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Consider patlent symptoms and
correlated OCT findings, over visual acuity,
when deciding when to operate.

By Lucy V. Cobbs, MD, and Yasha Maodi, MD

The greatest challenge of managing
epiretinal membranes (ERMs) for the
experienced vitreoretinal surgeon is
the clinical decision making on when
(and when not) to peel them. The
timing of surgery is nuanced, and practice patterns have
shifted over the past decade with the development of new
imaging technology.

A CASE EXAMPLE

To demonstrate this change in practice pattern, consider
the case of a 25-year-old woman who presented with a
VA of 20/15 and an ERM without a posterior vitreous
detachment. The vitreous was devoid of cells, and the
peripheral examination demonstrated no vascular changes.
Fluorescein angiography demonstrated no leakage, and
ultrasound biomicroscopy demonstrated no masses; she
was diagnosed with an idiopathic ERM, which is rare in this
age group.

Over several months, the ERM progressed with increased
tangential traction and the development of a cotton ball
sign (Figure 1). The patient complained of progressive
macropsia despite maintaining a VA of 20/20. She was
counseled that her macropsia may not improve with
surgery, but membrane peeling would help achieve long-
term stability and stop ERM progression.

She underwent 25-gauge vitrectomy, hyaloid elevation,
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and brilliant blue G dye-assisted ERM peeling. Two months
postoperatively, her VA was 20/20 and her symptoms had
improved incompletely (Figure 2). Notably, the distortion
improved, but the image discrepancy persisted. While

this patient is not a typical ERM patient due to her young
age, the case demonstrates that visual symptoms and

OCT features can be the impetus to operate, even while
maintaining excellent visual acuity.

AT A GLANCE

» Historically, visual acuity was the primary driver for
surgery with epiretinal membranes (ERMs). However,
new OCT-based ERM classifications correlate with
vision and can provide prognostic value.

> Increasingly, patient symptoms—such as Stereopsis,
contrast sensitivity, and reading ability—are
important metrics when deciding when to operate.

» Surgeons should follow symptomatic ERMs closely,
and if they demonstrate symptomatic or anatomic
worsening, even with excellent visual acuity, it may
be prudent to consider operating.



Figure 1. A horizontal raster of a macula OCT from 3 months prior to surgery demonstrates
the ERM with loss of a normal foveal contour and trace cystoid changes (A). Note the
worsening striae on the near-infrared and the development of a cotton ball sign on OCT (B).

IMAGING PEARLS

Historically, visual acuity was the primary driver for
surgery. However, the advent of OCT has resulted in new
OCT-based ERM classifications that correlate with vision
(in a non-linear fashion) and provide prognostic value. One
such classification system was devised by Govetto et al,
who used ectopic inner foveal layers (EIFL) as the hallmark
OCT biomarker of their staging system, rather than the
ellipsoid zone (EZ) or external limiting membrane, which
have both demonstrated prognostic value.'

There are four stages to this system, and, notably, visual

acuity does not decline linearly with the Govetto OCT stages.

+ Stage 1: an ERM with a normal foveal depression and
average VA of 20/21
« Stage 2: loss of the normal foveal contour, widened
outer nuclear layer, and average VA of 20/27
» Stage 3: continuous EIFL and average VA of 20/43
« Stage 4: EIFL with disruption of the retinal layers and
average VA of 20/81
By the time a patient progresses to stage 3, the prognosis
after surgery is guarded, relative to operating at earlier
stages. Therefore, using visual acuity alone to drive surgical
decision making may not optimize patient outcomes.
Considering OCT biomarkers and other functional visual
symptoms of metamorphopsia may allow for a more
sophisticated approach to ERM:s.

ERM: A DEEP DIVE

ERMs occur in approximately one third of individuals
over 62 years of age,2 and over 5 years, 29% of ERMs
progress, 26% regress, and 39% remain the same on OCT.2
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Figure 2. In these OCT images from postoperative month 1(A) and 2 (B), note the progressive
resolution of the cotton ball sign and a gradual trend toward a more normal foveal contour.

