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OBJECTIVES OF PREFERRED PRACTICE
PATTERN® GUIDELINES

As a service to its members and the public, the oae Academy of Ophthalmology has developed a&seri
of Preferred Practice Pattern® guidelines thantify characteristics and components of qualityeye care.
Appendix 1 describes the core criteria of qualitg eare.

The Preferred Practice Pattern® guidelines aredbasehe best available scientific data as inteeoréy
panels of knowledgeable health professionals. inesimstances, such as when results of carefullgucied
clinical trials are available, the data are pattidy persuasive and provide clear guidance. Ieothstances,
the panels have to rely on their collective judgtreerd evaluation of available evidence.

These documentprovide guidance for the pattern of practice, not ér the care of a particular

individual. While they should generally meet the needs of mpaséents, they cannot possibly best meet the
needs of all patients. Adherence to these PPPsatikknsure a successful outcome in every situafibese
practice patterns should not be deemed inclusial groper methods of care or exclusive of othethuds

of care reasonably directed at obtaining the le=stlts. It may be necessary to approach differatipts’
needs in different ways. The physician must makeuttimate judgment about the propriety of the adra
particular patient in light of all of the circumataes presented by that patient. The American Acgdgm
Ophthalmology is available to assist members inlvésg ethical dilemmas that arise in the course of
ophthalmic practice.

Preferred Practice Pattern® guidelines are not medial standards to be adhered to in all individual
situations. The Academy specifically disclaims any and all iligpfor injury or other damages of any kind,
from negligence or otherwise, for any and all ckitmat may arise out of the use of any recommenratr
other information contained herein.

References to certain drugs, instruments, and ptteglucts are made for illustrative purposes only are
not intended to constitute an endorsement of stigbh material may include information on applicasio
that are not considered community standard, ttilgicténdications not included in approved US Feodi
Drug Administration (FDA) labeling, or that are apyed for use only in restricted research settiige.
FDA has stated that it is the responsibility of fingsician to determine the FDA status of each drug
device he or she wishes to use, and to use themeywfiropriate patient consent in compliance with
applicable law.

Innovation in medicine is essential to ensure thieré health of the American public, and the Acaglem
encourages the development of new diagnostic ardpleutic methods that will improve eye care. It is
essential to recognize that true medical excelléneehieved only when the patients’ needs aréafemost
consideration.

All Preferred Practice Pattern® guidelines areeedd by their parent panel annually or earlier if
developments warrant and updated accordingly. Borerthat all PPPs are current, each is valid fggebs
from the approved by date unless superseded byisiae. Preferred Practice Pattern guidelines aneléd
by the Academy without commercial support. Authams reviewers of PPPs are volunteers and do not
receive any financial compensation for their cdmittions to the documents. The PPPs are externally
reviewed by experts and stakeholders, includingoorer representatives, before publication. The RiPPs
developed in compliance with the Council of MediSakcialty Societies’ Code for Interactions with
Companies. The Academy has Relationship with Ingliatocedures (available at www.aao.org/about-
preferred-practice-patterns) to comply with the €od

Appendix 2 contains the International StatisticklsSification of Diseases and Related Health ProbldCD)
codes for the disease entities that this PPP coVhesintended users of the Diabetic Retinopathy Bfe
ophthalmologists.
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METHODS AND KEY TO RATINGS

Preferred Practice Pattern® guidelines should inécelly relevant and specific enough to provide
useful information to practitioners. Where evideegests to support a recommendation for care, the
recommendation should be given an explicit rathreg shows the strength of evidence. To accomplish

these aims,

methods from the Scottish Intercoltegiuideline Network(SIGN) and the Grading of

Recommendations Assessment, Development and Ewaiti@&RADE) group are used. GRADE is a

systematic approach to grading the strength ofdtad body of evidence that is available to support

recommendations on a specific clinical managenssute. Organizations that have adopted GRADE

include SIGN, the World Health Organization, theegy for Healthcare Research and Policy, and the

American College of Physiciaris.

¢ All studies used to form a recommendation for @aeegraded for strength of evidence individualhyd a
that grade is listed with the study citation.

+ To rate individual studies, a scale based on $liGNsed. The definitions and levels of evidenceate
individual studies are as follows:

[++ High-quality meta-analyses, systematic reviefveandomized controlled trials (RCTs), or
RCTs with a very low risk of bias

I+ Well-conducted meta-analyses, systematic revigfiRCTs, or RCTs with a low risk of bias

- Meta-analyses, systematic reviews of RCTs, ol R@ith a high risk of bias

I++ High-quality systematic reviews of case-cohtstocohort studies
High-quality case-control or cohort studies witheay low risk of confounding or bias and a
high probability that the relationship is causal

I+ Well-conducted case-control or cohort studiethwa low risk of confounding or bias and a

moderate probability that the relationship is chusa

Case-control or cohort studies with a high riglkconfounding or bias and a significant risk that
the relationship is not causal

Nonanalytic studies (e.g., case reports, cases)

¢ Recommendations for care are formed based on tiedfdhe evidence. The body of evidence quality
ratings are defined by GRABERs follows:

Good quality Further research is very unlikely bawege our confidence in the estimate of
effect
Moderate quality Further research is likely to hamemportant impact on our confidence in the

estimate of effect and may change the estimate

Insufficient quality Further research is very likeéb have an important impact on our confidence in

the estimate of effect and is likely to changedhtéimate
Any estimate of effect is very uncertain

+ Key recommendations for care are defined by GRA&&Efollows:

Strong

Used when the desirable effects of an intervertiearly outweigh the

recommendation undesirable effects or clearly do not

Discretionary Used when the trade-offs are less certain—eitheaulme of low-quality evidence
recommendation or because evidence suggests that desirable aeditatnle effects are closely

balanced

¢ The Highlighted Findings and Recommendations faeGaction lists points determined by the PPP
Panel to be of particular importance to vision guodlity of life outcomes.

¢ All recommendations for care in this PPP were ragdg the system described above. Ratings are
embedded throughout the PPP main text in italiterature searches to update the PPP were undertake
in April 2018 and June 2019 in PubMed and the CamdilLibrary. Complete details of the literature
searches are available online_ at www.aao.org/ppp.
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HIGHLIGHTED FINDINGS AND
RECOMMENDATIONS FOR CARE

Risk factors for epithelial membrane (ERM) includereasing age, other retinal pathologies (e.gstey@r
vitreous detachment [PVD]), uveitis, retinal brealesinal vein occlusions, diabetic retinopdthyand ocular

inflammatory diseases).

The majority of ERMs will remain relatively stakd@d do not require therapy. In patients who hagasof
vitreomacular traction (VMT) of 1500 um or lessg fihcidence of spontaneous release of traction fheam

macula occurs in approximately 30% to 40% of eyes a follow-up of 1 to 2 years.

Spectral-domain optical coherence tomography (SO-Q€a highly sensitive and routine methodology

used to diagnose and characterize ERM, VMT, andcéated retinal changes.

