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Abstract 
Purpose: To compare the surgical results of patients with ERM after epiretinal membrane (ERM) removal 
with and without internal limiting membrane (ILM) peeling. 
Methods: This was retrospective study from medical records of 24 eyes in 23 patients with ERM. All 
patients underwent standard three-port pars plana vitrectomy. The patients were divided in two groups, one 
group in which only the ERM was peeled (n = 14 patients) and another group  in which both the ERM and 
the ILM were removed (n = 10 patients).    
Results: Uncorrected visual acuity (UCVA) after surgery in both groups improved compared with 
preoperative but statistically not significant (p=0,528 and p=0,481, respectively). