RPE abnormalities.
In areas of prior subretinal fluid, there is increased
autofluorescence due to the loss of photopigment, which
allows greater transmission of the reflectance from the
RPE. The pathology of CSC correlates well with the
thickest area of the choroid. Small RPE elevations are
also seen in the area of the CSC lesions.
Pachychoroid Spectrum
Using multimodal imaging characteristics we can
more easily group the expanded CSC spectrum into the
large category of “Pachychoroid Spectrum”, while also
further subdividing the diseases based on their imaging
attributes.
Pachychoroid Pigment Epitheliopathy
Pachychoroid pigment epitheliopathy is characterized
by pigmentary changes with choroidal thickening and
hyperpermeability with no serous detachment. ICG
confirms the choroidal hyperpermeability. It is a forme
fruste of CSC. Fellow eye RPE changes are often seen
but they never develop CSC.
Pachychoroid pigment epitheliopathy (PPE) is probably
often misdiagnosed. The RPE changes that are often seen
could be labeled as early AMD, PIC, pigment epithelitis,
or unilateral pattern dystrophy. Without the ability to
image deeper structures, we were previously unable to
detect the thickened choroid.
Enhanced depth imaging (EDI) OCT identifies large
dilated vessels correlating with an area of RPE change in
a patient with PPE. Several examples were shown.
Some eyes with PPE can have an irregular flat PED.
Sato et. al labeled this characteristic appearance, as
the “double layer” sign, believing that roughly 18% of
these have choroidal neovascularization. Dr. Freund
believes that all of these actually represent type 1
neovascularization.
OCT Angiography and Pachychoroid Neovasculopathy
A new imaging modality called OCT angiography allows
for excellent visualization of the choriocapillaris. In
examining pachychoroid neovasculopathy with OCTangiography, one can see that pathology arises from
type 1 neovascularization. There is a tangled network
of vascular tissue with dilated vessels and polyps.
Polypoidal Choroidal Vasculopathy
Some eyes wth pachychoroid neovasculopathy go on to
develop polypoidal choroidal vasculopathy (PCV). The
characteristic polyps of this disease can be nicely illus-
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AUDIENCE POLL

Q: Which of the following is not associated with
pachychoroid?
A: Reticular pseudodrusen (Actually tends to be in
patients with very thin choroids.)
DISCUSSION

Q: What do you think will be the impact of next wave
of imaging? How important will it be to our clinical
practice?
A: OCT angiography will be extremely important.
It allows for exquisite detail without fluorescein use.
Q: Are you aware of what we are looking at for imaging

upgrades? What should we be making sure we acquire?
A: You need very fast scanning speeds. 70,000 scans
per min.

Optovue currently has that ability. Spectralis is not going
to cut it, but the HRA-2 will have it. Only the Optovue
system has the scanning speed to allow for angiography
in the current products. Some think swept source will
be better for OCT-angio, but that also hasn’t hit the
market yet.
Comment: Carmen Puliafito is saying that FA is dead.
Q: Very remarkable work. You’ve explained 10-15% of
the tough patients we see in practice. Have you correlated ultra-wide field ICG with en face imaging? Do you
think there’s any possibility for a surgical treatment?
A: I don’t have access to routine ultrawide field ICG.
Only some patients have focal dilated choroidal vessels.
Other cases present with more diffuse dilation of the
choroid, which blends in with uveal effusion syndrome.
To your question about surgical intervention, Lee Jampol
has tried it, but it didn’t seem to work.
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trated by ICG. The transformation from a focal RPE
elevation to a branching venous network was shown over
16 months of follow-up. The polyps are actually often
remote to the where the CNV actually originated. Both
the branching venous network and polyps are found
above Bruch’s membrane.

Q: Many of us are treating these patients as AMD type
processes, how would you treat them?
A: I don’t have all the answers. Keep in mind that eyes
can tolerate years of subretinal fluid. Many have had
persistent fluid for many years even with anti-VEGF.
Some of us have thought about photodynamic therapy
(PDT). Some have pointed out that subretinal fluid is
protective against geographic atrophy so it’s a balancing
act. In my own practice, I will do PDT if the vision is
getting worse. Otherwise, I will treat chronically with
anti-VEGF therapies.
Q: Have you noticed a difference in the patient
population? Are these patients different in personality
from the classic CSC patient?
A: That’s a hard question to answer. For pachychoroid
pigment epitheliopathy, we have no population
characteristics. For CSC, we do know that they are
usually male. In Japan, lots of the PCV probably
has CSC.
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DEAN ELIOTT, MD
SUMMARY

This presentation will discuss the
terminology and classification of
ocular trauma as well as specific
conditions that require immediate
intervention (intraocular foreign
body, traumatic endophthalmitis), urgent intervention
(open globe injury) and prompt intervention with
vitrectomy (media opacity, retinal detachment, progressive vitreoretinal traction, retinal incarceration). The
discussion will include the incidence, timing, and risk
factors for retinal detachment after open globe injury
as well as the incidence, timing, and risk factors for
recurrent retinal detachment after open globe injury due
to proliferative vitreoretinopathy. Retinal detachment
after open globe injury can be predicted with a
scoring system.
Controversial topics include the timing of vitrectomy
in cases with intraocular foreign body, the timing of
vitrectomy in cases that require prompt intervention
(media opacity, retinal detachment, progressive vitreoretinal traction, retinal incarceration), and unique
challenges associated with particularly difficult cases such
as perforating injuries (management of exit site), retinal
incarceration (retinectomy), traumatic aniridia (silicone
oil retention sutures), and severe choroidal hemorrhage
(management options).
NOTES