Vitrectomy surgery is often indicated in affecteatipnts who have a decrease in visual aculity,
metamorphopsia, double vision, or difficulty usthgir eyes together. Vitrectomy for ERM or VMT uliya
leads to improvement of the metamorphopsia andabestuity. On average, approximately 80% of pasient

with ERM or VMT will improve by at least 2 lines efsual acuity following vitrectomy surgery.
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INTRODUCTION

DISEASE DEFINITION
Epiretinal membranes (ERMs) are sheet-like stresttinat develop on the inner surface of the
neurosensory retina. Vitreomacular adhesion (VM2an attachment of the posterior cortical vitreous
to the macula without resultant traction. Vitreomac traction (VMT) occurs when the posterior
cortical vitreous partially separates from thenatyet some areas of adhesion remain that exert
tractional forces on the neurosensory retina. Ténakg, distortion, intraretinal cystoid changes,
macular hole, and even subretinal fluid in the ntecan result from the VMY The macular changes
that result from either ERM or VMT lead to simiymptoms: reduced visual acuity,

metamorphopsia, difficulty using both eyes togethad even diplopia.

PATIENT POPULATION

The patient population is predominately adults.

CLINICAL OBJECTIVES

¢ Describe the pathogenesis of ERM and VMT
Recognize symptoms and signs of ERM and VMT
Describe the natural history without treatment
Propose a treatment strategy

Educate the patient about treatment options

* & 6 o o

Optimize visual function and/or relief of symptoms

BACKGROUND

Epiretinal membranes consist of fibrocellular piextation on the surface of the neurosensory retiith, or
without wrinkling of the retina. They comprise réae cellular elements, vitreous structures, abhdofiic

components.Idiopathic ERMs do not have a clearly identifiabiisé'

Secondary ERMs may occur after retinal breaks taaienents, or following intraocular surgery, trayma
retinal laser or cryotherapy treatmémtn ERM is likely due to reactive wound healing as@ssociated with
a proliferation of either reactive retinal pigmepithelial (RPE) cells and/or retinal glial ceEpiretinal
membranes are also common in eyes with retinalWasdiseas®’ (e.g., diabetic retinopathy and venous
occlusions) and/or inflammation. A systematic rewfeom 2016 which included over 49,000 subjectsnfibu
that ERMs are relatively common among aged popmuiatie meta-analysis showed that only greater ade a

female gender significantly conferred a higher o§lERM 2

The vitreous is most firmly attached at the vitrebase, the optic nerve head, and the mactiia.posterior

vitreous detachment (PVD) evolves and progressesymars. Initially, the posterior vitreous will partially
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detach yet will remain attached within the macuégjion. Eventually, a complete detachment occumsnwvh
the vitreous detaches from the macula and finatljnfthe optic nerve head. When the vitreous detafrben
the nerve head, the patient may see the acute oineaters or even flashes or photopsia. Comhitieese
represent the classic symptoms for the onset atate PVD. On fundus examination, a Weiss ring
represents the glial remnant from the attachmetiiteabptic nerve on the posterior cortical vitreans is

typically seen on the posterior vitreous face aote¢o the optic nerve.

During the evolution of a PVD, vitreous may remadherent to the macula. Vitreomacular adhesion, the
attachment of the posterior cortical vitreous ® tieurosensory retina, may represent the normaltao of
a PVD. Vitreomacular traction occurs when the padgaiar vitreous continues to separate from thegpiost
retina yet remains adherent to a region or areatheaenter of the macuia® The pathologic mechanism
responsible for such an abnormal adhesion witlémtlacula that leads to VMT is unclear. The comimnat
of attachment at the macula with surrounding viieseparation creates traction and may lead tkething,
distortion, intraretinal cystoid changes and evaratinal fluid or tractional detachment at the maé
Epiretinal membranes can also lead to macularitraeind similar visual symptoms. Both ERM and VMT

may lead to loss in visual acuity, metamorphomifficulty in using both eyes together, even dip&op

The most common type of ERM appears as a thinsliraant, cellophane-like membrane on the surface of
the retina>** An ERM may not lead to tractional changes, andutngerlying neurosensory retina may often
appear normal. Epiretinal membranes can contraetetier, leading to folds in the retina, distortfrthe
inner and even the outer macula, traction on retiessels, and even displacement of the maculkectopia.
The normal foveal depression is often absent dodéexd, and the macula may develop cystoid spaces,

lamellar macular hole, or even a full-thicknessehol

Epiretinal membranes that have a thicker, whiteplic appearance that obscures the underlyingagtire

more likely to become symptomatic and displaceniaeula than the thinner, more translucent ERNMS.

The macular changes in VMT are often similar todhanges of the retina that result from an ERMVMIT,
raised edges of adherent vitreous may be seepénigapillary distribution around the optic neneal and

is referred to as vitreopapillary traction. Thisiddgion can be confused with optic nerve disordersh as
papilledemd? There is some suspicion that vitreopapillary imcmight be associated with decreased vision

and even ischemic optic neuropathy in some cddasither studies are required to verify this.

INCIDENCE AND PREVALENCE

Epiretinal membrane and VMT are relatively commetinal conditions. Higher prevalence of both
conditions is associated with older dgéitreomacular traction is less common than ERM afidcts
an estimated 0.4% to 2.0% in a population of UdBlta over the age of 63.The prevalence of
ERMs is based on several population-based studieducted in various ethnic groups worldwide
over the past 20 years. It is estimated to occapproximately 30 million adults in the United &t
43 to 86 years ol Epiretinal membranes may be bilateral in up to 20%5% of caseSs!’™*°

Prevalence ratésange from a low of 2.2% and 3.4% in the BeijingStud?’ and in the Handan

10
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Eye Study in rural China, respectivél{o moderate (7% and 8.9%) in two Australian popoites '
to a high of 18.8% and even 28.9% among Latind®mAngele& and in a multi-ethnic study
conducted in six communities in the United Stadsl(-Ethnic Study of Atherosclerosis [MESAY.
The presence or absence of ERM in most studiedased on the use of nonmydriatic retinal
photography®?*More recently, at the 20-year follow-up examinasi@f the Beaver Dam Eye Study
population (mean age of 74.1 years), spectral-domygtical coherence tomography (SD-OCT) was
used and documented a higher prevalence of 3% 1¥4eyes with no macular pathology on clinical
exam prior to cataract surgery, prevalence of ERM voutine SD-OCT ranged from 2.2% to
11.0%%%

In most populations studied, cellophane maculopétigy early asymptomatic form of ERM) occurred
more frequently than thicker or more opaque pneattinacular fibrosis (a term used for symptomatic
ERM)."'81922The prevalence of cellophane maculopathy varieahft.8% and 2.2% in urban and
rural Chind*°to as high as 16.3% among Los Angeles Latfasd 25.1% in MESA? Diabetes and
hypercholesterolemia are associated with highesrat cellophane maculopatfyPreretinal macular
fibrosis prevalence was more consistent acrossestudith rates ranging from 0.7% in rural CHina
to 3.5% among Asian India$3.8% in MESA!® and 3.9% in Melbourne, AustraffaThere are
several reasons that might explain the variablegleace results from different studies, includihg t
sensitivity of the specific testing or imaging mbgaused, differences in classification of ERMdan

differences in the populations (e.g., age, ethyitifiestyle).

