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INTRODUCTION
Disorders of the vitreomacular interface are commonly encountered in clinical
practice and have traditionally been managed with observation or, in some cases,
surgery. Recently, pharmacologic treatment has been introduced and the treatment
paradigm is evolving. An expert panel of vitreoretinal surgeons met to discuss
the expanding treatment options, optimal patient selection, and clinical
decision-making for vitreomacular interface disorders in real-world clinical practice.

OBSERVATION AND SURGICAL TREATMENT OF
VITREOMACULAR TRACTION
Dr Regillo: The vitreomacular interface is characterized by collagen fibrils in
the posterior vitreous cortex that are tightly adherent to the macula. As we
age, the vitreous liquefies and these adhesions weaken, leading to a posterior
vitreous detachment (PVD). When this detachment is incomplete, as it often
is, there are several configurations that can arise from the residual
vitreomacular attachments.
It is useful to quickly review the spectrum of these vitreomacular interface
disorders. The earliest occurring and perhaps least symptomatic disorder is
simple vitreomacular adhesion (VMA), in which the vitreous remains adherent to
the macular edges but without any distortion of the macula (Figure 1).
Vitreomacular adhesion can be an early stage of PVD in evolution. A patient
with VMA alone is not expected to have any visual symptoms, and its
appearance is often an incidental finding on optical coherence tomography
(OCT) scans. Usually, VMA will resolve spontaneously as a complete PVD
develops. Occasionally, when a complete PVD does not occur, VMA can
progress to what is most commonly referred to as vitreomacular traction
(VMT), which is characterized by retinal distortion arising from the traction
(Figure 1). VMT may or may not be associated with an epiretinal membrane
(ERM) and is often symptomatic for patients. Finally, this vitreous traction can
result in the formation of a macular hole (MH) (Figure 1), which can be either
a partial-thickness or a full-thickness macular hole (FTMH).

Vitreomacular Adhesion (VMA)
– No retinal distortion
– No symptoms
– Incidental finding on OCT
– Early stage of PVD in
evolution

Historically, we had managed these cases of VMT with
either close observation or surgical vitrectomy. Figure 2
represents a patient with mild VMT and 20/30 visual
acuity (VA) whose traction resolved with observation
alone. Figure 3 represents a patient whose VMT was
resolved with vitrectomy; Figure 4 demonstrates the
effectiveness of surgery in closing an FTMH.
Surgery can be very effective for relieving VMT, although
vision and foveal neurosensory anatomic improvement
may not always occur after surgery. The same is true
with spontaneous separation of VMT. Also, complications
with surgery may occur. Cataract progression is
inevitable in phakic patients. Retinal detachment and
tear rates can be as high as 4% with vitrectomy.1 And
while exceedingly rare, endophthalmitis is always a
possibility following intraocular surgery.
Figure 5 illustrates the potential downsides to surgical
intervention for VMT. In this case, the patient had VA of
20/80 in the affected eye and underwent vitrectomy,
hyaloid peel, and had a short-acting gas placed with no
attempt made to peel the internal limiting membrane
(ILM). Within 2 months, a very large MH appeared along
with decreased vision, at 20/200, necessitating another
Before
VA 20/30

3 months later
VA 20/25

Figure 2. Mild VMT resolved spontaneously (observation only).
Photos Courtesy of Carl D. Regillo, MD

Vitreomacular Traction (VMT)
– VMA present (+/-ERM)
– Broad spectrum of disease
– Highly variable natural history
– Can be symptomatic or
asymptomatic, but implies
alterations in the inner or
outer retina

Before
VA 20/20

6 months
after PPV
VA 20/30

Macular hole (MH)
– VMA may or may not be
present
– FTMH typically worsens

PPV=pars plana
vitrectomy.

ERM=epiretinal membrane; FTMH=full-thickness macular hole; OCT=optical coherence tomography;
PVD=posterior vitreous detachment.

Figure 1. Vitreomacular interface disorders.

Figure 3. VMT treated with vitrectomy and hyaloid peeling.

Photos Courtesy of Carl D. Regillo, MD

Photos Courtesy of Carl D. Regillo, MD
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Before
VA 20/80
Patients, %

40

6 months after PPV
VA 20/50

26.5

20
10
0

PPV=pars plana vitrectomy.

P<.001

30

10.1

Placebo
N=188

Ocriplasmin
N=464

Figure 6. Ocriplasmin phase 3 study results of resolution of VMA at day 28.2

Figure 4. VMT and MH treated with vitrectomy and gas tamponade.
Photos Courtesy of Carl D. Regillo, MD

60

Patients With
FTMH Closure, %

Preoperative
VA 20/80

Postoperative #1
PPV/TCA-assisted hyaloid peel and
sulfur hexafluoride (1 month):
VA 20/200 with new MH

Placebo N=47

Ocriplasmin N=106
P<.001

40

40.6

20

10.6
0

n=5

Day 28

n=43

Figure 7. Ocriplasmin phase 3 study results of proportion of patients with
FTMH closure at day 28 (without vitrectomy).2

Postoperative #2
PPV/ICG-assisted ILM peel and
octafluoropropane (3 months): VA
20/100 with hole closure—VA never
improved more over the next year

The results of clinical trials, however, do not always
correspond with the results seen in real-world applications.
Dr Kaiser, what has been your real-world experience with
VMT management in the ocriplasmin era?

