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Introduction

An epiretinal membrane (ERM) is a common cause of visual 
impairment, with a reported prevalence of 7% to 11.8%.1 It 
is a condition that mostly affects people over the age of 50 
years (2). In the majority of cases, the membrane is usually 
asymptomatic, but it may become symptomatic if the macu-

lar or perimacular areas are involved (3). The most common 
symptoms include decreased visual acuity and metamorph-
opsia, although micropsia and monocular diplopia have also 
been reported (4). ERM can be idiopathic or secondary to 
many conditions, such as posterior vitreous detachment, oc-
ular inflammatory diseases, retinal vascular occlusions, intra-
ocular tumors, and retinal dystrophies (5).

Objectives: The aim of this study was to evaluate the functional and anatomical outcomes and the rate of epiretinal 
membrane (ERM) recurrence in eyes that had undergone ERM-internal limiting membrane (ILM) peeling surgery at least 
6 months earlier.
Methods: The records of 81 eyes of 81 patients who underwent pars plana vitrectomy (PPV) and ERM-ILM peeling with 
the diagnosis of idiopathic ERM between January 2015 and January 2016 in our clinic were retrospectively reviewed. Pa-
tients with at least 6 months of follow-up were included. The demographic details of the patients, duration of the follow-
up period, use of endotamponade, and any complications were recorded. Best corrected visual acuity and central macular 
thickness (CMT) at baseline and at 6, 12, and 18 months were also recorded.
Results: A total of 81eyes of 81 patients, 45 (55.6%) males and 36 (44.4%) females, with a group mean age of 65.7±8.5 
years (range: 46-85 years) were assessed. The mean preoperative visual acuity was 0.81±0.50 logMAR (the logarithm of 
the minimum angle of resolution) (0.22 decimals). During the follow-up, the mean visual acuity at 6, 12, and 24 months 
was 0.61±0.37 logMAR (0.33 decimals), 0.61±0.38 logMAR (0.33 decimals), and 0.55±0.33 logMAR (0.36 decimals), re-
spectively. The visual acuity was significantly better at 6,12, and 24 months compared with the baseline measurement 
(p<0.05 for all; paired t-test). The mean preoperative CMT was 519±103 μm. During the follow-up, the mean CMT was 
302±89 μm, 287±80 μm, and 273±82 μm at 6,12, and 24 months, respectively. Compared with the baseline, a statistically 
significant difference was observed at 6, 12, and 24 months.
Conclusion: PPV with membranectomy and ILM peeling is a safe and effective method to treat idiopathic ERM. It led to 
a functional improvement and a reduction in macular thickness in most of the patients diagnosed with ERM. The rate of 
recurrence of ERM and the need for repeat ERM surgery was lower in eyes where the ILM was removed with the ERM 
than the expected rate for when ERM peeling is performed alone.
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Pars plana vitrectomy (PPV) and membrane peeling, first 
described by Machemer (6) in 1978, have become the es-
tablished surgical treatment for ERM. The surgical removal 
of an ERM has been reported to be a safe procedure with 
low rates of complications and high rates of visual recovery 
(7). Idiopathic ERM recurrence is seen in approximately 10% 
of cases without ILM peeling, and reoperation is required in 
approximately 3% of cases (8). Many vitreoretinal surgeons 
favor ILM peeling during ERM surgery, because it facilitates 
retinal striae resolution and reduces the recurrence rate 
of ERM (9). It has previously been demonstrated that the 
combination of ERM peeling and internal limiting membrane 
(ILM) peeling reduced the rate of recurrence to less than 3%.

The objective of the present study was to evaluate the 
functional and anatomical outcome and the rate of ERM re-
currence in eyes that had undergone ERM-ILM peeling sur-
gery at least 6 months earlier.

Methods
A total of 81 eyes of 81 patients who underwent PPV and 
ERM-ILM peeling with the diagnosis of idiopathic ERM be-
tween January 2015 and January 2016 in the clinic were 
retrospectively reviewed. The diagnosis of ERM was made 
clinically with a fundus examination, fundus photography, and 
spectral-domain optical coherence tomography (SD-OCT) 
(Spectralis; Heidelberg Engineering, AG, Heidelberg, Ger-
many). Patients with at least 6 months of follow-up were 
included. Exclusion criteria were ERM secondary to ocular 
diseases affecting the retina, such as diabetic retinopathy, ve-
nous occlusion, retinal detachment, uveitis, and age-related 
macular degeneration; ocular trauma; myopia of more than 6 
diopters or an axial length greater than 26 mm; full-thickness 
or lamellar macular hole; opaque optical media that signifi-
cantly affect vision or disrupt OCT imaging; or a history of 
prior intraocular surgery within 6 months.

