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Abstract 
Purpose: to review the causes, pathogenesis, clinical presentation, and modifications in 

surgical management of epiretinal membranes. Summary: Epiretinal membrane (ERM) is 

caused by proliferation of different cells on the inner retinal surface; it may be idiopathic or 

secondary to different ocular causes. It can be diagnosed by indirect ophthalmoscopy and 

optical coherence tomography (OCT) which is useful tool for follow up patients before and 

after surgery. It may be asymptomatic or causing visual disturbances which indicate its 

surgical removal. 
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Introduction 
Epiretinal membrane (ERM) is a term used 

to describe cellular proliferation on the 

inner retinal surface, it has variable names 

such as premacular fibroplasia, macular 

pucker, cellophane maculopathy, and 

premacular gliosis which reflect the wide 

spectrum of presentations and clinical 

findings as ERMs may range from a benign 

asymptomatic disorder to a condition 

associated with debilitating metamor-

phopsia and central visual loss. 

 

Classification of ERM 

ERM can be classified into idiopathic ERM 

without any associated ocular abnormality, 

secondary ERM which is caused by preexi-

sting or coexisting ocular pathology.
(1)

 

 

Various conditions associated with 2ry 

ERM were described such as retinal 

detachment (RD), RD surgical repair, laser 

photocoagulation, retinal cryopexy, 

proliferative vitreoretinopathy (PVR), 

retinal vascular diseases, intraocular inflam-

mation and ocular trauma.
(2,3)

 

 

Prevalence: 

Evidence regarding the epidemiology of 

ERM comes from two large population 

studies, the Beaver Dam Eye Study and the 

Blue Mountains Eye Study.
(4,5)

  

 

The overall prevalence of ERM in these 

populations was 7–11.8%, idiopathic ERMs 

were bilateral in 19.5–31%, the increased 

odds of ERM for persons over the age of 70 

compared with those younger than 60 was 

7:4, 39% in Chinese participants versus 

27.5% in Caucasians, whereas lower rates 

in the Japanese (4%).
(6)

 

 

The prevalence of ERM was significantly 

increased following cataract surgery 

(16.8%) and retinal vein occlusion 

(12.5%).
(4)

 

 

Grading of ERM   

A clinical grading system was proposed by 

Gass to describe the different stages of the 

disease.
(7)

 

 Grade 0 (cellophane maculopathy): 

translucent membrane with no 

underlying retinal distortion, 

asymptomatic.  

 Grade 1: ERM associated with 

irregular wrinkling of the inner retina. 

When fovea is involved, patients often 

complain of distorted or blurred vision. 

Other symptoms  include central 
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photopsia, macropsia and rarely 

monocular diplopia.
(7)

 

 Grade 2: an opaque membrane 

causing obscuration of underlying 

vessels and marked full thickness 

retinal distortion, 80% of  those 

patients may complain of blurred 

vision or metamorphopsia.
(8)

Cystoid 

macular edema (CME) may be present 

in 20–40% of those patients 
(9,10)

 

 

Pathogenesis: 

ERM represents a reactive gliosis in 

response to retinal injury or disease, 

ERMs have two main components: an 

extracellular matrix which consist of 

(collagen, laminin, tenascin, fibro-

nectin, vitronectin, etc.) and cells of 

retinal and extra retinal origin such as( 

glial cells, neurites, retinal pigment 

epithelium [RPE], immune cells, and 

fibrocytes).
(11)

 Distribution of these 

components differs according to the 

underlying pathogenesis of ERM, as 

more RPE cells are more evident with 

PVR, glial cells more abundant in 

idiopathic ERM and vascular compo-

nents more frequent in ERM due to 

retinal neovascularization.
(12)

 Also, 

Growth factors play an important role 

in the formation, progression, and 

transformation of these 

membranes.
(13,14)

  

 