ICG=indocyanine green; ILM=internal limiting membrane; MH=macular hole; PPV=pars plana vitrectomy;
TCA=triamcinolone acetonide.

Figure 5. VMT surgery complicated by a postoperative FTMH.
Photos Courtesy of Carl D. Regillo, MD

operation, this time with ILM peel and placement of a longer-acting gas.
Although the foveal anatomy ultimately looked very good, the patient did
not experience a significant improvement in VA.
This case underscores the unmet need for alternative therapies for VMT.

PHARMACOLOGIC THERAPY FOR
VITREOMACULAR ADHESION
Dr Regillo: Pharmacologic vitreolysis for symptomatic VMA became
available recently with the US Food and Drug Administration approval of
ocriplasmin. In the phase 3 studies2 supporting its approval, ocriplasmintreated patients with VMA demonstrated higher resolution than did placebotreated patients (26.5% vs 10.1%, respectively; P<.001) (Figure 6). Closure
of FTMH was even more impressive with ocriplasmin vs placebo (40.6% vs
10.6%, respectively; P<.001) (Figure 7).
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Dr Kaiser: Ocriplasmin meets an unmet need in clinical
practice because although spontaneous resolution of VMT
and small MHs can occur, it is relatively rare; and we
currently wait to go to surgery because vitrectomy is not
foolproof. Outcomes with ocriplasmin are better than with
observation; however, in the beginning we found that they
were not as good as the outcomes we expect from surgery.
But we soon realized that outcomes could be improved by
appropriate patient selection, and so we conducted an
analysis of our patients treated with ocriplasmin to see if this
could improve outcomes.3 The overall separation rate in our
study at the Cole Eye Institute was 47%, which is better than
the overall phase 3 results. We used 4 predictive factors (see
Table) to determine which patients were best suited to
ocriplasmin therapy: no ERM, phakic lens status, VMA
diameter ≤1500 microns, and age younger than 65 years.
These factors were consistent with the results of subgroup
analyses of the phase 3 data, which also identified ERM and
phakic status as predictive factors.2 In our study, patients
with the first 3 of these factors had a 50% separation rate, and
those with all 4 had a 75% separation rate. Also, we had an
80% rate of MH closure. Judging by these statistics, I think
that patient selection is critical to improving outcomes.

Table. Clinical Characteristics Associated With Successful
Vitreomacular Separation Following Ocriplasmin Therapy.2,3

trials, specifically effects on the ellipsoid zone, or the inner segment/
outer segment junction, within the retina. These effects can cause
reductions in VA, marked attenuation of the electroretinogram (ERG)
(with b-waves more affected than a-waves), pupillary light responses,
visual field changes, and changes in the appearance of the outer
retina on OCT.4-6 It has been hypothesized that these changes may be
attributable to the effect of ocriplasmin on laminin,4 which is found
throughout the retina; importantly, the changes may be partly or
mostly reversible with time. We are now more cautious using
ocriplasmin in patients with relatively mild symptoms. When we
inform them about the risks, the patients are more likely to defer
intervention and wait to see if spontaneous resolution occurs.

• Absence of epiretinal membrane
• Phakic lens status
• Diameter of VMA ≤1500 microns
• Age <65 years
VMA=vitreomacular adhesion.

Dr Regillo: I agree that identifying predictive factors is an
important step in optimizing our patient outcomes. Dr Boyer, do
you take into consideration age or lens status when you consider
using ocriplasmin in a patient with VMT?

Dr Boyer: Dr Brown, you mentioned that these changes may be
reversible. That has been my experience. They tend to be short-lived
and to disappear. Two of my patients have had ERG changes, and
both recovered completely within several months.

Dr Boyer: When we first began using ocriplasmin, we did not
know who the ideal patients were; consequently, we treated a wide
variety of patients. We know now that patients with ERMs are less
likely to respond to this treatment, but early on we had treated
many patients with ERMs and were disappointed with the results.
Accordingly, we are more selective now. I tend to not treat patients
who have ERMs or those who have large-diameter (≥1500
microns) VMAs. I am less convinced that age and lens status are
important, and would like to see future studies evaluate these
factors as they relate to success of ocriplasmin treatment.

Dr Regillo: Now that we have conducted a review of the current
state of knowledge regarding pharmacologic treatment of VMT
with ocriplasmin, a series of case discussions will assist in
clarifying its place in our treatment paradigm.

CASE 1

Dr Regillo: Dr. Brown, what has been your experience?