Presentation
The standard classification of ocular trauma divides open
globe injuries (OGI) into laceration and rupture, those
caused by blunt trauma. The laceration open globes are
further subdivided into penetrating, intraocular foreign
body (IOFB), and perforating. The open globe injuries
are further subdivided into zones 1, 2, and 3 based on
location of injury. It is also important to grade the
presenting visual acuity and the presence or absence of
a relative afferent pupillary defect.
The indications for immediate or emergency trauma
intervention are for intraocular foreign body and endophthalmitis. Otherwise, open globe injuries are typically
repaired within 24 hours. A secondary procedure if indicated is usually done in a non-urgent but timely manner.
Indications for Vitrectomy
There are four key indications for vitrectomy after
ocular trauma: media opacity, progressive vitreoretinal
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Controversies in
Ocular Trauma

traction, retinal incarceration, and retinal detachment.
Vitrectomy is typically performed 7 to 14 days after
the injury.
Media opacity most commonly occurs due to vitreous
hemorrhage, although cataract is another frequent
contributor to an obscured view of the view. All of these
cases with media opacity should have a formal ultrasound
in order to rule out retinal traction or detachment. Even
if the ultrasound reveals no retinal pathology, it is
important to still operate in 1-2 weeks. Vitreous hemorrhage after trauma should not be managed in the same
way as a diabetic vitreous hemorrhage where surgery can
wait up to 3 months.
Progressive vitreoretinal traction can occur from any
type of laceration open globe injury. An example was
shown of a perforating injury where an exit site was
visible at the pars plana. Over the course of seven days,
progression of the vitreoretinal traction was observed,
until a retinal detachment eventually developed.
Retinal incarceration can occur from a perforating injury
when retinal tissue can get stuck in the exit site. On
examination, the vitreous fibrils can be seen organizing,
forming a pucker sign of the retina. During vitrectomy,
the retina should be cut around this area of incarceration
in order to relieve the traction. Another case was shown
of a patient with no light perception (NLP) vision due to
a large hemorrhagic choroidal after primary open globe
repair. While many would not operate on a patient with
NLP vision, the one situation in which these cases can
do well is with a massive choroidal hemorrhage. In this
case, the patient recovered 20/60 visual acuity.
Retinal Detachment after OGI
A ten year retrospective review of 893 consecutive open
globes was reviewed at a single tertiary referral center.
In this series, there were 255 (29%) cases of retinal
detachment, 72% occurring within the first month.
Multivariate regression analysis revealed several factors
associated with the development of retinal detachment:
vitreous hemorrhage, higher zone of injury, and worse
presenting visual acuity.
Risk factors for the development of redetachment to
proliferative vitreoretinopathy (PVR) were also identified.
These included being a current smoker and the presence
of PVR at time of initial repair. A vitrectomy with scleral
buckle was protective against recurrent RD from PVR
when compared with vitrectomy alone.
Assorted Miscelaneous Trauma Surgical Tools
The basics of the anatomy for the type 1 and type 2 K
pro’s were reviewed. If you need to do a vitrectomy on
a K Pro patient, then measure 9 mm from the center of
the K pro for placement of your trocars.
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Intraocular Foreign Body
A CT scan is the best way to detect an intraocular
foreign body. A foreign body passing through the orbit
but not opening the globe, can result in sclopetaria.
Sclopetaria patients are at risk for developing
retinal detachment.
AUDIENCE POLL

Q: If a patient has an OGI and then noticed to have
a mac-on RD on POD 1, when do you do surgery?
Within a day or two . . . . . . . . . 36.7%
Between day 3 and 7. . . . . . . . . 22.4%
Between day 7 and 14. . . . . . . . 36.7%
After day 14 . . . . . . . . . . . . . . . . 4.1%
Q: If a pt has an OGI and then noticed to have a
mac-off RD on POD 1, when do you do surgery?
Within a day or two . . . . . . . . . . 8.5%
Between day 3 and 7. . . . . . . . . 21.3%
Between day 7 and 14. . . . . . . . 59.6%
After day 14 . . . . . . . . . . . . . . . 10.6%
DISCUSSION

Q: If you have a patient with a perforating injury,
anterior closed with equatorial exit site, do these need
to be lasered or closed surgically?
A: It’s ok to leave these posterior wounds open. Most
will close very well by 7 days. It is very rare to see
anything loose at day 14.
Q: You showed a nice example of a pars plana taser

injury. Did your case have an electrical injury to the
retina?
A: Hard to know in our case. All the retina was fried. It

was totally disorganized on pathology section, showing
only coagulative necrosis.
Q: Occasionally, we have to do primary repair of an
open globe. Would you place a prophylactic buckle if
there is a lot of posterior pathology?
A: If I were doing it, I would put a buckle in place.
However, generally the trauma team just closes these
wounds.