In idiopathic ERMs, PVD may exert 

traction on the retina and induces 

müller cell gliosis, which migrate 

through small defects in the internal 

limiting membrane (ILM) and proli-

ferate on the inner retinal surface,
(15) 

while in RD, activated Müller cells and 

RPE cells  penetrate the ILM and pass 

through retinal breaks and continue to 

proliferate even after repair of RD.
(16)

  

 

Clinical presentation: 

The disease is usually asymptomatic 

especially in mild form; symptomatic 

patients may have blurred vision, 

metamorphopsia, micropsia and 

monocular diplopia. Visual affection 

which occurs with ERM is due to  

retinal distortion, macular edema, 

vitreomacular traction and this degree 

differs according to its thickness, trans-

parency and its relation to fovea. 
(7)

  

 

Avulsion of the ERM may cause reduction 

in or resolution of symptoms. ERMs may 

also be associated with macular pseudo 

holes, lamellar holes and full-thickness 

macular holes, as a result of tangential 

traction. It is possible that lamellar holes 

form when retinal cysts associated with the 

ERM rupture forming inner neural 

defects.
(17)

 

 

There are some conditions that may closely 

resemble an ERM and should be considered 

when making the diagnosis, such as 

Vitreomacular traction (VMT) and CME. 

 VMT, ERMs may coexist with 

VMT in 26–83% of cases, VMT 

differs from ERM by the degree of 

vitreous separation in the 

midperiphery as it is detached in 

VMT with ERM, while it is 

attached in ERM without PVD. 
(18,19)

 

 CME may also have similar 

appearance. It differs  that there is 

no distortion of the micro-

vasculature, it is always centered on 

the fovea, and may be seen on 

fluorescein angiography as a star 

pattern in late pictures.
(7)

 

 

Diagnostic investigations: 

 Optical Coherence Tomography (OCT) 

The introduction of spectral domain OCT 

(SD-OCT), which offers higher axial 

resolution, has allowed more detailed 

visualization of the effect of ERM on the 

underlying retinal layers.
(20, 21)

 

 

ERM is seen as a hyper reflective layer on 

the retinal surface which may be associated 

with underlying retinal corrugations, 

disruption of the foveal pit, retinal edema, 

and intraretinal cysts. Idiopathic ERMs are 

more likely to be associated with diffuse 

retinal adhesion, while secondary 

membranes may be characterized by focal 

retinal adhesion.
(22)
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OCT allowed investigators to monitor the 

clinical course of ERMs pre, post-

operatively and also intraoperative OCT has 

been used at the time of surgery with some 

success.
(23) 

 

Successful surgical removal of ERM is 

associated with reduction in macular 

thickness and improvement of foveal 

contour while little or no improvement in 

visual function.
(17)

 

 Fluorescein Angiography 

Despite the advantages of OCT, fluorescein 

angiography (FA) still remains a useful 

tool, particularly in cases with an 

underlying vascular event or choroidal 

neovascular membrane. FA can highlight 

the extent of retinal wrinkling, degree of 

retinal vascular tortuosity, and presence of 

macular edema.
(7)

 

 

Surgical Management of ERM 

The principal indications for ERM surgery 

are patient-reported symptoms of reduced 

VA with or without metamorphopsia. 

Introduction of small sutureless micro-

incision vitrectomy systems offered shorter 

operating times, less corneal astigmatism, 

diminished conjunctival scarring, improved 

patient comfort and in some cases, earlier 

visual recovery.
(24)

   

Core vitrectomy is performed, followed by 

posterior vitreous detachment (PVD) either 

actively with the vitreous cutter, or 

passively with a flute needle, starting by 

elevating the posterior hyaloid membrane at 

the level of the optic disc, subsequently, 

complete vitreous shaving is performed. 