Dr Regillo: A pseudophakic 82-year-old woman, with decreased
vision in her left eye for several months, reports seeing an aura
around lights when driving at night. Her VA was 20/25 OD and
20/60 OS. Optical coherence tomography of her left eye (Figure 8a)
reveals a moderate amount of focal VMT (<1500 microns) and
cystic edema-like changes. She received a single injection of
ocriplasmin. Four weeks later, her VA had improved to 20/30 and the
repeat OCT revealed release of the VMT (Figure 8b). By 5 months,
her VA was 20/25 with normal macular architecture (Figure 8c).

Dr Brown: Mine has been very similar to that described by
Dr Kaiser. We generally tend to apply the same criteria as he has
mentioned. The key difference for us is VMT size—we tend to limit
ocriplasmin use to smaller areas, on the order of 500 microns of
VMT diameter, to ensure the best results. One important point,
however, is that separation of the vitreous from the macula
may not be the best end point. A better end point might be the
proportion of patients who can avoid surgery with ocriplasmin
intervention. We have noticed that in some cases—perhaps as
many as 25% of them—ocriplasmin treatment can make the MH
larger, prompting more rapid vitreoretinal surgery. These eyes may
well have eventually required surgery anyway, but the need could
have been accelerated with this treatment.
Dr Regillo: Our experience has been similar in some ways to that of
my fellow panelists. There is definitely a learning curve for patient
selection. When we reviewed our first 30 cases, we noted a
separation success rate of approximately 37%. Now, with a full year’s
experience, our success rate has climbed to just more than 50%.
Likewise, our MH closure rate has improved from approximately
25% to approximately 40%, primarily because we are now selectively
targeting smaller MHs that seem to respond much better.

Figure 8a. Pretreatment OCT with VA 20/60 OS.

Dr Brown, you mentioned the possibility of this drug accelerating
the need for surgery. What about the opposite scenario? Do you
ever employ ocriplasmin in patients who warrant surgery, but
on whom you are perhaps reluctant to operate because of the
possibility of cataract progression? These may be patients with
relatively minor VMT and minimal symptoms.

Figure 8b. OCT at 1 month post treatment, VA 20/30 OS.

Dr Brown: Early on, we did just that—offered ocriplasmin as a way
of avoiding surgery and its potential complications such as cataract
progression. Our philosophy was that there was little to lose—if it
worked, terrific, and if it did not, the patient would need the surgery
anyway. Since then, we have become aware of safety reports of issues
that were observed, but incidence appeared very low, in the phase 3

Figure 8c. OCT 5 months post treatment with VA 20/25 OS.
Photos Courtesy of David S. Boyer, MD
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This case illustrates the efficacy of pharmacologic vitreolysis
achieved at 1 month. What is the expected time frame for
successful release?

cases such as this that do require surgery, often a double peel is
necessary—first the hyaloid, then the ERM and/or ILM beneath it.
Dr Regillo: Given this patient’s VA, I agree with you. We elected to
observe without treatment. One month later, her condition had
worsened a bit (Figure 11). Would your management change at
this point?

Dr Kaiser: Taking into consideration the clinical trials and the
mechanism of action of ocriplasmin, this is a drug that should
work very, very rapidly, within hours to days. In the clinical trials,
75% of the eyes that released at the primary outcome end point
of 28 days had already released at 1 week and 100% of those that
ended up releasing successfully overall did so within 1 month of
the injection (Figure 9).2 I have had some patients, though, in
whom it has taken longer than a month for release to occur.

VMA Resolution (%)

30

20

Figure 10. Baseline VA 20/30 OD.
10

Photo Courtesy of Carl D. Regillo, MD

70%

0

0

80%

7
14
21
Time, Days Post Injection

100%
28

Figure 9. Time to VMA resolution.

Dr Regillo: Dr Boyer, what do you tell your patients to expect with
ocriplasmin treatment, and how soon do you follow up with them?
Dr Boyer: I tell patients that they will probably experience some
light flashes and some increase of floaters, and that their vision may
get a bit worse before it gets better. I try to treat on Mondays or
Tuesdays, so we can address these symptoms before the coming
weekend. I see patients back at 1 week, both to manage
expectations regarding these side effects and to perform a thorough
examination with scleral depression to look for tears or holes that
arise during the release process. In the phase 3 studies, tears and
detachments were rare—1.3% in the ocriplasmin group and 2.7%
in the placebo group in the pooled analysis.2 I also assess afferent
pupillary defects (APDs) preoperatively and postoperatively. If all
looks good, I will see the patient approximately 2 weeks later, and
then approximately a month after that.