RISK FACTORS

Increasing age was consistently identified aslafastor for ERM in all studie$Prevalence varies

by ethnicity, but patterns are not consistent acstsdies. For example, in the United States, MESA
data suggest that the prevalence of any ERM wdwsehkitdgn persons of Chinese ancestry (39.0%),
intermediate in Hispanics (29.3%) and whites (27.,5%d lowest in blacks (26.2%)whereas the
data from China suggested that the ERM prevalestes were much lower (2.2% and 3.49%).
Epiretinal membrane occurs more frequently in pessmith retinal pathology (e.g., uveitis and other
ocular inflammatory diseaséSretinal break$® retinal vein occlusion§;*®*°proliferative diabetic
retinopath{*®) and following cataract surgety® It may be associated with impaired visual acuity o
visual field loss™>?°particularly for those eyes with more severe ERM&.number of other more
speculative risk factors have been suggested Ivat at been confirmed. These include gefider,
myopia?® hyperopia? smoking!?* higher educatiofi diabete$, hypercholesterolemianarrow

retinal arteriolar diametérbody mass indeX and stroké®

PATHOGENESIS OF EPIRETINAL MEMBRANE AND VITREOMACULAR TRACTION

Epiretinal Membrane

A longstanding hypothesis was that ERMs developnd VD results in microbreaks of the

internal limiting membrane (ILM) that, in turn, @l for the migration of retinal glial or

11
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possibly RPE cells onto the anterior retinal suefaghere they proliferafé:! The hypothesis
was supported when RPE cells, fibrous astrocysmaeytes, and fibrocytes were observed in
ERMs of eyes that had no apparent retinal breaksy lor cryopexy, or eye surgéfyAn
alternative hypothesis gaining acceptance is thdtbreaks are not necessary for ERMs to
develop, and an ERM may originate from cells in¢bgical vitreous remnants on the ILM that
are activated into myofibroblasts resulting in meante formation and contractién®?

Epiretinal membranes have also been observed sweigrout an obvious PVES.In eyes with

a PVD, vitreous remnants have been documentedeosuitiace of the retinfd° Even the
presence of a Weiss ring does not always inditetethere has been a complete separation of

the posterior hyaloid membrane from the entiregrirst retinal surfacé®

Laminocytes, vitreous cells from the posterior bjddmembrane (hyalocytes), have been
shown to represent a major cellular componentiopiathic ERMs’’ Hyalocytes, however, are
not native to the vitreous but originate from banarrow-derived cells and are continuously
renewed® Extracellular matrix material has also been cdesiy detected in specimens of
ERMs from eye bank eyes or from surgically remonezinbrane&3*%’ Retinal glial cells,
hyalocytes, their transdifferentiation into fibrabts and myofibroblasts, along with the
development of extracellular matrix and fibrosigether lead to ERM formatidrin summary,
these and other studies show that the formati@ndRM includes some combination of
vitreous collagen, several different potential welt origins, differentiation of these cells, and
the formation of new collagen and an extracellofatrix material. The constitution of ERMs

varies and, therefore, ERMs are likely have a g€ possible origins and causes.

Vitreomacular Traction

As mentioned, the process of a PVD may be a preldmype, and portions of the posterior
cortical face may remain adherent to the maculaead to tractional changes. Investigators
have broadly separated VMT, based on OCT, intolsanal large areas of adherence. A
localized vitreomacular attachment of about 500qanmses elevation, traction, and subsequent
intraretinal cystoid spaces in the foveal neuroggnetina. A broad attachment measuring
about 1500 um (approximately 1 disc diameter) @rse more elevation of the macula, even
to the point of a macular retinal detachment, kit configuration is less likely to have
intraretinal cystoid spacé3>°Of course, there is a continuum of areas of attectt from

pinpoint to over 1500 um in diameter. The vitreattachment may release spontaneously over

time, especially in eyes with more focal areasdffeaencé®

Epiretinal membranes often contain native vitrecoliagen on histopathology specimens and
may evolve between the neurosensory retina antieous attachmerit.Because they adhere
tightly to the ILM, ERMs may play a role in VMT Hyinding the remaining attachment of the

vitreous to the macuff:*#?
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CARE PROCESS

PATIENT OUTCOME CRITERIA

* 6 o o

Patient outcome criteria include the following:

Prevent vision loss and functional impairment
Optimize visual function
Minimize symptoms (e.g., metamorphopsia, diplopia)

Maintain or improve quality of life

DIAGNOSIS

HISTORY

Many people with ERM have stable vision with fewrgtoms, whereas others are more
symptomatic and have progressive loss of visuatfan. Patients are often especially bothered
by metamorphopsia or diplopia and may experienffiedlties in reading, driving, or even being
able to use their eyes togeti&f° Commonly, patients report that they close onevetyiée

reading in order to eliminate the distortion frame affected eye.

Patients with VMT have similar symptoms of impairésual function and metamorphopsia that
may be acute or chronic depending on the sevefitiyeotraction and the resulting distortion or
detachment of the macula. Frequently, the visuaityof patients with either VMT or ERM

does not change dramatically during short-ternofeilip%4" 4

Examination

Examination includes the following elements:
+ Slit-lamp biomicroscopy of:
¢ The macula and vitreoretinal interface
¢ The optic disc to rule out an optic pit or advancagping
+ Anindirect peripheral retinal examination

+ Amsler grid test and/or Watzke-Allen test

Diagnostic Tests

Optical coherence tomography is a highly senstive routine method used to diagnose
and characterize VMA (see Figure 1), ERM, VMT (§égure 2), and the associated retinal

§:26:39.4047495 5mparing the OCT images in the abnormal eye imidiges of a

change
normal eye (see Figure 3) is a very helpful edocati tool to help patients better
understand their eye problem. An ERM on OCT appasia hyper-reflective and

sometimes irregular layer on the inner surfacéefretina (see Figure 4), usually adherent

13
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across the surface of the retina. It frequentlgcited by pegs emanating from the inner
retinal surface with intervening hyporeflective sps of ERM separation that gives a
corrugated appearance in cross section. Opticareolse tomography commonly
demonstrates that the traction from the ERM leadddvation of the normal foveal
depression. The inner retina is typically throwtoifolds, with thickening of the macula
and associated cystoid spaces in various retigatsa® Using OCT imaging, lamellar
macular holes (see Figure 5) may have variableegsgof inner-retinal tissue loss, often

with well-delineated edges that are affected bgtivaal elements from the ERRA®’

FIGURE 1. Vitreomacular adhesion. The posterior vitreous face (blue arrows) is separated from the neurosensory
retina and a foveal attachment (white arrow) or VMA remains. Note that there is no secondary retinal pathology
from this attachment site. (Courtesy of Timothy W. Olsen, MD

FIGURE 2. Vitreomacular traction. (Copyright © 2015 American Academy of Ophthalmology)

14
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FIGURE 3. Normal retina. The various layers of the retina are easily visualized using spectral-domain optical
coherence tomography through the fovea. (Copyright © 2015 American Academy of Ophthalmology®)