Initially, a full ophthalmic examination, including measure-
ment of best corrected visual acuity (BCVA) with a Snel-
len chart, anterior and posterior segment examination with 
slit-lamp biomicroscopy, color fundus photography, fluores-
cein angiography (HRA-2; Heidelberg Engineering, AG, Hei-
delberg, Germany), and SD-OCT imaging were performed. 
Demographic details of the patients, the duration of the 
follow-up period, use of an endotamponade, and any com-
plications were recorded. The BCVA and central macular 
thickness (CMT) at baseline and at 6, 12, and 24 months 
were also recorded. 

Surgical Technique

The surgical procedure involved a 3-port vitrectomy using 
the Constellation system (Alcon, Hünenberg, Switzerland) 
using 23-G, valved trocars and a widefield viewing system. 

After removal of the vitreous gel and posterior hyaloid, ERM 
peeling was performed using 23-G forceps. After removal 
of the ERM with the assistance of tryphan blue staining, the 
ILM was stained with brilliant blue solution. The ILM was 
peeled from an area within 2 to 3 disc diameters from the 
fovea using 23-G forceps. In order to minimize the damage 
to the papillomacular bundle, the ERM and ILM peeling were 
initiated at the temporal region around the fovea. Follow-
ing fluid-air exchange, an intravitreal gas injection was per-
formed in some cases when necessary.

Statistical Analysis

IBM SPSS Statistics for Windows, Version 22.0 IBM Corp., 
Armonk, NY, USA) was used for the statistical analysis. 
The normality of distribution of the quantitative data was 
assessed using the Kolmogorov-Smirnov test, Shapiro-Wilk 
test, and variability coefficients. Parametric methods were 
used in the analysis of variables with normal distribution. 
A paired-samples T-test was used for comparisons. For the 
statistical analysis, all visual acuity values were converted to 
the logarithm of the minimum angle of resolution (logMAR). 
Significance was established at p<0.05.

Results
In all, 81 eyes of 81 patients, 45 (55.6%) of whom were 
males and 36 (44.4%) were females, with a group mean age 
of 65.7±8.5 years (range: 46-85 years) were assessed retro-
spectively. Table 1 summarizes the demographic characteris-
tics of the patients.

All of the patients were followed up for at least 6 months: 
67 eyes were followed up for 12 months, and 48 eyes for at 
least 24 months. The mean length of the follow-up period 
was 18.3±10 months (range: 6-27 months).

Table 1. The demographic characteristics of the patients

  n=81

Age (years) 65.7±8.5 

Gender

Male  45(55.6)

Female  36(44.4)

Table 2. The change in mean central macular thickness

  CMT p

Baseline 519±103 

At 6 months 302±89 <0.05

At 12 months 287±80 <0.05

At 24 months 273±82 <0.05

CMT: Central macular thickness.
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The mean preoperative visual acuity was 0.81±0.50 log-
MAR (0.22 decimals). During the follow-up, the mean visual 
acuity at 6, 12, and 24 months was 0.61±0.37 logMAR (0.33 
decimals), 0.61±0.38 logMAR (0.33 decimals), and 0.55±0.33 
logMAR (0.36 decimals), respectively. The visual acuity was 
significantly better at 6,12, and 24 months compared with the 
baseline measurement (p<0.05 for all; paired t-test). Figure 1 
illustrates the changes in mean logMAR BCVA. At the end 
of the follow-up period, BCVA increased 1 line in 24 eyes 
(29.6%), 2 lines in 16 eyes (19.8%), ≥3 lines in 15 eyes (18.5%), 
remained unchanged in 21 eyes (25.9%), and decreased in 5 
eyes (6.2%). Figure 2 shows the lines gained and lost.

The mean preoperative CMT was 519±103 μm. During 
the follow-up, the mean CMT was 302±89 μm, 287±80 μm, 
and 273±82 μm at 6,12, and 24 months, respectively. Com-
pared with the baseline, a statistically significant difference 
was observed at 6, 12, and 24 months. The changes in mean 
CMT can be seen in Table 2.

Sulfur hexafluoride was used as an endotamponade in 9 
(11.1%) patients, octafluoropropane in 3 (3.7%) patients, and 
air in 9 (11.1) patients. The remaining 60 (74.1%) patients 
were closed with fluid. In up to 2 years of follow-up, no ERM 
recurrence was seen in any patient; however cataract pro-
gressed in 9 patients and phacoemulsification surgery was 
performed on these patients.

No intraoperative or postoperative complications, such 
as retinal detachment, vitreous hemorrhage, persistently el-
evated IOP, or endophthalmitis, were observed.