Figure 11. One month later, VA 20/40 OD.
Photo Courtesy of Carl D. Regillo, MD

Dr Kaiser: This patient is not a candidate for ocriplasmin because
of an ERM and broad VMT. The choices in this case are surgery or
observation, and the plan depends on how symptomatic the
patient is.
Dr Regillo: She was not symptomatic enough to want surgery.
One month later she was more symptomatic at 20/40 (Figure 12a),
and I recommended surgery, but she wanted to wait a bit longer.
When she came back a month later, little had changed, but she still
wanted to wait. The next month, she had spontaneously released
with significant VA improvement to 20/25 (Figure 12b). By 6
months, she was back to 20/20.

CASE 2
Dr Regillo: A 65-year-old woman presents with mild nuclear
sclerosis in both eyes and blurry vision in the right eye for 1 month.
Her VA is 20/30 OD and 20/20 OS. Figure 10 shows her OCT
examination at baseline. Note the lesion indicated by the arrow.
Is that an ERM, or is that the hyaloid face, indicating that we are
dealing with pure VMT with a broad adhesion?

Dr Kaiser: She was fortunate. It bears repeating that this was not
an ideal candidate for ocriplasmin. While it is true that some
patients with ERM and broad adhesion in the trials did release
(8.7% in eyes with ERM receiving ocriplasmin2), and do release
in real-world experience, the fact that such release is uncommon
may not justify the risks and the expense of the medication.
Recommending surgery was the right choice on your part, and as
it turned out, electing to observe was the right choice on her part.

Dr Kaiser: The lesion is a little bit of both. There is a broad VMT,
but there also is an ERM. This patient’s presenting VA does not
warrant surgery, and I would observe without treatment. But in
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She also had an APD at this time. Her OCT (Figure 13b) revealed
release of the VMA, but a more careful examination also revealed
total loss of the outer segment ellipsoid zone. By 1 month, however,
her VA was 20/20 (Figure 13c), the APD was gone, and her outer
retina returned to normal on OCT, with reestablishment of the OS
ellipsoid zone.
a.

Figure 12a. Patient at 2 months, VA 20/40.

b.

c.

Figure 12b. Patient at 3 months, VA 20/25.
Photos Courtesy of Carl D. Regillo, MD

Dr Regillo: The most recent natural history study of VMA revealed
a spontaneous resolution rate of 32%.7 Other studies have placed
the rate between 11% and 47%, with a typical resolution time of
8 to 15 months.8,9 Additionally, a comprehensive meta-analysis1
recently clarified the visual outcomes after vitrectomy for VMT,
with 64% gaining some VA, 12% remaining unchanged, and 9%
losing VA. Of those who gained, 33% gained 2 or more lines.
Overall, 4.6% of patients experienced retinal detachment. These
outcomes assist us in deciding between the various treatment
options for VMT.

Figure 13. a. OCT at baseline, VA 20/25; b. 1 week, VA 20/30. Note loss of outer
retinal structures at 1 week resolved by 1 month; c. 1 month later, VA 20/20.
Photos Courtesy of Peter K. Kaiser, MD

Dr Regillo: Ellipsoid band disruption has been reported in several
cases.4,5 It is a condition characterized by acute and transient
reductions in VA, APDs, changes in the ERG, and disruption of the
photoreceptor outer segment ellipsoid zone as seen on OCT. This
phenomenon is more common than we think, is variable in
degree, and may be missed if we do not see our patients back in
the first few weeks. We noted these ellipsoid zone changes when
we analyzed our first 30 cases of ocriplasmin use. The average time
frame for improvement was 2 to 6 months. Has anyone seen this
phenomenon in eyes in which the VMA did not release?

Dr Brown: The biggest limitation with surgery for VMT is that
“we wait too long”. By the time chronic retinal pigment epithelial
and cystic changes occur, the probability of visual recovery
decreases. Having a drug like ocriplasmin allows us to move
beyond observation in a safe manner more quickly than we would
comfortably advance to a surgical procedure.

Dr Brown: We have found ellipsoid band disruption in 25% of
cases, including some that did not seem to have any effect on the
vitreoretinal interface. My impression, however, is that ellipsoid
band disruption is much more common in cases in which vitreous
separation does occur. I believe this is because with separation,
there is easier access for the drug to get to the retina. The
molecule is very small. Interestingly, the flashing lights reported by
patients treated with ocriplasmin are often very different from the
typical PVD flashing lights. Patients describe it in ways consistent
with the scintillating scotomas of migraine.

CASE 3
Dr Kaiser: This case is of a 65-year-old phakic woman who has
good visuaI acuity of 20/25 in her left eye, but complains bitterly
about the quality of the vision in that eye. This has been ongoing
for 6 months, and I encouraged her to wait for the approval of
ocriplasmin rather than undergoing surgery. Her baseline OCT is
shown in Figure 13a. When ocriplasmin was approved, I conducted
my usual informed consent discussion with her—warning about
flashes, floaters, and possible transient reduction of vision before
recovery of vision over time. She underwent ocriplasmin
treatment. At 1 week, she was symptomatically much improved.
She told me, however, at her 1-week visit, that immediately
following the injection she could not see anything for several days.