FIGURE 4. Epiretinal membrane. Optical coherence tomography reveals a fine, moderately reflective membrane
variably attached to the inner retinal surface. There is associated retinal edema. (Copyright © 2015 American
Academy of Ophthalmology®)

FIGURE 5. Lamellar hole. Optical coherence tomography demonstrates an intraretinal split, with separation of the
inner and outer foveal retinal layers and the absence of a full-thickness foveal defect. (Copyright © 2015
American Academy of Ophthalmology®)

15
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The OCT findings of VMT are similar, except tha¢ thosterior hyaloid remains partially attached
to the macula and is separated in the perimacetfon®*° Cystoid spaces may be present in the
entire macular region in VMT. Presumably, thesenglea are due to anterior-posterior vitreous
traction associated with VMT as opposed to a mangential traction from an ERM. The extent of
the VMT varies from a small focal adhesion to géarbroad adhesion that extends over the entire
macula’®®Both ERM and VMT often occur together; thus, thatfires are commonly combin&d.
In 60 eyes with ERM, the vitreous was noted to dieeaent to the macula in 57%Similarly,

13/20 eyes (65%) with VMT were noted to also hav&RM

16
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Ancillary Tests

A fluorescein angiogram or optical coherence toraphy angiography (OCTAY** may

be helpful to evaluate ERMs and/or VMTThe fluorescein angiogram and OCTA may be
useful to detect other retinal pathologies thatlmamassociated with ERMs, such as a
branch retinal vein occlusion, diabetic retinopathgcular telangiectasia, choroidal
neovascularization, and other inflammatory condgiorl he fluorescein angiogram may be
relatively normal in eyes with early ERM. As ERMntaction increases, the macular
vessels may become tortuous near the epicenteaadion or straightened around the
epicenter of traction. Some retinal vessels, egfigt¢he capillaries that are under
tractional forces, may demonstrate a leakage patvesst detected by comparing the early
stages of the angiogram with the later stages.djeemay pool in cystoid spaces,
especially in the recirculation phase. However,staéning and leakage in the fovea is
usually not as uniformly circular as typically seermpseudophakic cystoid macular edema
(which is often accompanied by a hyperfluoresc@ticanerve in the later phase of the
angiogram). Retinal vascular changes, such adagpilropout, telangiectasia, collateral
vessels, and microaneurysm formation that are matespread, suggest diabetic

retinopathy or central vein occlusion.

MANAGEMENT

Nonsurgical

Patients should be informed that the majority oM=Rwill remain relatively stable and do not
require therapy? Patients should also be reassured that theredsyasuccessful surgical
procedure that could address worsening symptords@easing visual acuity. Furthermore,
patients should be encouraged to periodicallyttest central vision monocularly in order to
detect changes that may occur over time, suchcasasing metamorphopsia and/or
development of a small, central scotoma. Educatatgents about the signs and symptoms of
progression and regular monocular Amsler gridgséire both important. Although the visual

acuity rarely improves spontaneously, it may worsen

Observation without Treatment

Using fundus photography, a population-based stid®654 persons showed that only 29% of
ERMs progressed over 5 years; 26% regressed, &d&9ained approximately the same.
Only 20% of eyes with cellophane maculopathy presge over the same time perfée
clinic-based study of 34 eyes with ERM and lamatfacular holes showed that the vision did
not change over a mean follow-up of 18 monthspaigih two eyes progressed to a full-
thickness macular hofé A prospective study of 47 eyes with ERM found tifet visual acuity
and clinical appearance did not change over a a8 monthg® A study using SD-OCT
images found that the ERM separated from the rétirealy 16 of 1091 (1.5%) eyes with a pre-
existing PVD but in 21/157 (13.6%) of eyes that dad have an apparent PVD over a mean
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follow-up of 33 month$® The separation of the ERM led to improved visuality in both

groups.

In eyes with VMT of 1500 um or less, patients ofteve stable visual acuity, and the
incidence of spontaneous release of traction floemtacula occurs in 23% to 47% of eyes
over a follow-up of 1 to 2 yeaf§>2°9€0676qjsyally the release of traction results in an
improvement in visual acuity and less severe sympt@ssuming no full-thickness macular
hole is created. An earlier study, however, fourat the visual acuity in 34 of 53 eyes (64%)
with VMT decreased 2 Snellen lines or more oven&ths of follow-ug® However, 43/53
(81%) of the eyes reported in this study had cgsteacular spaces detected at baseline. Thus,
eyes with cystoid spaces at baseline may represewtiort of patients with a more guarded

prognosis’?
Surgery

Vitreopharmacolysis — Ocriplasmin

Ocriplasmin is a recombinant proteolytic enzyme thas approved by the FDA for
intravitreal injection for the treatment of symptatic VMA (VMT) in 2012* The phase

11l ocriplasmin studies did not evaluate the useaiplasmin in people specifically with
ERM; however, a small number of subjects with ERM &MT was included in the study.
The ERM/VMT in this combination group released ifi% subjects receiving the drug
compared with 1.5% in the placebo grduiven this small and uncertain effect,

intravitreal ocriplasmin is not an effective treamh of the ERM?"3

The inclusion criteria in the phase Il studieofiplasmin included all eyes with vitreous
traction on the macula, including a subset of eyitls stage 2 macular holes. Overall, 27%
of eyes in the ocriplasmin group reached the pynead point (resolution of VMA),
compared with 10% of placebo-injected eyesQ.001). A subgroup analysis of multiple
covariates in the study suggested that resolutietheoVMA may be achieved more often
in younger patients (<65 years), eyes without aME&yes with a full-thickness macular
hole and associated VMA, phakic eyes, and eyesavitital VMA of 1500 pm or les§.A
Cochrane review of 932 eyes in four studies coreguthat although ocriplasmin is useful
in the treatment of symptomatic VMA, up to 20% gés treated with ocriplasmin will still
require additional treatment with pars plana viety within 6 months? (I+, Good

quality, Strong recommendatiofipere were more ocular adverse events in eydwin t
ocriplasmin group than in the control treatmentugr¢gsham or placebo injection). Some of
these adverse events, particularly vitreous flsaeid photopsia, are known to be
associated with PVD. If considering treatment with ocriplasmin, theating physician
should compare the treatment with observationg¢titjg a gas bubble into the vitreous, or
vitrectomy surgery. The discussion should includerelevant risks versus benefits for

each of these options.
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Complications of Ocriplasmin

A review of the adverse effects in the two phakedtiplasmin studies was performed; it
included 465 eyes treated with ocriplasmin and éy¥ treated with placebo. During the
first week after injection, the ocriplasmin grougdhabout a 10% risk of developing
vitreous floaters and photopsia, eye pain, andhebamation of either blurred vision or

decreased vision. Most of these early symptomdvess’

The greatest concern about potential toxicity wihk acute severe vision loss,
electroretinographic abnormalities, dyschromatqpesia disruption of the photoreceptor
layers. A review of the two phase Il trials reatthat only 10 subjects had
electroretinography changes, eight of whom haduésa of the measured dysfunction.
Sixteen subjects reported dyschromatopsia and Hyesptoms resolved in 14. Follow-up
was not possible in the other two subjects, simmesubject died and the other did not
return for further evaluatioff. The FDA concluded that the most severe complinatio
which include dyschromatopsia, electroretinograghianges, and visual field changes, are
rare and usually reversib{éNevertheless, the use of ocriplasmin is contraakend its

use has not been widely accepf&tf.