Comment: Didn’t Dwayne Fuller find the same thing?
It was published in the early 80s. He found a statistically
significant improvement with putting a buckle on.
Q: Do you put any prophylactic cryo?
A: No cryo. Just a band.
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It is important to place an inferior peripheral iridectomy
if using silicone oil tamponade. Aphakic eyes with
iris loss are at great risk of developing silicone oil
keratopathy, with associated corneal edema and band
keratopathy. This can be a relative contraindication to
silicone oil tamponade. In this situation if silicone oil is
really needed, sutures can be used to hold the oil back.
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Health Care Reform 2015
GEORGE A. WILLIAMS, MD
SUMMARY

The Patient Protection and
Affordable Care Act (ACA) of
2010 created a fundamental restructuring of health care delivery
involving hospitals, insurers, physicians and, most importantly, patients. The ACA requires
that all health insurance plans provide coverage for a
defined set of essential health benefits, proscribes healthbased underwriting, eliminates policy rescissions and
lifetime benefit caps and limits insurance company underwriting profits. A primary goal of the ACA is to decrease
the number of uninsured through the creation of health
insurance exchanges and expansion of Medicaid.
Starting in 2014, people purchased individual or family
plans through the exchanges and may be eligible for
premium and cost-sharing subsidies on an income-based
sliding scale. In many, but not all states, people with
incomes up to 138% of the federal poverty level are now
eligible for Medicaid. By the end of 2014, 8 million
people signed up for health insurance through the
exchanges and 3 million people were added to Medicaid.
Starting in 2015, approximately 9 million people have
been added to either the exchanges or Medicaid with
approximately 6 million people renewed automatically
from 2014. The uninsured rate has dropped to 11.3%.
Recently, the Congressional Budget Office predicted that
13 million people will be enrolled by the end of 2015.
So far, so good, what could possibly go wrong?
NOTES

For starters, there is some hope. Let’s talk about how
we can contribute to success.
Show Me the Money
Last year, the US spent over 3 trillion dollars on health
care, representing 17.6% of the national GDP. This
represents the highest percentage of GDP of any country
worldwide. The US spends on average $8,745 per person,
or about twice as much as other wealthy countries. Over
the past three decades, we have seen growth of private
sector spending within the health care system.
Costly Procedures
Higher procedure cost is the main reason why US health
care spending is greater than other wealthy nations. The
average price of an angioplasty procedure in the US is
$27,907 compared to $10,897 in Switzerland and $5,295
in the Netherlands. Similarly, the average price of coronary bypass surgery is $75,345 in the US, compared to
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$36, 509 in Switzerland and $15,742 in the Netherlands.
Higher costs for a standard C-section and MRI were also
shown, confirming the higher rates seen in the US.
Growth Rates
People expect the national health expenditures to
increase, but the gross domestic product has remained
flat. This raises concerns about cost sustainability.
However, there was a seminal change in health care
growth since 2009, probably not related to the recession.
If our most recent health care growth rate is maintained,
we are going to save trillions of dollars.
Who Pays in 2013?
The taxpayers picked up 51% of health care spending in
2013 ($1.453 trillion). These payers include Medicare,
Medicaid, the VA and other federal, state and local
plans. 33% of health care spending is done by the private
sector, with 11% coming out of pocket. Since 1999, the
cost of health care has increased 182%. The average
family premium in 2013 was $16, 351.
In reviewing the distribution of health plan enrollment
for covered workers from 1988 to 2013, a dynamic shift
in payer structure was observed. What used to be conventional insurance under which the insurance company
paid for all costs has gone from close to 75% of all plans
to less than one percent. Conversely, high deductible plans
now account for more than 20% of coverage options.
Medicare Structure
Medicare structure and financing is driving the future of
medicine in the US. Knowing the four Parts of Medicare
(A through D) is critical to our understanding of the US
health care system. Supplemental insurance programs
(Part B) are how we get paid. In 2013, the total cost of
Medicare was $583 billion with only total incomes of
$576 billion. Interestingly, Medicare Part C now represents 30% to 35% of Medicare spending.
Medicare Enrollment and Utilization
Examining Medicare enrollment from 1966 to 2013
shows a dramatic increase in patient enrollment
numbers, in both the elderly and non-elderly disabled
populations. The average percentage of Medicare
beneficiaries by state is about 18%. The majority of
Medicare Beneficiaries are accessing physician offices
(77%) with the next most common utilization being
the Emergency Room (28%).
Medicare Revenue
40% of the total Medicare revenue comes from general tax
collection. However, Part A (or how hospitals get paid)
has 85% of its support form payroll taxes. Unfortunately
for us, 72% of Part B (how office practices get paid)
revenues come from general tax revenues, where we
compete with defense and education spending. Similarly,
Part D also has 73% of its support from general tax revenue.
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Medicare Spending
10% of patients account for 40% of the costs, while 1%
account for 25% of the costs. In looking at all health
care beneficiaries, 5% of the population accounted for
roughly 50% of total health care spending. Insurance
providers use to make sure that these patients ended up
in Medicare, but the pre-existing condition clause that
came in with Obamacare now prevents this.
25% of spending is on the 5% of Medicare patients who
die each year. 12% of spending is on those in their last
two months of life.
As generational shifts continue, we can expect to see a
continued decline in the number of workers per
Medicare beneficiary. Similar declines will be seen in the
ratio of working adults to disabled/dependent adults.
We do also see large variations in Medicare spending
based on region. Skilled nursing facilities and home
health care spending appears to be driving most of the
variation across the country.
Affordable Care Act
The primary goal was to increase health care coverage
for Americans. Yet the future impact of this policy on
expenditures, insured status, individual, and employer
decisions is very uncertain. There were several concessions that had to be made in order to get the deal
through.
For example, there are several new taxes proposed.
Also, the pharmaceutical industry was forced to give
back $80 billion dollars over 10 years in exchange for a
commitment that there would be no price control on
drugs. A 2.3% medical device tax was also added to
boost revenues and a Cadillac tax of 40% on high end
plans was put in place. All of these costs are likely to be
passed onto consumers with higher premiums.
Coverage changes
Medicaid saw a $20 million dollar expansion that was
100% fed financed. Health insurance exchanges, both
state and federal, were established with some very well
publicized issues. The ACA also made a list of essential
health care benefits that also applied to private insurances.
Some of the notable requirements are that cancellation
and risk based underwriting is no longer allowed.
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Historically, Medicare has had a positive cash flow since
its inception, thus earning interest on saved revenue.
However in 2012, Medicare started spending more
money than was being brought in. This poses a significant problem for spending as we move forward. It is
difficult to predict when the Medicare Part A Trust Fund
Balance will reach zero, but it could be very soon. Taxes
have been raised in the past every time the Trust Fund
has approached insolvency.