Ocriplasmin is known to lyse laminin, which is part of the
vitreoretinal interface. There also is laminin in the inner retina.
It is plausible that the flashing lights reported by patients after
ocriplasmin treatment is more related to photoreceptor changes as
7

Dr Brown: Timing may have something to do with that. I have
twice operated on eyes within 1 week of ocriplasmin injection. In
both cases, I encountered serous detachment of the peripheral
retina during the vitrectomy. It was as if the patient’s retinal
adhesion was decreased. Both cases went well, but it was
disconcerting to have the retina lifting up toward you in the
absence of a dialysis. Fortunately, these serous detachments did
resolve postoperatively.

opposed to being purely tractional, such as what we see in a
symptomatic PVD natural history.4-6
Dr Boyer: It is helpful to make patients aware of the potential
visual symptoms that can occur after ocriplasmin injection, in
the same way that we warn patients about the symptoms of VMA
progression in terms of flashes, floaters, and vision loss. If they do
not know to be aware of potential side effects, they may decide not
to report them.

Dr Kaiser: I suspect the subretinal fluid is probably related to the
outer segment changes. The glue, so to speak, has been dissolved.
It makes the retina much more mobile. Actually, I do not operate
on an ocriplasmin-treated patient as early as a week out; I wait
approximately a month. Maybe that is why I have not seen serous
detachments.

CASE 4
Dr Regillo: This next case is that of a 68-year-old phakic woman
who reports decreased vision in her left eye for 2 months. She has
20/40 vision. Her baseline OCT (Figure 14) reveals an MH. How
would you describe it? Small, medium, or large, and with or
without VMA?

Dr Regillo: What is the expected rate of visual recovery after
ocriplasmin treatment? Does it vary for that used in VMA vs that
used for MHs?
Dr Brown: Most patients with simple VMT without an MH tend to
see better quite rapidly. They often have significant improvements
in vision from the moment of release, which tends to happen for
most patients in the first week or so after treatment. There also
tends to be a slower phase of additional visual recovery as the
retina resumes its normal shape and architecture following release.
In terms of visual recovery following treatment for MH, the
timetable can be quite different. In the setting of an FTMH, several
things have to happen before visual recovery is complete. First, the
hole has to anatomically close. Then the photoreceptors have to
reestablish their functionality, which involves recovery of both
alignment and processing. This can take months. The visual
recovery after treatment for MHs is analogous to a marathon,
while for simple VMT it is more of a sprint.

Figure 14. OCT of patient in Case 4. Arrows indicate inner margins of MH, which
increased in size after ocriplasmin treatment despite VMA release.

Dr Boyer: One additional point to be made is that with enzymatic
closure of an MH, there is often a subfoveal bleb of fluid not
typically seen after surgical closure. It takes time for this bleb to
resorb and for the retina to flatten out, another cause of delay in
visual recovery in treatment of MHs.

Photos Courtesy of Peter K. Kaiser, MD

Dr Boyer: There is VMA here. You have to measure from the inner
2 points rather than at the base. Measured correctly, this would be
a relatively small MH and the patient would be a relatively good
candidate for treatment with ocriplasmin. This drug works best for
small MHs,10 which is generally a small proportion of all MHs.

CASE 5

Dr Kaiser: My conversation with this patient was surgical.
I have an approximately 98% success rate in closing these holes
surgically. The clinical studies with ocriplasmin, however, revealed
an approximately 50% closure rate without surgery, and a 95%
success rate with surgery if the MH fails to close with ocriplasmin.
So in small-hole cases like this, I now try ocriplasmin first because
it saves the patient from surgery, face-down positioning, and
cataract formation. We did so with this patient, and by 1 week her
VMA had successfully released, but we had made no progress in
closing her MH, which, in fact, became larger. (This phenomenon
was seen in approximately 5% of eyes in the phase 3 trial.2) We
proceeded to surgery. Some have said that the retina is highly
mobile after ocriplasmin therapy, but I did not observe this during
her ILM peel. The hole closed with surgery.

This case raises an important point. Consider the OCTs in
Figure 16. These are different views of the same eye. Notice how
dramatically the diagnosis changes depending on the view. What is
the optimal imaging protocol for VMA?

Dr Regillo: A 65-year-old man complains of a gray spot; his VA is
20/60. His OCT is presented in Figure 15. There is a small hole. Is
there VMA? This is a key question, and I present this case primarily
to raise the issue of imaging techniques. There is what appears to
be a PVD overlying the fovea. But I have encountered eyes like this
which, in surgery, reveal persistent VMA despite this appearance.