After performing complete vitrectomy vital 

dyes are essentially used for adequate 

visualization of ERM such as: 

 Indocyanine green (ICG) which 

has a greater affinity for ILM than 

ERM and may be more useful when 

viewed as a negative stain, many 

studies found that RPE toxicity 

may occur with a solution that has 

an osmolarity <270 mOsm, a 

concentration above 0.5%, 

incubation time >30 seconds, and 

other additional factors such as 

application technique and duration 

of light exposure.
(25)

 

 Brilliant blue G (0.25 mg/mL) 

stains ILM but ERM is also stained 

to some degree, It is preferred when 

dual staining is necessary, for 

simultaneous removal of ERM and 

ILM 
(26)

. It is also injected under air 

and washed away after a few 

minutes. It does not appear to have 

the concerns regarding toxicity of 

ICG and thus may be a good 

alternative.
(25)

 

 Trypan blue (TB) (0.15%) 

highlights and stains  ERMs due to 

its strong affinity for glial cells, 

allowing good visualization of the 

extent of the membrane and thus 

aiding peeling but it doesn’t stain 

ILM .It is an excellent, non-toxic, 

heavy TB can be used which does 

not need an air-fluid exchange , left 

for one- to three-minutes and is 

then washed away.
(27, 28)

 

 

The edge of ERM is elevated using Tano 

diamond dusted membrane scraper 

(DDMS), a pick,  microvitreoretinal (MVR) 

blade or forceps, then it is grasped with the 

forceps to create circumscribed flap, then 

gentle dissection is started from the 

periphery to the center of the membrane 

(outside-in technique). Alternatively, the 

membrane is grasped centrally and peeled 

away from the center, always in a 

circumferential pattern (inside-out 

technique), the latter is preferred by many 

surgeons because the central retina is 

thicker and stronger, making it easier for 

the surgeon to find a tissue plane to begin 

with.
(29)

 

 

Pinch peeling is an alternative method  for 

minimizing tissue damage, in which the 

forceps is used to pinch the membrane 

without creating an edge and grasp it with 

the two blades on the surface of the 

membrane thus avoiding retinal contact and 

minimizing the risk of retinal injury.
(30)

 

 

Although patches of ILM are often removed 

at the time of ERM surgery, there is debate 

as to the potential benefit of completing   

ILM peeling following the removal of 

ERM. It has been proposed that removal of 
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ILM at the time of surgery removes the 

scaffold for myofibroblast proliferation and 

any residual microscopic ERM, thus 

reducing the risk of recurrence as well as 

improving visual outcomes.
(31,32)

 

Conversely, there are concerns that loss of 

retinal tissue and damage to müller cell 

footplates may adversely affect visual 

function and that rates of recurrence are not 

affected.
(33)

 

 

Surgical outcomes: 
Visual improvement of two or more lines 

may occur in 60–85% of cases 6–12 months 

after surgery; visual prognosis depends on 

preoperative vision, the duration of 

symptoms and the preoperative anatomical 

status of the fovea and retinal layers. 
(34, 35)

  

 

Both idiopathic and secondary ERMs 

appear to benefit to an equal extent from 

surgery; however, in some cases a 

preexisting macular pathology may limit 

the visual recovery.
(36)

 

Other parameters of visual function such as 

contrast sensitivity have been shown to 

improve significantly following surgery, 

even without improvement of vision.
(37)

 

Contrast sensitivity appears more closely 

correlated with improvements in quality of 

life measures than visual acuity and may 

therefore be a better indicator of the 

benefits of surgery.
(38)

 Stereopsis has also 

been shown to be significantly worse in 

patients presenting with ERM as compared 

with controls. Successful surgery may 

result in a significant improvement but does 

not return to normal levels within 6 

months.
(39, 40)

 

 

Regarding anatomical outcomes, 

postoperative reduction of the central 

macular thickness (CMT) has been a 

consistent finding in most studies, however, 

visual acuity is not always correlated with 

the decrease of retinal thickness.
(41)

 

 

Secondary epiretinal membranes have 

worse prognosis than idiopathic membranes 

with limited visual recovery, higher 

recurrence rates.
(42)

   

 

Conclusion 

Accidental finding of ERM on OCT is not 

an indication for surgical interference; we 

should depend on patient complaint and 

debilitating symptoms in our decision for 

surgery. 