Buyer Beware
Some of the biggest issues with the ACA rollout
centered around a lack of knowledge by the consumers
as to what they were buying. Examples were shown illustrating the impact of higher premium and high out of
pocket expenses. Most people with low incomes chose
the lower premium plans, but were then simply unable to
pay deductibles and co-pays.
High Deductible Debacle
Unfortunately because of the high deductibles, many
adults still don’t have health insurance. The Koch family
foundation found that 48% of the roughly 30 million that
remain uninsured were eligible for coverage under the law.
The Law of Unintended Consequences
Plans that did not meet the list of Essential Health
Care Benefits were cancelled for the individual market
in 2014. These created a large coverage problem since
many of these now uninsured Americans only had high
deductible, higher premiums, and restricted network
options. Many people lost access to their doctor creating
lots of disappointment.
From a provider perspective, there are also negative
impacts to our practice. The end game of this policy is to
get rid of fee for service.
Value-Based Payment
A value-based payment system is designed to give
health care providers incentives to improve quality and
efficiency of care. This goes against many of the inherent
incentives present in the Medicare fee-for-service
payment systems. Incentives and penalties in the current
law will likely lead to continued decreased physician
compensation in coming years.
ACA Sequelae
The Affordable Care Act has greatly increased the
importance of hospital systems. They are the economic
engines for the health care system with immense
political power. Physicians ultimately control the
spending patterns, but unfortunately physician fees will
continue to slide down. This will ultimately lead to more
hospital employed physicians. Consequently, we will see
a decrease in private practice physicians.
Hospitals vs. Private Practices
We currently get paid different amounts based on the
clinical location. The 340B Drug Discount Program is
one example of why hospital practices benefit from
current reimbursement setups. Entities can buy drugs at a
discounted rate, but are reimbursed the full drug payment
by payors. Duke reported a 5 year profit of $282 million
dollars from this 340B program in 2012. The specific
margins for the anti-VEGF drugs were reviewed.
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JUSTIS P. EHLERS, MD
SUMMARY

OCT has been a transformational
technology and imaging modality
for the diagnosis, monitoring, and
therapeutic assessment of vitreoretinal diseases in the clinic. The
cross-sectional high-resolution information provided by
OCT is a natural complement to vitreoretinal surgery.
Several hurdles have existed to the adoption of OCT
technology in the OR, particularly related to integrative
technology. Over the last few years, research has been
actively pursued in these areas of deficits.
Tremendous progress in our understanding of the
potential for intraoperative OCT has been made. The
current state of intraoperative OCT technology is rapidly
evolving. Current devices and future platforms will be
discussed and compared. New information related to
system ergonomics and surgeon interaction will be
reviewed. The potential role for intraoperative OCT in
the management of vitreoretinal surgical diseases will
be discussed including the evidence for the impact on
surgeon decision-making from the PIONEER and
DISCOVER studies. Case-based examples of the role for
OCT in multiple retinal conditions, including proliferative diabetic retinopathy, macular hole, epiretinal
membrane, and choroidal biopsy will be provided.
New areas of advances will also be discussed, including
software analysis, OCT-compatible instrumentation,
and automated tracking.
NOTES

Imaging is ubiquitous throughout the clinical management of ophthalmic disease. Intraoperative OCT
(iOCT) has allowed vitreoretinal surgeons the ability
to modify the approach in a wide variety of pathology.
Current technology relies on en face visualization. The
costs, portability, and compatibility with current systems
continue to represent hurdles to utilization.
The Optovue and Bioptigen are handheld spectraldomain OCT units that were developed for pediatric
ophthalmology and intraoperative use. Some centers
have modified the OCT hardware and created intraoperative mounts for easier access during surgery.
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Emerging Paradigms for
Intraoperative OCT and
Vitreoretinal Surgery