Dr Brown: We uniformly use an image-tracked volume scan or
cube. Also, the tighter star patterns can be very helpful. The more
dense the star pattern, the more likely it is to catch the edge of
a hole.
Dr Kaiser: I like to use a cube scan that allows me to scroll with
very fine gradation through the fovea. With small holes it is
important to look at all the views to decide if there is traction

Dr Regillo: I have done surgery in 8 eyes after ocriplasmin therapy
and I have not noticed any unusual retinal mobility.
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was 20/200. Two months later, the fluid in the left eye had resolved
and her VA was 20/30; the right eye had improved to 20/50, but
had persistent subretinal fluid. The lesson from this case is that
sometimes resolution of subretinal fluid seen after successful
ocriplasmin-induced VMA release or MH closure can take a while.
The recovery time is variable and can exceed 6 months.
Presenting OCT

OCT 1 month later

OD 20/80

OD 20/80

OS 20/80

OS 20/100

OCT 2 months later

OCT 3 months later

OD 20/80

OD 20/200

OS 20/60

OS 20/60

Figure 15. OCT of patient in Case 5.
Photo Courtesy of David S. Boyer, MD

VMT–Partial MH

VMT

FTMH With VMA

FTMH Without VMA

FTMH=full-thickness macular hole; MH-macular hole; VMA-vitreomacular adhesion;
VMT=vitreomacular traction.

Figure 16. OCT of the same eye with different radial images. The diagnosis can
vary depending on the OCT view utilized.
Photos Courtesy of Carl D. Regillo, MD

or not. While the radial scans certainly can detect traction, I find
that a cube view has a more precise ability to do so. Also, switching
to the 3D mode really gives a sense of how the vitreous and the
retinal interface interact with each other. Additionally, the 3D view
is much easier to explain to a patient.

OCT 3 months post ocriplasmin OD
OCT 5 months post ocriplasmin OS

Dr Regillo: Returning to our case, there is a small MH. How do we
decide when to operate?
Dr Boyer: If I elect to try ocriplasmin first, I will usually allow 4
weeks to enable the drug to show improvement before I operate. If I
elect not to use ocriplasmin, I will proceed with surgery immediately.
Patients with small MHs do get better spontaneously approximately
3% to 11% of the time with careful observation.11,12

OD 20/50

OS 20/30

OCT=optical coherence tomography.

Figure 17. Lengthy resolution of MH and subretinal fluid.
Photos Courtesy of Carl D. Regillo, MD

CASE 6

CASE 7

Dr Regillo: This case is of a 63-year-old woman with early cataracts
in both eyes who reports decreased VA for several months. Her
vision is 20/80 in both eyes. Optical coherence tomography reveals
small FTMHs in both eyes (Figure 17). We treated the left eye first,
with ocriplasmin. At one month, we saw VMA release and closure of
the hole, with subretinal fluid and VA of 20/100. By 2 months, VA
had improved to 20/60 although residual fluid remained. Given this
progress, we treated the right eye. One month later, the left eye
remained stable, while in the right eye, the hole had closed but VMA
had not released; there was moderate subretinal fluid, and her VA

Dr Regillo: A 79-year-old woman complains of visual symptoms in
her right eye. Her VA is 20/50 OD and 20/40 OS. Optical coherence
tomography revealed VMT with cystic changes. She received
ocriplasmin, and 2 months later her VA and OCT appearance were
unchanged. Would anyone consider reinjection of ocriplasmin?
Dr Boyer: Preclinical animal studies have demonstrated the
possibility of lens dislocation with multiple injections, although
this has not been seen in human trials.13 This situation requires a
frank discussion with the patient, and I would lean toward surgery
if the patient is significantly symptomatic.
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safety study.14 The potential applications of ocriplasmin are broader
than solely for VMA, and further studies will be necessary to clarify
the role of this drug in other ocular disorders.

CASE 8
Dr Regillo: A 73-year-old phakic man has VA of 20/200 in his
left eye attributable to VMT, which is very focal; he also has an
ERM and cystic macular changes (Figure 18). He underwent
ocriplasmin injection with no release and no apparent structural
or functional benefit at 3 weeks post injection.

SUMMARY
The spectrum of vitreomacular interface disorders ranges from
asymptomatic VMA without macular distortion that can progress,
to VMT with symptomatic tractional distortion, or in some cases to
partial-thickness or full-thickness MHs. The natural history of
these conditions is variable, with spontaneous vitreous release in
approximately 10% to 50% of cases. Vitrectomy surgery has been
the mainstay of therapy when spontaneous release does not occur.
A new pharmacotherapeutic treatment modality has been
introduced, ocriplasmin, an enzyme that lyses laminin and
fibronectin, hastening separation when injected directly into the
vitreous cavity. This therapeutic option broadens our treatment
options, but incorporating it into clinical practice requires familiarity
with its optimal role. As with any new therapy, identifying the
patients most likely to benefit, and balancing the potential benefits
against known risks, will determine its place in the treatment
algorithm. Evidence from the published literature and expanding
experience are providing insights into optimal utilization of this
therapy for best patient outcomes. The consensus from this expert
panel is that there are now key criteria to consider in deciding when a
patient is best suited for ocriplasmin, for observation, or for surgery.