Pars plana vitrectomy, ERM removal and 

ILM peeling is currently the preferred 

surgical treatment option to decrease 

recurrence rate of ERM. OCT is an 

essential tool for follow up the patients 

before surgery in decision making, 

intraoperative to ensure complete removal 

and after surgery to e detect any recurrence. 

Financial disclosure: No financial support 

was received regarding this study. 

 

Conflicts of Interest 

None of the authors have any proprietary 

interest in this work. 

 

Ethical clearance: taken from local 

research ethical committee of faculty of 

Medicine, Minia University. 

 

References 
1. McLeod D, Hiscott PS, Grierson I. 

Age-related cellular proliferation at the 

vitreoretinal juncture. Eye. 1987;1(Pt 

2):263-81. 

2. Sheard RM, Sethi C, Gregor Z. Acute 

macular pucker. Ophthalmology. 2003; 

110(6):1178-84. 

3. Uemura A, Ideta H, Nagasaki H, 

Morita H, Ito K. Macular pucker after 

retinal detachment surgery. 

Ophthalmic Surg. 1992;23(2):116-9. 

4. Fraser-Bell S, Guzowski M, 

Rochtchina E, Wang JJ, Mitchell P. 

Five-year cumulative incidence and 

progression of epiretinal membranes: 

the Blue Mountains Eye Study. 

Ophthalmology. 2003;110(1):34-40. 

5. Mitchell P, Smith W, Chey T, Wang 

JJ, Chang A. Prevalence and 

associations of epiretinal membranes. 

The Blue Mountains Eye Study, 

Australia. Ophthalmology. 1997; 

104(6):1033-40. 

6. Miyazaki M, Nakamura H, Kubo M, 

Kiyohara Y, Iida M, Ishibashi T, et al. 

Prevalence and risk factors for 

epiretinal membranes in a Japanese 

population: the Hisayama study. 



MJMR, Vol. 30, No. 4, 2019, pages (158-163).                              Abdullah et al., 

 

162                                                                                                            Epiretinal membrane; clinical  

presentation and management 

 
 

Graefes Arch Clin Exp Ophthalmol. 

2003;241(8):642-6. 

7. Wise GN. Clinical features of 

idiopathic preretinal macular fibrosis. 

Schoenberg Lecture. Am J 

Ophthalmol. 1975;79(3):349-7. 

8. Pesin SR, Olk RJ, Grand MG, Boniuk 

I, Arribas NP, Thomas MA, et al. 

Vitrectomy for premacular fibroplasia. 

Prognostic factors, long-term follow-

up, and time course of visual 

improvement. Ophthalmology. 

1991;98(7):1109-14. 

9. Hirokawa H, Jalkh AE, Takahashi M, 

Trempe CL, Schepens CL. Role of the 

vitreous in idiopathic preretinal 

macular fibrosis. Am J Ophthalmol. 

1986;101(2):166-9. 

10. Appiah AP, Hirose T, Kado M. A 

review of 324 cases of idiopathic 

premacular gliosis. Am J Ophthalmol. 

1988;106(5):533-5. 

11. Lesnik Oberstein SY, Lewis GP, Dutra 

T, Fisher SK. Evidence that neurites in 

human epiretinal membranes express 

melanopsin, calretinin, rod opsin and 

neurofilament protein. Br J 

Ophthalmol. 2011;95(2):266-72. 

12. Wickham LJ, Asaria RH, Alexander R, 

Luthert P, Charteris DG. 

Immunopathology of intraocular 

silicone oil: retina and epiretinal 

membranes. Br J Ophthalmol. 2007; 

91(2):258-62. 