PIONEER study
The PIONEER study was developed to evaluate the use
of OCT intraoperatively and perioperatively. The study
included 750 eyes that underwent prospective iOCT
during pars plana vitrectomy by multiple surgeons.
Intraoperative descision-making during vitrectomy for
membrane peeling was altered in 15% of patients. iOCT
infomed surgeons of anatomic configuration in 40% of
patients. During retinal detachment repair the iOCT
is an additional tool that helps identify subretinal fluid
and optimal localization of retinotomy. iOCT may help
dramatically confirm the peeling of epiretinal membranes
and posterior hyaloid. ILM peeling may be modified
depending on the retinal anatomy after epiretinal
membrane peel.
The PIONEER study also evaluated factors associated
with persistent subfoveal fluid and complete macular
hole closure. Persistent subfoveal fluid was identified in
58% of eyes at 2 weeks following surgery. The mean time
to two-line improvement in VA was greater in eyes with
persistent subfoveal fluid. Final visual acuity did not
correlate with the initial presence of fluid. Persistent
subfoveal fluid following macular hole surgery is a
common finding that appears to delay visual recovery
but does not affect final visual outcome. The incidence
of persistent subfoveal fluid appears to be related to
intraoperative alterations after ILM peeling in the outer
retinal architecture.
Future Uses
Diabetic patients with tractional retinal detachments
may benefit the most from iOCT due to better identification of the anatomical landmarks at areas of traction,
especially the retina from dense epiretinal bands. In
pediatric patients it enhances the visualization of the
vitreoretinal interface to confirm a complete posterior
hyaloid separation. Evaluation of an iOCT provides
rapid surgeon feedback that may impact surgeon decisionmaking. This technology may provide new insight into
the pathophysiology of surgical vitreoretinal diseases.
Long-term patient outcomes are still unknown. iOCT may
open the door to new surgical techniques and procedures.
Limitations
Drawbacks to the iOCT include that metal instruments
create a shadow in the image. In the future, silicone
polymer instruments may allow better visualization of
instruments during iOCT assisted surgery. A big hurdle
in this technology will be the development of a cutter
that integrates without shadowing. Further studies will
allow us to understand the clinical applications and
outcomes associated to iOCT.
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DENNIS P. HAN, MD
SUMMARY

Lean (AKA Toyota Production
System) is a manufacturing
approach that considers the expenditure of resources for any goal other
than the creation of value to be
wasteful. In health care delivery, “value” can be defined
as those steps that potentially improve patient health,
such as physician/patient face-to-face time or image
acquisition time. Inefficient processes produce long
patient wait times between steps that often reflect wastes
in the process.
The WISDOM TO change mnemonic describes 8 forms
of process waste:
• Waiting: a worker waits because information, space,
or authority are missing
• Inventory: too much or too little, in the wrong place
• Skills: underutilized human resources
• Defects: doing things over because they weren’t done
right the first time
• Overprocessing: redundant steps; e.g., documenting
findings twice; excess paperwork; EHR inflexibilities
• Motion: excessive worker movement between tasks
• Transportation: equipment (or patient) kept too far
from workspace
• Overproduction: unnecessary effort spent on rapid
throughput at one step when the bottleneck is
somewhere else
After implementation of Lean processes in an academic
retina practice, an 85% reduction in average patient
wait time (from 69.3 to 10.5 minutes per patient) was
observed. A 5 star rating for patient satisfaction was
obtained on a clinic spot survey, with a 97% “top-box”
rating on independent Avatar satisfaction scores.
A 25% increase in RVU production resulted from added
physician availability for new patient evaluations and an
increase in surgical volume. Similar reductions in visit
length and increased physician availability were obtained
after applying Lean to an intravitreal injection clinic.
NOTES

The Lean manufacturing principles were designed to
optimize efficiency within a particular manufacturing
system. It considers the expenditure of resources for any
goal other than the creation of value as wasteful. In a
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Applying Lean
Manufacturing Principles
to Vitreoretinal Practice

vitreoretinal practice, value can be defined as those steps
that potentially improve patient health. Waste has an
all-encompassing definition and includes overproduction
that does not add to patient value.
Lean Principles
Implementation of lean practices should be done in a
stepwise fashion. This approach organizes the idea with
other healthcare providers and leads to improved patient
flow and wait times. Maximizing physician flow is critical
to allow the physician to evaluate a higher flow of
patients without sacrificing quality.
The 5S principles maximize efficiency and include:
• Sorting to get rid of clutter and keep the essentials
at hand
• Straightening and organizing for easy access
• Shining for workplace awareness
• Standardizing for consistency across the board
• Sustaining for continued improvements.
Silo Effect
The silo phenomenon occurs when a bottleneck in
patient or physician flow occurs. The silo effect limits
the practice because backup at any one step will slow
down the entire system. Multifunctional rooms minimize
the silo effect and allow the patient to always be accessible by the office staff. This approach minimizes the
downtime during the patient experience. Enhanced
visual communication and flow charts allows the staff to
localize patients and better cater to each individual.
Human Resources Adaptation
A team leader, who should not be the physician, assures
that the work is even among the staff. The individual
who is designated team leader should be familiar with
the particular patterns in the practice and should
understand the patient/physician workflow algorithm.
Synchrony between physician flow and patient flow
allows maximization of the lean approach. High volume
clinics can also benefit from modification of the system.
In a vitreoretinal practice, dedicated injection clinics
may allow better and more efficient treatment of patients
while minimizing wait times.
Lean requires high-level support including willingness to
make infrastructure and human resources (e.g. payscale)
changes. Flexibility by the physician is important in the
implementation of the lean system. Some institutions
have implemented similar approaches with significantly
increased patient satisfaction. Limitations in the system
include patient no show or patient delays. It is important
to understand that the quality of care, patient satisfaction, and revenue production are all in competition
inside any given medical practice. The lean system may
help develop this complex interaction to enhance
patient care.
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TIMOTHY G. MURRAY, MD, MBA
SUMMARY