In a Macula Society survey study, members repag&dspective visual acuity, clinical
and OCT data on outcomes of ocriplasmin usageyfoptomatic VMA in 208 subjects.
These authors found that visual acuity decreasath®ore lines in 35 eyes (18%)
(compared with 0.6% in the MIVI-TRUST studies) dmd3 or more lines in 27 eyes
(14%) at the final visit. Complications includedgpbpsias (15%), dimness of vision
(14%), decreased color vision (10%), macular heleetbpment (5% [similar to MIVI-
TRUST]), macular retinal pigment epithelium atrofBy7%), retinal detachment (1.9%)
and retinal tear (1.4% [higher than in MIVI-TRUST})

An analysis of postmarketing data found a lowee Htadverse events than were reported
from the trials® The authors hypothesized that the lower ratekdrpbstmarketing survey
may have been due to a reluctance to report adegesds by the treating physician.
Clinicians should give careful consideration toggtions when considering the use of
ocriplasmin®® The use of ocriplasmin for the management of idibjz macular hole or

VMA associated macular hole is presented in thepaihic Macular Hole PPB.
Known side effects of ocriplasmin includé&

Decreased visual acuity

Retinal tears

Floaters

Blue-yellow vision, dyschromatopsia, or dark vision
Photopsias

Disruption of the photoreceptor layers

Visual field abnormalities

Electroretinography changes
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¢ Weakening of zonular fibers and possible lens swtlan

Gas Injection for Vitreomacular Traction

The injection of intravitreal gas has been repottedlso induce release of VMT within 1
month in 40% of study eyes in a relatively smati@a of 15 eye&® A cohort of 30 eyes
showed a slightly higher rate of release of 73%inifl month® Another, smaller study (9
eyes) used SF6 gas and had similar results (56Btrmiitmonth)’. In another study of 56
eyes, the rate of release of VMT using 0.3 ml gLB&8 was 85.7% and the rate of closure
of small holes was 60%.Overall, this technique is worthy of addressingandomized
clinical trials. In the absence of evidence frorahstrials, clinicians need to use their

judgment and counsel patients closely on the availlimited evidence.

Vitrectomy Surgery
The decision to intervene surgically in patienttbwERM/VMT usually depends on the

severity of the patient’s symptoms, especiallyithpact on their activities of daily living.
Patients should be asked how much they are botlerd@dr impaired by their visual
dysfunction; asking about impairments of readingriving ability is usually very
important. Patients should also specifically bestjoeed about distortional changes.
Vitrectomy surgery for ERM/VMT is elective rathdrain urgent. Earlier surgical
intervention for ERM may result in better long-tevimual acuity recovery than delayed
surgery, yet the time frame of the delay is comgidén months rather than in d&{janvith
regards to VMT, patients do not typically improvegheut vitrectomy surgery when the
area of VMT is broad (>1500 um), when there is @oepanying pathologic detachment
of the macula, or when the presenting visual adsipoor>® Overall, the recommendation
to observe or perform surgery is mainly based diepts’ discomfort with their vision,
along with their understanding of the associatskisr{e.g., cataract). Appropriate
intervention should be made with careful informedsent and a discussion of the risk-

benefit ratio of surgery.

Preoperative Discussion for Vitrectomy
The preoperative discussion should include thesrigky., cataract, retinal tears, retinal

detachment, endophthalmitis, vision loss due tioaetiamage) versus the benefits of
vitrectomy surgery. Discussion should also coverftllowing aspects of vitrectomy
surgery:

¢ The risk of cataract progression following parsplaitrectomy in phakic eyes is high.
Such progression occurs at variable rates and magé-dependent.

¢ If a cataract is present, cataract surgery mayelferckd, recommended prior to
vitrectomy surgery, or done at the same time asctibmy surgery.

¢ The type of anesthesia used is typically local nowad anesthesia. General anesthesia
may also be used, especially for anxious or clapwbic patients.

¢ Usually the visual acuity and symptoms of distartwill improve but not necessarily

resolve completely. In some cases, visual acuity dezrease and not recover.
20
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¢ Risk of epiretinal membrane recurrence.

¢ There is arisk of increase or decrease in posatiperintraocular pressure especially in
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patients with glaucoma.
The surgeon is also responsible for planning pestijve care and for communicating

care instructiong "

Technique
Epiretinal membranes and VMT are often presenténsame eye. During surgery, both

the VMT and ERM must be removed from the retindasig in order to release the
traction on the macuf&.Furthermore, some suggest that removal of the #rind the
macula releases the traction even more completelyeduces the rate of recurrerite.
One potential explanation for the reduced rateeofirrence in eyes that undergo ERM
and ILM removal could be related to residual géiatl fibrotic elements seen on the
retinal surface of the ILM on histopathology aff(RM removal in 80% of specimens

in one study?

Surgical removal of ERM/VMT is usually performednga 23-, 25-, or, a 27-gauge
vitrectomy system combined with local, monitore@sthesia care. The core vitreous is
removed, and the surgeon induces a detachmeng gfterior hyaloid from the optic
nerve and macula. The off-label use of Indocyagieen dye, trypan blue, or
triamcinolone may be used during surgery to hidtilige ILM and remaining vitreous,
respectively. The posterior hyaloid is commonlyaseped from the retinal surface
using aspiration, an illuminated pick, or forcepke peripheral vitreous is shaved,
particularly near the cannulas, to minimize th& déiatrogenic retinal breaks during
instrument exchanges. The vitreous is separated the retinal surface, extending at
least anteriorly to the equator, and removed. NeetERM and frequently the ILM are
removed with intraocular forceps, often under salezed viewing systems to enhance
visualization of the macula. Typically, a forcepsgrovitreoretinal blade, diamond-
dusted silicone tip, loop, or a needle may be tsadievate an edge of either the ERM,
ILM, or both together, which is then peeled and seed with a forcep& Regardless

of the technique, the surgical objectives are tttlgdree the macula of tractional

elements.

Histopathology of the peeled membrane demonstvatiéable amounts of ILM.
However, often there are patches of ERM and largassof ILM left on the retinal
surface after the initial peel. These remnantsheadifficult to visualize. Many

surgeons choose to use agents such as indocyaeere dye, brilliant blue dye, trypan
blue, or off-label triamcinolone to help visualite ILM and facilitate the peel. The
safety of these dyes remains somewhat controveygiaimany surgeons agree that very
low concentrations of dyes appear safe and maymmiieitrauma to the retina because
the ILM is more easily visualized. Minimizing exség intraoperative exposure of the

macula to light is important. An ERM typically isitker and has a shaggy or irregular
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configuration, whereas the ILM is thin, homogenaursg] scrolls following removal

from the retinal surface.