13. Harada C, Mitamura Y, Harada T. The 

role of cytokines and trophic factors in 

epiretinal membranes: involvement of 

signal transduction in glial cells. Prog 

Retin Eye Res. 2006; 25(2):149-64. 

14. Oberstein SY, Byun J, Herrera D, 

Chapin EA, Fisher SK, Lewis GP. Cell 

proliferation in human epiretinal 

membranes: characterization of cell 

types and correlation with disease 

condition and duration. Mol Vis. 

2011;17:1794-805. 

15. Gandorfer A, Schumann R, Scheler R, 

Haritoglou C, Kampik A. Pores of the 

inner limiting membrane in flat-

mounted surgical specimens. Retina. 

2011;31(5):977-81. 

16. Lewis GP, Charteris DG, Sethi CS, 

Leitner WP, Linberg KA, Fisher SK. 

The ability of rapid retinal 

reattachment to stop or reverse the 

cellular and molecular events initiated 

by detachment. Invest Ophthalmol Vis 

Sci. 2002;43(7):2412-20. 

17. Massin P, Allouch C, Haouchine B, 

Metge F, Paques M, Tangui L, et al. 

Optical coherence tomography of 

idiopathic macular epiretinal 

membranes before and after surgery. 

Am J Ophthalmol. 2000;130(6):732-9. 

18. 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-

31. 

19. Gandorfer A, Rohleder M, Kampik A. 

Epiretinal pathology of vitreomacular 

traction syndrome. Br J Ophthalmol. 

2002;86(8):902-9. 

20. Ooto S, Hangai M, Takayama K, 

Sakamoto A, Tsujikawa A, Oshima S, 

et al. High-resolution imaging of the 

photoreceptor layer in epiretinal 

membrane using adaptive optics 

scanning laser ophthalmoscopy. 

Ophthalmology. 2011;118(5):873-81. 

21. Okamoto F, Sugiura Y, Okamoto Y, 

Hiraoka T, Oshika T. Inner Nuclear 

Layer Thickness as a Prognostic Factor 

for Metamorphopsia after Epiretinal 

Membrane Surgery. Retina. 

2015;35(10):2107-14. 

22. Mori K, Gehlbach PL, Sano A, 

Deguchi T, Yoneya S. Comparison of 

epiretinal membranes of differing 

pathogenesis using optical coherence 

tomography. Retina. 2004; 24(1):57-

62. 

23. Falkner-Radler CI, Glittenberg C, 

Gabriel M, Binder S. Intrasurgical 

Microscope-Integrated Spectral 

Domain Optical Coherence 

Tomography-Assisted Membrane 

Peeling. Retina. 2015;35(10):2100-6. 

24. Goncu T, Gurelik G, Hasanreisoglu B. 

Comparison of efficacy and safety 

between transconjunctival 23-gauge 

and conventional 20-gauge vitrectomy 

systems in macular surgery. Korean J 

Ophthalmol. 2012;26(5):339-46. 



MJMR, Vol. 30, No. 4, 2019, pages (158-163).                              Abdullah et al., 

 

163                                                                                                            Epiretinal membrane; clinical  

presentation and management 

 
 

25. Rodrigues EB, Costa EF, Penha FM, 

Melo GB, Bottos J, Dib E, et al. The 

use of vital dyes in ocular surgery. 

Surv Ophthalmol. 2009;54(5):576-617. 

26. Shimada H, Nakashizuka H, Hattori T, 

Mori R, Mizutani Y, Yuzawa M. 

Double staining with brilliant blue G 

and double peeling for epiretinal 

membranes. Ophthalmology. 

2009;116(7):1370-6. 

27. Creuzot-Garcher C, Acar N, 

Passemard M, Bidot S, Bron A, 

Bretillon L. Functional and structural 

effect of intravitreal indocyanine 

green, triamcinolone acetonide, trypan 

blue, and brilliant blue g on rat retina. 

Retina. 2010;30(8):1294-301. 