Figure 18. OCT of patient in Case 8. Note the peripapillary fluid.
Photo Courtesy of David M. Brown, MD

Dr Kaiser: While there is an ERM, which makes ocriplasmin less
likely to work, the focal nature of the VMA makes it tempting to
try ocriplasmin.
Dr Boyer: There also is some peripapillary fluid present on the
OCT, which makes me wonder if the traction was more extensive
than it initially appeared.

For patients with mild symptoms, observation is best for VMT. For
significantly symptomatic patients with broad VMT, or VMT with
ERM, vitrectomy surgery is preferred. For patients with significant
symptoms, narrow adhesions (≤1500 microns), no ERM, and who
are phakic, ocriplasmin can be used successfully. Ocriplasmin can
also hasten the closure of MHs, with smaller holes responding
most favorably. Larger holes or holes without VMA are best suited
for traditional vitrectomy approaches. Visual acuity typically
recovers gradually after successful ocriplasmin VMA release (with
or without MHs), with improvement seen up through 12 months
post injection. There appears to be a transient effect of this drug on
the ellipsoid zone, but this seems to be reversible with time.

Dr Regillo: This patient underwent surgery and achieved a 20/30
visual outcome.

CASE 9
Dr Regillo: A 52-year-old phakic man has a history of diabetes
with nonproliferative diabetic retinopathy, diabetic macular edema
(DME), and, as seen on the OCT (Figure 19), VMA and VMT.
Clinically, he was thought to have DME leakage and was treated
with laser and vascular endothelial growth factor (VEGF) inhibitors
with minimal benefit. His current VA is 20/200. Would anyone use
ocriplasmin in this patient with DME?

While surgery and observation remain important management
options, it is very helpful to have a pharmacologic tool in the
treatment paradigm for VMT, and with careful patient selection,
ocriplasmin can be used successfully.
References
1. Jackson TL, Nicod E, Angelis A, et al. Pars plana vitrectomy for vitreomacular traction syndrome:
a systematic review and metaanalysis of safety and efficacy. Retina. 2013;33(10):2012-2017.
2. Stalmans P, Benz MS, Gandorfer A, et al; MIVI-TRUST Study Group. Enzymatic vitreolysis with
ocriplasmin for vitreomacular traction and macular holes. N Engl J Med. 2012;367(7):606-615.
3. Singh RP, Li A, Bedi R, et al. Anatomical and visual outcomes following ocriplasmin treatment for
symptomatic vitreomacular traction syndrome. Br J Ophthalmol. 2014;98(3):356-360. 4. Fahim AT,
Khan NW, Johnson MW. Acute panretinal structural and functional abnormalities after intravitreous
ocriplasmin injection. JAMA Ophthalmol. 2014;132(4):484-486. 5. Tibbetts MD, Reichel E, Witkin
AJ. Vision loss after intravitreal ocriplasmin: correlation of spectral-domain optical coherence
tomography and electroretinography. JAMA Ophthalmol. 2014;132(4):487-490. 6. Kim JE. Safety
and complications of ocriplasmin: Ocriplasmin, ocriplasmin; oh, how safe art thou? JAMA
Ophthalmol. 2014;132(4):379-380. 7. John VJ, Flynn HW Jr, Smiddy WE, et al. Clinical course of
vitreomacular adhesion managed by initial observation. Retina. 2014;34(3):442-446. 8. Hikichi T,
Yoshida A, Trempe CL. Course of vitreomacular traction syndrome. Am J Ophthalmol. 1995;119(1):
55-61. 9. Odrobina D, Michalewska Z, Michalewski J, Dziegielewski K, Nawrocki J. Long-term
evaluation of vitreomacular traction disorder in spectral-domain optical coherence tomography.
Retina. 2011;31(2):324-331. 10. Moisseiev J, Moroz I, Katz G. Effect of ocriplasmin on the
management of macular holes: assessment of the clinical relevance of ocriplasmin. JAMA
Ophthalmol. 2014;132(6):709-713. 11. Kim JW, Freeman WR, Azen SP, el-Haig W, Klein DJ, Bailey
IL. Prospective randomized trial of vitrectomy or observation for stage 2 macular holes. Vitrectomy
for Macular Hole Study Group. Am J Ophthalmol. 1996;121(6):605-614. 12. Ezra E. Idiopathic full
thickness macular hole: natural history and pathogenesis. Br J Ophthalmol. 2001;85(1):102-108.
13. Jetrea [package insert]. Iselin, NJ: ThromboGenics, Inc; 2012. 14. Novack RL. Ocriplasmin in
exudative AMD: Results of a prospective randomized clinical trial. Presented at: American Academy of
Ophthalmology Annual Meeting Retina Subspecialty Day. November 15-16, 2013; New Orleans, LA.