Ocular oncology has seen immense
strides over the last 5 years. This
presentation will focus on the
two major primary intra-ocular
malignancies: Retinoblastoma in
children and Uveal Melanoma in adults.
For all intraocular malignancies the most critical point is
establishing the correct diagnosis. Defining a differential
diagnosis, targeting appropriate diagnostic testing, and
confirming the diagnosis are essential to providing appropriate care. In Retinoblastoma, the most common
confusing diagnosis remain Coats’ disease, inflammatory
lesions (Toxocara/Toxoplasmosis), and benign congenital
lesions. The most important diagnostic test remains
indirect ophthalmoscopy for visualization of the lesion.
Indirect ophthalmoscopy is diagnostic in over 95% of
all cases. Quantitative a- and b-scan echography remains
the ancillary test of choice with best sensitivity and specificity in the hands of a skilled diagnostic echographer.
MRI is virtually supplanting CT imaging in the evaluation of CNS/ORBIT by enhancing anatomic detail
while eliminating imaging related radiation exposure.
For Retinoblastoma, treatment has undergone major shifts
from primary enucleation in the 1980’s, to external beam
radiotherapy in the 1990’s, to systemic chemoreduction
therapy in the 2000’s, and now to targeted chemotherapy
(intra-arterial chemotherapy, peri-ocular chemotherapy,
and intra-vitreal chemotherapy). This treatment shift
has significantly reduced the need for enucleation and
has improved overall visual acuity and function for
children with this devastating disease. Increasing clinical
experience remains key in formulating complex treatment
plans for Retinoblastoma management and examination
under anesthesia now routinely includes widefield photographic imaging, intra-operative echography, widefield
angiography and sdOCT enhancing the ability to
evaluate response to treatment, recognize new tumor
development and focus ongoing therapy.
For Uveal Melanoma, as for Retinoblastoma, diagnostic
accuracy remains the primary focus of the vitreo-retinal
specialist. Evolving focus on sdOCT and swept source
OCT have established important findings for virtually
all choroidal and retinal tumors. As treatment continues
to evolve to a focus on globe conservation and visual
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Controversies in
Ocular Oncology 2015

preservation, radiotherapy (either brachytherapy or
charged particle radiotherapy) have been aggressively
employed with outstanding local tumor control rates.
The caveat to radiotherapy for Uveal Melanoma has
remained severe visual loss associated with radiation
maculopathy and/or radiation optic neuropathy.
Several studies now suggest that sdOCT may detect
retinopathy as early as three months after treatment and
is the imaging study of choice to both detect radiation
maculopathy and to direct targeted anti-VEGF therapy.
Anti-VEGF therapy has been documented to decrease
visual acuity loss from a mean of 20/400 at 36 months
post brachytherapy to a mean of 20/50 at timepoints to
60 months post brachytherapy (a result rivaling the
impact of anti-VEGF on neovascular AMD and RVO/
DME). Further, the use of anti-VEGF has decreased
enucleation rates from 15% (COMS) to less than
1% over extended followup.
For Uveal Melanoma, the major advance over the last
5 years has been the impact, and understanding, of
melanoma tumor genetics in prognostication for longterm patient survival. A major evolving treatment
focus is the application of “precision medicine”, using
molecular genomics to focus patient therapy particularly
for small atypical tumors for primary therapy, and for
medium/large tumors to consider altered screening
schedules and adjunctive systemic therapy. Currently,
we are approaching atypical small tumors via microincisional vitrectomy for direct endolaser tumor ablation,
fine needle aspiration biopsy for genomics and intravitreal
steroid for suppression of post-surgical inflammation.
These approaches define “personalized, targeted
medicine” and establish the utility of molecular
genomic tumor testing.
Ultimately, the evolution of molecular genomics may
allow for non-invasive tumor classification through
tumor surface markers. This field is being aggressively
explored while pioneering studies of genomics application in Uveal Melanoma continue at multiple
institutions internationally.
NOTES

Malignant melanoma continues to represent a significant
diagnostic and therapeutic challenge in spite of being
the most common primary intraocular malignancy in
adults. During the last 20 years there has been
widespread use of brachytherapy for the treatment of
uveal melanoma; however, significant morbidity and
mortality is still associated with this disease. Small
malignant melanoma (less than 2.5mm of height)
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Small Malignant Melanoma
The most controversial part of ocular oncology is
probably the management of small nevi vs. small
malignant melanoma. DecisionDx by Castle Biosciences
is the only Clinical Laboratory Improvements Amendments (CLIA) approved test and most extensively
studied prognostic test. Historically, small (less than
2.5 mm in apical height) melanomas/atypical nevi were
observed until clear evidence of growth and transformation was seen. GEP currently allows mortality risk
stratification for small lesions with minimal surgical risk.
This technology allows the clinician the opportunity
to treat earlier in the disease process minimizing the
likelihood of metastatic spread. GEP class 2 tumors
may subsequently undergo I-125 brachytherapy with a
cumulative dose of 85Gy to the tumor apex.
Unpublished retrospective studies performed by Dr.
Murray and coworkers evaluated over 50 patients with
uveal malignant melanoma less than 2.5 mm that
underwent 23/25+ gauge pars plana vitrectomy, removal
of the posterior hyaloid, removal of vitreo-retinal
traction to the tumor, direct endolaser confluent tumor
treatment, fine needle aspiration biopsy with 25 gauge
needle at tumor apex, and 0.2ml of triamcinolone
acetonide (40mg/ml).
Their results showed significant tumor control with
minimal risk. Mean follow up time was 19 months (range
6-54 months). Pre-operatively exudative focal retinal
detachment was seen in all subjects. Intraoperative
surgical findings include significant vitreo-tumoral
traction with epiretinal membrane formation in all eyes
(100%). Focal exudative retinal detachment was seen in
92% of eyes. Endophthalmitis, pseudoendophthalmitis,
and toxic anterior segment syndrome did not develop in
any subject. All patients were alive and well at last
evaluation. No metastatic disease has been reported.
Local tumor control with reduction in tumor size by
sonography was seen in all subjects. Retinal detachment
risk is similar to that of eyes following cataract surgery.
However, retinal detachment after surgery may vary
significantly depending on the surgeon expertise.
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continues to be a challenging diagnosis because
brachytherapy carries significant morbidity. Radiation
retinopathy and radiation optic neuropathy can be seen
following brachytherapy in virtually all patients with
macular and juxtapapillary tumors.