28. Lesnik Oberstein SY, Mura M, Tan 

SH, de Smet MD. Heavy trypan blue 

staining of epiretinal membranes: an 

alternative to infracyanine green. Br J 

Ophthalmol. 2007; 91(7):955-7. 

29. Kuhn F, Mester V, Berta A. The Tano 

Diamond Dusted Membrane Scraper: 

indications and contraindications: Acta 

Ophthalmol Scand. 1998 Dec;76(6): 

754-5. doi: 10.1034/j. 1600-0420.1998. 

760626.x. 

30. Charles S. Techniques and tools for 

dissection of epiretinal membranes. 

Graefes Arch Clin Exp Ophthalmol. 

2003;241(5):347-52. 

31. Sandali O, El Sanharawi M, Basli E, 

Bonnel S, Lecuen N, Barale PO, et al. 

Epiretinal membrane recurrence: 

incidence, characteristics, evolution, 

and preventive and risk factors. Retina. 

2013;33(10):2032-8. 

32. Ahn SJ, Ahn J, Woo SJ, Park KH. 

Photoreceptor change and visual 

outcome after idiopathic epiretinal 

membrane removal with or without 

additional internal limiting membrane 

peeling. Retina. 2014;34(1):172-81. 

33. Lim JW, Cho JH, Kim HK. 

Assessment of macular function by 

multifocal electroretinography 

following epiretinal membrane surgery 

with internal limiting membrane pee-

ling. Clin Ophthalmol. 2010;4:689-94. 

34. Scheerlinck LM, van der Valk R, van 

Leeuwen R. Predictive factors for 

postoperative visual acuity in idiopa-

thic epiretinal membrane: a systematic 

review. Acta Ophthalmol. 2015;93(3): 

203-12. 

35. Moisseiev E, Davidovitch Z, Kinori M, 

Loewenstein A, Moisseiev J, Barak A. 

Vitrectomy for idiopathic epiretinal 

membrane in elderly patients: surgical 

outcomes and visual prognosis. Curr 

Eye Res. 2012;37(1):50-4. 

36. Wong JG, Sachdev N, Beaumont PE, 

Chang AA. Visual outcomes following 

vitrectomy and peeling of epiretinal 

membrane. Clin Exp Ophthalmol. 

2005;33(4):373-8. 

37. Sugiura Y, Okamoto F, Okamoto Y, 

Hiraoka T, Oshika T. Contrast sensiti-

vity and foveal microstructure 

following vitrectomy for epiretinal 

membrane. Invest Ophthalmol Vis Sci. 

2014;55(11):7594-600. 

38. Ghazi-Nouri SM, Tranos PG, Rubin 

GS, Adams ZC, Charteris DG. Visual 

function and quality of life following 

vitrectomy and epiretinal membrane 

peel surgery. Br J Ophthalmol. 2006; 

90(5):559-62. 

39. Okamoto F, Sugiura Y, Okamoto Y, 

Hiraoka T, Oshika T. Stereopsis and 

Optical Coherence Tomography 

Findings after Epiretinal Membrane 

Surgery. Retina. 2015; 35(7):1415-21. 

40. Kinoshita T, Imaizumi H, Miyamoto 

H, Okushiba U, Hayashi Y, Katome T, 

et al. Changes in metamorphopsia in 

daily life after successful epiretinal 

membrane surgery and correlation with 

M-CHARTS score. Clin Ophthalmol. 

2015;9:225-33. 

41. Lee PY, Cheng KC, Wu WC. 

Anatomic and functional outcome after 

surgical removal of idiopathic macular 

epiretinal membrane. Kaohsiung J 

Med Sci. 2011;27(7):268-75. 

42. Kang KT, Kim KS, Kim YC. Surgical 

results of idiopathic and secondary 

epiretinal membrane. Int Ophthalmol. 

2014;34(6):1227-32. 

 

 

 