Once the ERM, ILM, or VMT has been removed, théneetan be examined for retinal
breaks or detachment. A small intraocular air belvbhy be used to help seal
nonsutured sclerotomies. When a surgeon suspéaiigizickness or deep lamellar
hole, a more complete fluid-gas exchange usingn@xmansile or minimally expansile

concentration of C3F8 or SF6 gas is performed.

Removal of the Internal Limiting Membrane
Table 1 lists 10 studies that compare the resitiiterooving the ERM alone with

removing both the ERM and ILM. Five of the studiesnd that peeling the ILM with
the ERM led to a lower incidence of recurrent ERMio studies showed no difference
between peeling or not peeling the ILM. Of noteMipeeling can be associated with
loss of inner retinal tissue, although the funciidmpact of this finding is unclear. A
systematic review of 13 studies found no differeimceisual acuity outcomes between

the two groups but greater anatomical successliafithpeeling?

1+, Good quality,
Discretionary recommendatio@®ne study did report that the ILM not peeling group
experienced greater and faster recovery of resi@asitivity than the ILM peeling

group??

22
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REsuLTS oF No ILM PEeeL vs. ILM PEeL INERM AND VMT

Study

Study Design

No.
of
Eyes
with
ERM

Follow-up
(mos)

Results

ERM
Removal
with or
without
ILM Peel
Was Not
Favored

Removal of
Both ILM and
ERM Was
Favored

ERM without
ILM
Removal
Favored

Park et al,
2003%

Case Series

44

At least 3

24 eyes no ILM peel (Group A); 20 eyes with
ILM peel (Group B). Average increase in
logMAR was 0.33 in Group A and 0.41 in
Group B. Recurrence rate of ERM was 21%

in Group A and 0% in Group B.

Bovey et al,
2004%

Case Series

71

Range 6-59,
mean 21.7

ERMSs peeled with no attempt to peel ILM
but ERM then studied by histopathology. 55
of 71 eyes had long segments of ILM and 16

did not: the 55, which had ILM,

had 3 lines of

vision gain compared to 1 line in non-ILM
group; recurrence rate of ERM was 9% in

ILM group and 56% in non-ILM

group.

Koestinger and
Bovey, 2005%

Case Series

75

Mean, 20

ERM removed in only 55 eyes and ILM also L]

peeled in 20 eyes using ICG to

stain. No

difference in VA between groups.

Kwok et al,
2005

Case Series

42

Mean, 32.8

Mean, 32.8
17 ERMs removed with no ILM

peel, and in

25 eyes both ERM and ILM were peeled.
Postop VA was logMAR 0.65 in the non-ILM

peel group and 0.46 in the peel

group. ERM

recurred in 3/17 non-ILM peel group and

0/25 of ILM peel group.

Shimada et al,
2009

Case Series

246

12

104 eyes ERM removed only; 142 eyes ERM

and ILM removed. Recurrence

rate of ERM

was 17/104 (16.3%) in ERM-only group and

0/142 eyes in ERM/ILM group.

Postop VA

did not differ between the groups.

Fang et al,
2017%

Systematic
Review

359

At least 3

Systematic review of 13 studies; no .
difference in BVCA at 12 mos (primary

outcome) between ERM/ILM group vs ERM-

only group, but there was significantly

increased CMT in the ILM peeling group

Oh et al, 2013%

Case Series

43

12

23 eyes ERM only; 20 eyes ERM and ILM °
peeled. ILM peel group was not favored at 3

mos. No difference between two groups at

12 months for VA, central retinal thickness,

and mfERG.
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Sandali et al, Case Series 440 Atleast 12 174 eyes had no ILM peel; 266 eyes had L]
2013% ILM peel. VA improvement postop was the
same between two groups; VA same with
dye-assisted ILM peel compared with none.
Recurrence rate of ERM was in 8.6% in non-
ILM peel group and 2.6% in ILM peel group.

Ripandelli et al, Randomized 60 12 ILM removed in 30 eyes, ERM only in 30
2015% Controlled eyes. Microperimetry showed statistically
Trial significantly greater and faster recovery in

ERM-only group.

Tranos et al, Randomized 102 12 ILM removed in 50 eyes, ERM only (no .
2017 Controlled ILM) in 52 eyes. No difference in BCVA or
Trial OCT thickness.

BCVA = best-corrected visual acuity; ERM = epiretinal membrane; ICG = indocyanine green; ILM = internal limiting membrane;
mfERG = multifocal electroretinography; OCT = optical coherence tomography; postop = postoperative; VA = visual acuity; VMT =
vitreomacular traction
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Outcome
Vitrectomy surgery is often indicated in patientsonare affected by a decrease in

visual acuity, metamorphopsia, double vision, @idailty using their eyes together.
Table 2 lists results for ERM and VMT following réctomy. On average, the visual
acuity improves by 2 lines or more after surgetye Visual results are highly variable,
however; although some patients experience lagealacuity gains, it is important to
note that, overall, 10% to 20% of patients will Bainchanged or worse vision
following surgery. Although results are variablegies on the NEI Vision Function
Questionnaire-25, on average, improve postopetgtt¥eMost metamorphopsia
improves and may normalize. Thus, even in the afesefivisual acuity gain, some

patients are pleased with the relief from somédlafahe metamorphopsia.

A study of 43 eyes showed that preoperative OCd@lenge of intact inner
photoreceptor and ellipsoid zone, also referreaktthe inner segment/outer segment
junction, was associated with better visual acaftgr a vitrectomy for ERM% A
similar study showed that the integrity of thepsbid zone and the cone outer segment
tips line (also known as the interdigitation zon&s also correlated with better visual
acuity!® The outer retina, the ellipsoid zone, and the temeptors’ outer segment
length may improve or even normalize after vitretgpand each feature is correlated
with improved visual acuity’>***In another study of 101 eyes using time-domain
OCT, the presence of photoreceptor disruption waad to be a predictor of poor

visual outcome after surgety.
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TABLE 2 RESULTS OF VITRECTOMY FOR EPIRETINAL MEMBRANE AND VITREOMACULAR TRACTION

Study No. of Follow-up (mos) Results
Patients

ERM Diagnosis

Koerner and Garweg, 60 Mean 24.7 73% improved vision; 61% 20/50

19995 or better; 57% final VA better
than preop

Wong et al, 2005'% 125 10.3 VA improved by a mean of 0.31

log units or 3 lines of vision; 16%
had unchanged acuity postop

Ghazi-Nouri et al, 20 4 No postop gain in mean VA; 40%
2006™* gained 2 lines or more;
metamorphopsia decreased
significantly (P=0.02); VFQ-25
improved significantly (P=0.03)

Arndt et al, 2007* 85 12 56% of patients had
metamorphopsia preop and 13%
postop
Bouwens et al, 2008'% 107 Results at 12 Mean postop VA gained 2 lines;

83% had less metamorphopsia

Okamoto et al, 2009’ 28 3 LogMAR improved from 0.49
preop to 0.24 postop; 11 (39%)
had no change in logMAR; VFQ-
25 scores significantly improved