Genetically Guided Tumor Therapy
GEP evaluation via transvitreal biopsy combined with
vitrectomy and laser ablation provides a two-prong
technique, allowing definitive tumor ablation of small
lesions while also stratifying risk. This management
protocol significantly reduces radiation-associated visual
loss secondary to neovascular glaucoma, radiation
maculopathy, and radiation optic neuropathy. It also
reduces the patient’s lifelong need of intravitreal injections with anti-angiogenic and corticosteroid agents for
the treatment of radiation complications.
Observation of small uveal melanomas and atypical nevi
may be associated with some risk of metastasis. At this
time, clinical examination cannot reliably predict when
a tumor will exhibit micrometastasis. We know from
other fields of medicine, that patient survival and
outcomes are heavily dependent on early identification
and treatment of small neoplastic lesions. Larger tumors
are more invasive and present a much higher risk of
metastasis. Once tumor cells have left the primary focus,
prognosis declines significantly. Patients should be aware
of the risk of observation of small lesions. The morbidity
associated with biopsy might be lower than the risk of
mortality associated with observation. Further studies
will elucidate long-term outcomes.
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TIMOTHY G. MURRAY, MD, MBA
SUMMARY

Vitrectomy surgery has been rarely
employed in the management of
Uveal Melanoma due to concerns
for active tumor complications.
Recently, advances in microincisional vitrectomy surgery (MIVS) have enabled
improved surgical management of primary uveal
melanoma, secondary complications of uveal melanoma,
and secondary complications of primary uveal melanoma
treatment (particularly exudative retinal detachment and
unresponsive tumor vasculopathy). These approaches
have greatly improved anatomic and visual outcomes for
these complex patients.
Previous reports have identified unique findings in postradiotherapy uveal melanoma eyes that are uniquely
amenable to MIVS management. Intra-operative findings
include focal exudative retinal detachment (typically
small, marginal and subtle) that may contribute to local
ischemia predisposing to persistent VEGF activity,
post-radiotherapy tumor and retinal vascular changes
(typically partially responsive to anti-VEGF and/or
intravitreal steroid suggesting both ischemic and vascular
etiologies), vitreoretinal tractional alterations with tight
tumor adhesion also are commonly recognized that may
predispose to a tractional compromise to vasculature
(again particularly at the tumor margin). Finally, postradiotherapy cataract progression is ubiquitously present
and has traditionally either not been managed or has
been delayed in management. Combined anterior/
posterior surgery with an MIVS approach has shown
significant improvement in ocular anatomy, globe
retention, and remarkably IMPROVED visual acuities.
A major controversy continues to focus on diagnostic
accuracy and subsequent management of small malignant
melanoma/atypical nevus. Clinical evaluation of these
patients is paramount to establish a treatment regimen
that may include serial observation, laser ablation or
radiotherapy. Molecular genomics has the potential to
personalize therapy for the patient with this atypical
lesion presentation. A unique approach is to utilize
MIVS to both obtain molecular genomic information
but also to enhance focal tumor ablation.
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Management of
Intraocular Tumors

Major issues with small tumors is enhancing the risk to
benefit ratio of treatment. Primarily, the ocular oncologist
is focused on eliminating the life-threatening risk of the
small lesion but this focus is tempered by the desire to
achieve excellent visual function from these eyes that
typically have excellent entry level visual acuities. Using
MIVS to obtain fine needle aspiration biopsy, focally
ablating the tumor and suppressing post-treatment
inflammatory responses may significantly reduce the
need for radiotherapy by targeting tumors with high risk
genomics to radiotherapy while observing tumors with
low risk genomics having undergone focal tumor ablation.
This novel approach truly incorporates molecular tumor
genomics to deliver personalized medicine.
Currently, fine needle aspiration biopsy is associated
with a 1-3% complication rate, while non-operative laser
ablation is associated with significant retinal/vascular
complications in approximately 30% of treated patients.
Initially, transpupillary laser tumor ablation has a tumor
failure rate of approximately 25% by 36 months after
treatment. These issues establish a baseline for expectation of any novel approach to treatment.
This presentation documents the outcomes for MIVS
targeted treatment for these atypical tumors noting
excellent local tumor control rates (>99% at 24
months), stabilized/improved visual acuity (>90%) with
20/40 or better visual acuity, and avoidance of radiotherapy in approximately 75% of patients (Class 2
patients treated with focused brachytherapy). In this
evaluation only 2% of patients had a non-diagnostic
genomic result. Importantly, 3% of patients had
progressive retinal detachment that required secondary
retinal detachment repair. This approach brings, for the
first time, personalized medicine to the atypical tumor
patient through the use of combined molecular genomics
and definitive tumor treatment.
NOTES