Discussion

An ERM develops at the vitreomacular interface and is de-
termined by the proliferation of a different type of cells, 
which produce collagen and migrate onto the ILM. These 
cells gradually form a transparent hypocellular avascular lay-
er, and like all scar tissue, tighten to create tension on the 
retina, which may bulge and pucker, or even cause swelling 
or macular edema (10). The ILM is the basement membrane 
of the Muller cells and can act as a scaffold for cellular prolif-
eration in the pathophysiology of disorders affecting the vit-
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Figure 1. The change in mean logMAR best corrected visual acuity. 
BCVA: Best corrected visual acuity.
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Figure 2. Percentage of eyes that lost or gained lines of BCVA at the 
last follow-up visit.
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reomacular interface (10). Until 1990, the ILM was considered 
an integral part of the retina, and vitreoretinal surgeons did 
not think that it could be removed without causing damage 
to vision. Histological examination of the removed ERM has 
shown that in 40% to 60% of patients, the ILM and ERM are so 
adherent they are often removed together at the same time, 
thereby confirming the hypothesis that these 2 membranes 
are strictly linked in causing epiretinal puckering (11, 12). The 
atraumatic removal of the macular ILM has been proposed 
to treat various forms of tractional maculopathy, in particu-
lar for macular pucker. In the last decade, the removal of the 
ILM has become routine practice in ERM surgery, and has 
had good anatomical results. However, many recent studies 
have reported that ILM peeling is a procedure that can cause 
immediate traumatic effects and progressive modification of 
the underlying inner retinal layers. Moreover, it is unclear 
whether ILM peeling is helpful to improve vision after sur-
gery for ERM (10).

The results of this 24-month follow-up study demonstrat-
ed that PPV and ERM-ILM peeling was effective in restoring 
visual acuity in patients and decreasing the recurrence of ERM. 
The ERM recurrence rates reported in the literature range 
between 5% and 12%, and the follow-up of those studies was 
generally up to 12 months and rarely beyond (13, 14). In the 
present study, no ERM recurrence was seen in any patient 
during the 2-year follow-up period.

There are several studies that compared ERM peeling 
with ILM peeling and without ILM peeling in the literature. 
Tranos et al.(15) reported that the mean change in distance 
BCVA at 12 months was 0.30±0.24 logMAR (15 ETDRS let-
ters) in the peeling group and 0.31±0.23 logMAR (14 ET-
DRS letters) in the non-peeling group, a change that was not 
statistically significant (p=0.84). No statistically significant 
differences were observed when comparing the changes in 
distance BCVA, changes in metamorphopsia (Amsler grid), 
and changes in central retinal thickness between the groups 
at any of the time points. Oh et al. (16) reviewed the medical 
records of 43 patients with an idiopathic ERM who under-
went vitrectomy and ERM-ILM removal between July 2007 
and April 2010. There was no recurrence of an ERM, as in 
our study. Kwok et al. (13) reported an ERM recurrence rate 
of 17.6% for surgery with no membrane peeling compared 
with a recurrence rate of 0% in the ILM peeling group. Shi-
mada et al. (14) found similar results of a higher recurrence 
rate in the non-ILM-peeling group. Recently, in a study per-
formed by Schechet et al. (17), 140 eyes (55.8%) did not 
have an ILM peel (non-ILM group), and 111 eyes (44.2%) did 
have an ILM peel (ILM group). There was no significant dif-
ference in the final BCVA (p=0.18) or total change of BCVA 
(p=0.48). Some degree of ERM recurrence was detected by 
slit-lamp biomicroscopy in 2 eyes (1.8%) of the ILM group 

and in 32 eyes (22.9%) of the non-ILM group (p≤0.0001). A 
retrospective study of 39 eyes operated on for idiopathic 
ERM was conducted. In Group A (without ILM peeling), the 
mean preoperative BCVA was 0.48 logMAR (0.3 decimals), 
whereas the mean postoperative BCVA was 0.37 logMAR 
(0.4 decimals). In Group B (with ILM peeling), the mean pre-
operative BCVA was 0.58 logMAR (0.25 decimals), whereas 
the mean postoperative BCVA was 0.31 logMAR (0.5 dec-
imals). No statistically significant difference was observed 
between Group A and Group B regarding preoperative or 
postoperative BCVA. OCT measurement of postoperative 
foveal thickness revealed a significant decrease in thickness 
in both groups. They reported that ILM peeling did not affect 
the functional outcome of idiopathic ERM removal (18).

The current study has some limitations. First, this is a 
retrospective study. Additionally, this study had a small sam-
ple size, there was no comparison group, and the follow-up 
period was short.

In conclusion, PPV with membranectomy and ILM peeling 
is a safe and effective method to treat idiopathic ERM. It 
led to a functional improvement and a reduction in macular 
thickness in most of the patients. The rate of recurrence of 
ERM and need for repeat ERM surgery was lower in eyes 
where the ILM was removed with the ERM than the expect-
ed rate for when ERM peeling is performed alone
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