Risk factors for developing an ERM include increasing
age, ERM in the fellow eye, and the development of a
posterior vitreous detachment.* In addition, diabetic
retinopathy increases the risk, perhaps due to the effect
of hyperglycemia on the vitreous.” There is some evidence
that cataract surgery may be a risk factor; however, this is
confounded by improved visualization and detection of
ERM s after surgery.* While pseudophakic cystoid macular
edema occurs more commonly in eyes with ERMs than in
eyes without membranes,® there is no increased risk of ERM
progression or contraction after cataract surgery.

We have an incomplete understanding of how to predict
which ERMs will progress and which ones will remain
stable. Persistent vitreomacular adhesion is a risk factor for
ERM progression;” however, there are no established OCT
biomarkers to predict ERM progression.

Although we lack predictive biomarkers, there are
OCT features of ERMs that seem to correlate with the
development of specific visual symptoms. Metamorphopsia
may be related to disruption of the EZ and inner retinal
layers.* Macropsia and micropsia may correlate with
crowding and splitting, respectively, of the photoreceptors,
neither of which typically improves after surgical
membrane peeling. Visual acuity does not correlate with
the presence or severity of patients’ metamorphopsia or
aniseikonia. However, patients’ scores on the National Eye
Institute Visual Function Questionnaire-25 decline with
severe metamorphopsia.*

Traditionally, visual acuity has been the main driver for
surgical intervention for ERMs, but increasingly, patient
symptoms are considered an important metric. Some of
these symptoms, including stereopsis, contrast sensitivity,
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and reading ability, may improve after membrane peeling
without a gain in visual acuity.®"" Certain clinical and OCT
features carry a positive prognosis for surgical outcomes,
such as shorter duration of symptoms, better presenting
visual acuity, and younger age. OCT parameters that are
positive surgical prognosticators include thin ganglion cell
and inner plexiform layers, longer photoreceptor outer
segment distance, intact EZ and interdigitation zone lines,
and the absence of an EIFL."1>13

EARLY VERSUS DELAYED INTERVENTION

This paradigm shift toward symptom-based surgical
intervention may lead to operating on ERM patients who
have excellent visual acuity. While this remains somewhat
controversial, studies have evaluated the merits of early
versus delayed surgical intervention to clarify best practices,
and an ongoing DRCR Retina Network study will shed
more light on this question.™

Surgeons must keep in mind that there is a ceiling effect
to visual acuity. Patients with very good baseline visual
acuity are more likely to maintain rather than gain visual
acuity after surgery, while patients with worse baseline
visual acuity may have higher BCVA gains that are still
inferior compared with those with better baseline BCVA.
Therefore, the goals of early surgical intervention are
typically maintenance of already excellent (but slowly
worsening) visual acuity, possible improvement in visual
symptoms, and prevention of progression.

One study by Al-Khersan et al compared immediate
versus delayed surgery (if progression occurred) and did not
find any significant differences in visual acuity. However,
they did not evaluate visual metrics other than acuity.” A
prospective study by Nakashizuka et al compared surgical
outcomes of patients with a VA of 20/20 versus 20/25 to
20/63 and found that surgery in the 20/20 group improved
the horizontal metamorphopsia and quality of life scores and
prevented worsening of aniseikonia seen in the moderate
vision group.®2 While some evidence supports early surgical
intervention for symptomatic ERMs, the decision to proceed
with early surgery should be tailored to the patient’s wishes
and balance the risks and benefits.

Once the plan for membrane peeling has been confirmed,
surgeons must decide whether to peel the internal limiting
membrane (ILM) in addition to the ERM. There are no
significant differences in visual acuity or metamorphopsia
outcomes after ERM peel alone versus ERM with ILM
removal.’® Although ILM peeling is associated with a lower
risk of ERM recurrence, many recurrent ERMs do not
require repeat surgery.'” Because ILM peeling removes the
Miiller cell footplates, there is a risk of optic nerve fiber layer
dissociation or arcuate swelling. While ILM peeling does
not disrupt visual acuity, there may be micro-scotomas and
decreased retinal sensitivity.'®
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A COMPLICATED DECISION-MAKING PROCESS

There are metrics in addition to visual acuity that may
help guide surgeons on the decision to intervene surgically
for ERMs. Patient symptoms and OCT prognosticators are
important to consider, as visual acuity may not decline
linearly with ERM progression. Follow symptomatic ERMs
closely, and if they demonstrate symptomatic or anatomic
worsening, even if the patient maintains excellent visual
acuity, it may be prudent to consider operating. m
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