The management of intraocular tumors continues
to evolve. During the last decade, the primary and
secondary management of these patients has dramatically
changed. Our diagnostic and therapeutic options have
expanded considerably without a significant number of
randomized double-blind clinical studies to evaluate the
associated outcomes. Clinical experience and training
remains the most fundamental tool to incorporate such
technologies and adapt them to the individual patient.
Retinoblastoma
Retinoblastoma continues to represent a diagnostic
and therapeutic challenge. Currently, globe-salvaging
therapies with chemoreduction (intra-arterial or intra-
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A significant drive to move into selective intra-arterial
chemotherapy is currently underway due to reduced
systemic morbidity associated with treatment, as well as,
superior tumor control rates. This technique was initially
described by the Japanese medical community and
consisted of blocking the distal carotid artery prior to
melphalan infusion into the carotid artery. The technique to selectively localize the ophthalmic artery or
middle meningeal artery without blocking the distal
vasculature has been popularized worldwide due to
safety profile concerns.
Most recently, intravitreal melphalan has allowed
treatment of patients with significant seeding. In cases of
globular seeding and diffusely infiltrating retinoblastoma,
intravitreal therapy has allowed for the treatment of
patients that would otherwise be enucleated. The goal
of therapy is to control vitreous seeding that is unresponsive to primary therapy. A 30–50 µg melphalan dose has
been associated to excellent control. Higher doses
have been associated with persistent hypotonia and
phthisis bulbi.
Uveal Melanoma
Uveal melanoma has also benefited tremendously from
recent technological achievements including sdOCT.
Swept source analysis has allowed better understanding
of intraocular tumors. The advent of digital ultrasound
has allowed quick determination of tumor measurements
and synchronization with the electronic medical record
(EMR). Follow up with both sdOCT and digital ultrasound has improved patient diagnostic accuracy and
follow-up. Patients with radiation maculopathy have
also benefited from these technologies.
The definitive treatment of uveal melanoma tumors over
2.5 mm is enucleation or brachytherapy as elucidated
by the COMS study. The last 15 years has seen a significant trend toward globe-salvage therapy. Decreased
brachytherapy dosing has improved the associated
secondary radiation changes. New radiation sparing
therapies have also allowed definitive treatment of uveal
melanoma. Better understanding of the uveal melanoma
genetic profile will alter the primary and secondary
treatment of these tumors. Large prospective studies are
needed to better implement and standardize therapy in
patients with intraocular tumors.
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vitreal) and focal laser consolidation have significantly
improved the morbidity associated with the treatment of
this malignancy. However, some developing countries
with limited access to medical care continue to struggle
with the high morbidity and mortality associated with
the natural course of the disease.
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Future Directions in
Vitreoretinal Patient Care
and ACCESS
PANELISTS: JUSTIS P. EHLERS, MD,
DENNIS P. HAN, MD,
TIMOTHY G. MURRAY, MD, MBA
SUMMARY

Recent patient care has focused on aspects of care
beyond the clinical evaluation and treatment. These
“quality” care measures have incorporated the waiting
time, office environment and staff interaction as
important measures for clinical review. This panel will
focus on recent advances in technology, staffing, and
clinical flow to enhance the patient experience while
preserving outstanding clinical care. The impact of EHR,
both positive and negative, will be outlined with experts
qualified in multiple EHR systems.
Additionally, the recent implementation of tiered
intravitreal pharmacotherapy will be discussed with a
focus on the importance of choice to individualize
patient treatment. Recent support for anti-VEGF and
intravitreal steroid will be discussed along with physician
options for targeting patient care.
Ultimately, vitreo-retinal surgeons will benefit from an
understanding of the changing framework for “quality
assessment” and a better grasp of approaches to enhance
patient care.
NOTES

The perception of patient satisfaction is changing over
time. Patient evaluation websites and direct patient satisfaction surveys may pose a clinical dichotomy because
patients may not value patient care if their perception
of the service is poor.
Electronic Health Record
Multiple areas in our practice continue to influence
patient satisfaction. The time from check-in to when the
first staff member interacts with the patient seems to be a
critically important event that determines patient satisfaction. The EMR also has become a tool that has
modified and improved patient flow, data monitoring,
and patient interaction.
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PANEL 3

Most academic centers are currently using the EPIC
EMR system. To maximize the potential of EPIC, a
fulltime staff that can program and customize the
system is critical. The quality compliance staff should
also be involved in the implementation of the EMR
to guarantee better crossover. On the other hand,
concerns about the decrease in competition and
innovation have been raised due to the fast growth
of the EPIC system.
Communication between EMRs continue to limit
the ability to work at our maximal potential. Interface
problems and platform-to-platform communications
should become available within the next few years as
better computer technology develops.
Institutionalized Care
The private practice is currently being driven by the
reimbursement patterns into institutionalized practices.
Currently, CMS is reimbursing in-hospital intravitreal
injections significantly higher than in-office intravitreal
injections. We expect a trend towards more vitreoretinal
in-hospital practices if the current trend in reimbursement continues. The challenges and effects of more
in-hospital practices in our communities may directly
affect patient satisfaction.
Intelligent Research in Sight
The Intelligent Research in Sight (IRIS) is the nation’s
first comprehensive eye disease clinical registry. The
American Academy of Ophthalmology is developing
it as part of the profession’s shared goal of continual
improvement in the delivery of eye care. The IRIS
Registry is a centralized system for ophthalmology
practices to promote practice innovations and achieve
clinical excellence. It will provide ophthalmologists a
game-changing strategy in the management of our
patients. This system also allows us to visualize our
personal outcomes vs. others.
The future of our profession is currently undergoing
dynamic shifts due to changes in technology and patient
access. The IRIS registry and other technologies will
enhance the way that we practice medicine. How well
we adapt to these changes may determine the challenges
of the future.
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