Matsuoka et al, 2012'% 26 12 LogMAR VA 0.41 preop, 0.17 at
3 mos, 0.10 at 12 mos;
metamorphopsia score (baseline,
3, and 12 mos was 202, 137 and
108 respectively); VFQ-25 scores
significantly better at 3 and 12

mos
Garcia-Fernandez et al, 88 12 82% had better vision but 10%
2013'%° worse postop
Dawson et al, 2014**° 237 6 Mean preop 20/120; mean

postop 20/40

VMT Diagnosis

Koerner and Garweg, 50 Mean 10 73% improved vision; 66% 20/50
1999 or better; 60% final VA better
than preop
Witkin et al, 20102 20 28.6 Mean VA preop was 20/122 and
postop was 20/68
Jackson et al, 2013'* Meta- Variable; range 6-35 Mean preop logMAR 0.67; mean
analysis 259 postop_0.42; 33% gained 2 or
eyes from 17 more lines; 21% of eyes had
articles same or decreased VA postop

ERM = epiretinal membrane; logMAR = logarithm of the minimum angle of resolution; mos = months; postop = postoperative;
preop = preoperative; VA = visual acuity; VFQ-25 = National Eye Institute Visual Function Questionnaire; VMT = vitreomacular
traction
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Complications

The majority of phakic patients develop a progressiuclear cataract following

vitrectomy for ERM}'%1%

Retinal breaks and detachments are less commorcwitant vitrectomy surgery,
likely due to smaller-gauge instruments, cannulatddrotomies, improved
visualization of the retinal periphery, and managetof the peripheral vitreous,
including treatment of retinal breaks and or lazedi detachments. There may also be
less vitreous incarceration leading to retinalticacwith smaller-gauge sclerotomies.
Retinal breaks have been reported to occur in appedely 1% of cases (8/548) during
vitrectomies performed using a 23-gauge cannul@sys’ Another study also found
that retinal detachments occur in 1% (2/166) ofseontive 23-gauge vitrectomi€8 A
third study reported that in a total of 349 eydsed detachments occurred in 1% of
eyes undergoing a 23-gauge vitrectomy and in 3.6ées undergoing 20-gauge
vitrectomy™'® Endophthalmitis has been reported in less thabo.6f vitrectomies?™
122 Macular hole formation is also a potential comaiien of vitrectomy surgery for
ERM and VMT?®

Follow-up Evaluation after Surgery

*

* & o o

Patients who have surgery should be examined dopemstive day 1 and again 1 to 2

weeks following surgery or sooner, depending ordénelopment of new symptoms or
new findings during early postoperative examinatibime primary reasons for an earlier
follow-up visit or more frequent follow-up visitsehigh or low intraocular pressure, a

wound leak, pain, worsening vision, or other conagra retinal complication.

Components of the follow-up examination shoulduidel the following:

Interval history, including new symptoms

Measurement of intraocular pressure

Slit-lamp biomicroscopy of the anterior segmentjuding the wound sites and central
retina, if possible

Indirect binocular ophthalmoscopy of the peripheetina

Counseling on the use of postoperative medications

Counseling on the signs and symptoms of retinalatehent

Precautions about intraocular gas, if it has bessgu

PROVIDER AND SETTING

Diagnosis and management of ERM, VMT, or VMA reeuwpecial expertise, surgical skills, and

specialized equipment to detect alterations irr¢tiea in order to select, perform, implement, and

monitor appropriate management or treatment. Rafeoran ophthalmologist who has expertise or
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experience in managing this condition is recommdndibe performance of diagnostic procedures is
often delegated to appropriately trained and supetdvpersonnel. However, the interpretation of the
results of the diagnostic procedures, as well asrtdical and surgical management of ERM,
requires the medical training, clinical and surfjjudgment, and experience of an ophthalmologist

who is also trained in vitreoretinal surgery ansedise.

COUNSELING AND REFERRAL

Patients should be informed to notify their ophtiallogist promptly if they have symptoms such as
an increase in floaters, a loss of visual fieldfanerphopsia, or a decrease in visual acfty?®
Because vision rehabilitation (as described inMiséon Rehabilitation PPP) helps restore some
functional ability, patients with functionally liing postoperative visual impairment should be
referred for vision rehabilitation and social sees™?’*?°Such a referral is particularly important
when there is a residual central or paracentrabsta. More information on vision rehabilitation,

including materials for patients, is available atwvaao.org/smart-sight-low-vision.

SOCIOECONOMIC CONSIDERATIONS

A cost-utility analysis of ERM surgery in the betteeing eye compared with observation resulted in
a mean gain of 0.755 discounted quality-adjustedyitars (QALYS) (3% annual rate) per patient
treated. This model resulted in $4,680 per QALYtfos procedure. When sensitivity analysis was
performed, utility values ranged from $6,245 to/88/QALY gained, and medical costs varied from
$3,510 to $5,850/QALY gained? Epiretinal membrane surgery in the worse-seeimgceynpared

with observation resulted in a mean gain of 0.Z¢dalinted QALYSs per patient treated. The $/QALY
was $16,146, with a range of $12,110 to $20,188dbas sensitivity analyses. Utility values ranged
from $12,916 to $21,520/QALY.

A study compared the costs of surgery versus usirniglasmin for the treatment of VMT based on
data from multiple surgical papers and the MIVI-TRUstudy.* When pars plana vitrectomy was
selected as the primary procedure, the overall tethbaost ranged from $5,802 to $7,931. The cost per
line was $2,368 to $3,237, the cost per line-yased was $163 to $233, and the cost per QALY was
$5,444 to $7,442. If intravitreal injection of qaidsmin was the primary procedure, the overall
imputed cost was $8,767 to $10,977. The cost perrknged from $3,549 to $4,456, the cost per line-
year saved was $245 to $307, and the cost per QAday between $8,159 and $10,244. If intravitreal
saline injection was used as a primary procedheepverall imputed cost was $5,828 to $8,098. The
cost per line was $2,374 to $3,299, the cost peryear saved was $164 to $227, and the cost per
QALY was $5,458 to $7,583. The conclusion was titaectomy surgery was more cost-effective

than ocriplasmin for the primary treatment of VMt Overall, the results of these calculations
suggest that ERM surgery is a very cost-effectiee@dure when compared with other interventions

across medical subspecialties.
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APPENDIX 1. QUALITY OF OPHTHALMIC CARE
CORE CRITERIA

Providing quality care
is the physician's foremost ethical obligation, and
the basis of public trust in physicians.

AMA Board of Trustees, 1986

Quality ophthalmic care is provided in a manner aittl the skill that is consistent with the bedeirests of
the patient. The discussion that follows charazésrithe core elements of such care.

The ophthalmologist is first and foremost a physiciAs such, the ophthalmologist demonstrates
compassion and concern for the individual, andzesl the science and art of medicine to help atevi
patient fear and suffering. The ophthalmologistet to develop and maintain clinical skills at ttighest
feasible level, consistent with the needs of pédiethrough training and continuing education. The
ophthalmologist evaluates those skills and medinalvledge in relation to the needs of the patiet a
responds accordingly. The ophthalmologist also essthat needy patients receive necessary carlgios
through referral to appropriate persons and faeslithat will provide such care, and he or she stpp
activities that promote health and prevent diseaskdisability.