Figure 19. OCT of patient in Case 9.
Photo Courtesy of Carl D. Regillo, MD

Dr Brown: In age-related macular degeneration, we often see
vitreomacular adhesions when we deturgesce the retina with antiVEGF therapy. It is tempting to postulate that if we released that
VMA, we could both improve the patient’s VA and possibly even
reduce the need for subsequent anti-VEGF injections. A phase 2 trial
has explored this, revealing VMA resolution in 24% of ocriplasmintreated eyes compared with 12% in the sham group, which was not
significant because of the limited power of this proof-of-concept
10

CME Post-Test
To obtain AMA PRA Category 1 Credit™ for this activity, complete the CME Post Test online at http://tinyurl.com/VMACMESupplement2014
and receive an instant certificate of credit upon successful completion of the Post Test and Evaluation. Or, write the best answer to each
question in the Answer Box located on the Activity Evaluation/Credit Request form following the questions and fax your answer key and
evaluation to 215-825-4732.
7. Visual recovery after ocriplasmin therapy for MH takes
________.

1. In natural history studies, what proportion of VMT cases tend to
separate spontaneously without intervention?
a. Fewer than 5%
b. 10%–50%
c. 60%–80%
d. More than 90%

a. More time compared with visual recovery for isolated VMT
b. Less time compared with visual recovery for isolated VMT
c. The same amount of time as visual recovery for isolated VMT
d. An unknown amount of recovery time compared with that for
isolated VMT

2. Potential complications of vitrectomy surgery to release VMT
include all the following, except:

8. Visual recovery after ocriplasmin therapy for MH is dependent on:

a. Retinal detachment
b. Cataract progression
c. Glaucoma
d. Endophthalmitis

a. Anatomic closure of the macular hole
b. Photoreceptor realignment
c. The rate of resorption of submacular fluid
d. All the above

3. In phase 3 clinical trials, the rate of VMA release after a single
ocriplasmin injection was _________.

9. A 72-year-old woman presents with a 6-month history of
decreasing VA with severe distortion in her right eye. She has
trouble reading and driving. Her VA is 20/80 OD and 20/25 OS.
She is pseudophakic OU. Her fundus examination shows partial
posterior detachment with macular distortion, edema, and ERM
OD and a normal macula OS. OCT shows a broad-based area of
VMT (>1500 microns) and an ERM with surface wrinkling and
central macular thickening that measures 470 microns on
spectral-domain OCT. The left eye is normal. She wants
improved vision in her right eye. The best option for this
patient is:

a. 5.1%
b. 11.8%
c. 26.5%
d. 52.4%
4. In phase 3 clinical trials, the rate of MH closure after a single
ocriplasmin injection was _______.
a. 28.6%
b. 40.6%
c. 62.1%
d. 83.7%

a. Vitrectomy with membrane peeling
b. Ocriplasmin injection
c. Observation
d. I am not sure

5. Which of the following clinical factors predicts successful VMA
release following ocriplasmin therapy?

10. A 62-year-old woman presents with a 2-month history of
decreased vision and a relative central scotoma OS. Her VA is
20/20 OD and 20/70 OS. She has mild (1+) nuclear sclerosis
OU. Her fundus examination shows a normal-appearing OD and
a small MH OS. Spectral-domain OCT shows VMA (without
macular distortion or traction) OD and a small (200-micron)
FTMH with VMA OS. The best option for this patient is:

a. Absence of an ERM
b. Pseudophakia
c. VMA diameter >1500 microns
d. Age older than 65 years
6. Features of ellipsoid band disruption associated with ocriplasmin
use include all the following, except:

a. Vitrectomy with membrane peeling, gas, and face-down
positioning for 3 days
b. Ocriplasmin injection
c. Observation
d. I am not sure

a. Acute reductions in VA that can last for several days
b. APDs
c. Loss of outer segment ellipsoid zone on spectral-domain OCT
d. Irreversibility
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OVERALL ACTIVITY EVALUATION
Rate the extent to which:

Very High

High

Moderate

1. Learning Objectives of this activity were met
Upon completion of this activity, I am better able to identify key patient characteristics to consider when
developing treatment plans for patients with symptomatic VMA
Upon completion of this activity, I am better able to recall safety and efficacy data from clinical trials and
published clinical experience pertaining to the pharmacologic management of symptomatic VMA
Upon completion of this activity, I am better able to utilize clinical outcomes data and key opinion leader
statements to develop successful symptomatic VMA treatment plans in the absence of guideline statements

2. You were satisfied with the overall quality of this activity
3. Content was relevant to your practice
4. Participation in this activity will change your knowledge/attitudes
5. You will make a change in your practice as a result of participation in this activity
6. The activity presented scientifically rigorous, unbiased, and balanced information
7. Individual faculty comments were free of commercial bias
8. In the event that you believe a faculty participant introduced commercial bias, please describe the specifics below:

9. Topic/Content was appropriate for your needs
Was there a particular discussion that you felt had the most impact?

What are some of the take-aways/changes that you will implement in your practice as a result of participating in this activity?

Comments/Suggestions for Future Topics

Low

Very Low