The ophthalmologist recognizes that disease plpatsnts in a disadvantaged, dependent state. The
ophthalmologist respects the dignity and integoitis or her patients, and does not exploit their
vulnerability.

Quality ophthalmic care has the following optimttibutes, among others.

+ The essence of quality care is a meaningful pestrg relationship between patient and physicidre T
ophthalmologist strives to communicate effectiwglth his or her patients, listening carefully t@ith
needs and concerns. In turn, the ophthalmologistaés his or her patients about the nature and
prognosis of their condition and about proper gopta@priate therapeutic modalities. This is to easur
their meaningful participation (appropriate to thanique physical, intellectual and emotional state
decisions affecting their management and carenpodve their motivation and compliance with the
agreed plan of treatment, and to help alleviate fears and concerns.

« The ophthalmologist uses his or her best judgrimeahoosing and timing appropriate diagnostic and
therapeutic modalities as well as the frequenagvaduation and follow-up, with due regard to the
urgency and nature of the patient's condition arique needs and desires.

« The ophthalmologist carries out only those procesiior which he or she is adequately trained,
experienced and competent, or, when necessarssisted by someone who is, depending on the urgency
of the problem and availability and accessibilifyatiernative providers.

+ Patients are assured access to, and continuibyeefied and appropriate ophthalmic care, whictbean
described as follows.

+ The ophthalmologist treats patients with due regartimeliness, appropriateness, and his or her ow
ability to provide such care.

+ The operating ophthalmologist makes adequate givior appropriate pre- and postoperative patient
care.

+ When the ophthalmologist is unavailable for hifer patient, he or she provides appropriate atern
ophthalmic care, with adequate mechanisms for imiiog patients of the existence of such care and
procedures for obtaining it.

+ The ophthalmologist refers patients to other oglmiologists and eye care providers based on the
timeliness and appropriateness of such referralpttient's needs, the competence and qualification
of the person to whom the referral is made, anésscand availability.
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+ The ophthalmologist seeks appropriate consultatitm due regard to the nature of the ocular oeoth
medical or surgical problem. Consultants are sugge®r their skill, competence, and accessibility.
They receive as complete and accurate an accouwsttig problem as necessary to provide efficient
and effective advice or intervention, and in tueepgond in an adequate and timely manner.

+ The ophthalmologist maintains complete and aceurstdical records.

+ On appropriate request, the ophthalmologist presvia full and accurate rendering of the patient's
records in his or her possession.

+ The ophthalmologist reviews the results of corgidhs and laboratory tests in a timely and effecti
manner and takes appropriate actions.

+ The ophthalmologist and those who assist in pingidare identify themselves and their profession.

+ For patients whose conditions fail to respondéatinent and for whom further treatment is
unavailable, the ophthalmologist provides propeifgssional support, counseling, rehabilitative and
social services, and referral as appropriate anesaible.

« Prior to therapeutic or invasive diagnostic praged, the ophthalmologist becomes appropriately
conversant with the patient's condition by collegtpertinent historical information and performing
relevant preoperative examinations. Additionally,dr she enables the patient to reach a fully méar
decision by providing an accurate and truthful erption of the diagnosis; the nature, purposesrisk
benefits, and probability of success of the progdsesatment and of alternative treatment; anditesr
and benefits of no treatment.

+ The ophthalmologist adopts new technology (emgsl, devices, surgical techniques) in judicious
fashion, appropriate to the cost and potential fieratative to existing alternatives and to its
demonstrated safety and efficacy.

+ The ophthalmologist enhances the quality of carerhshe provides by periodically reviewing and
assessing his or her personal performance inaal&i established standards, and by revising eriagf
his or her practices and techniques appropriately.

« The ophthalmologist improves ophthalmic care by emamicating to colleagues, through appropriate
professional channels, knowledge gained througticeli research and practice. This includes alerting
colleagues of instances of unusual or unexpected td complications and problems related to new
drugs, devices or procedures.

+ The ophthalmologist provides care in suitably st@afind equipped facilities adequate to deal with
potential ocular and systemic complications reggiimmediate attention.

« The ophthalmologist also provides ophthalmic care manner that is cost effective without unacdapta
compromising accepted standards of quality.

Reviewed by: Council
Approved by: Board of Trustees
October 12, 1988

2" Printing: January 1991
3" Printing: August 2001
4" Printing: July 2005
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APPENDIX 2. INTERNATIONAL STATISTICAL
CLASSIFICATION OF DISEASES AND RELATED
HEALTH PROBLEMS (ICD) CODES

Epiretinal membrane and vitreomacular traction,clhinclude entities with the following ICD-9 andD&L0
classifications:

ICD-9 CM ICD-10 CM

Epiretinal membrane 362.56 H35.371
H35.372
H35.373

Vitreomacular traction, 379.27 H43.821
adhesion H43.822
H43.823

ICD = International Classification of Diseases; CM = Clinical Modification used in the United States

Additional information for ICD-10 codes:

« For bilateral sites, the final character of the codes in the ICD-10 CM indicates laterality. If no bilateral code is provided
and the condition is bilateral, separate codes for both the left and right side should be assigned. Unspecified codes
should be used only when there is no other code option available.

« When the diagnosis code specifies laterality, regardless of which digit it is found in (i.e., 4™ digit, 5" digit, or 6" digit):

Right is always 1
Left is always 2
Bilateral is always 3
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LITERATURE SEARCHES FOR THIS PPP

Literature searches of the PubMed and Cochrandalsta were conducted in April 2018; the search
strategies are provided at www.aao.org/ppp. Spelaifited update searches were conducted after 20bh@.

(epiretinal membrane/pathology[majr] OR epiretimeEmbrane/physiology[majr] OR

epiretinal membrane/physiopathology[majr])

(epiretinal membrane/surgery[mh] OR epiretinal meamb/therapy[mh] OR epiretinal

membrane/drug therapy[mh])

epiretinal membrane/diagnosis[MeSH Major Topic]

RELATED ACADEMY MATERIALS

Basic and Clinical Science Course
Retina and Vitreous (Section 12, 2019-2020)

Focal Points
Epiretinal Membrane (2009)

Ophthalmic Technology Assessment —
Published in Ophthalmology, which is distributed free to Academy memberslinks to full text available
at www.aao.org/ota.

Laser Scanning and Imaging for Macular Disease Q097)

Surgical Management of Macular Holes (2001; revieWee currency 2012)

Patient Education
Face-Down Recovery After Retinal Surgery Broch@@1¢)
Retina Informed Consent Video Collection (2013)

Preferred Practice Pattern® Guidelines — Free dowmlad available at www.aao.org/ppp.
Comprehensive Adult Medical Eye Evaluation (2015)

To order any of these products, except for the ffnagerials, please contact the Academy’s Custoreaiic
at 866.561.8558 (U.S. only) or 415.561.8540 or waag.org/store.
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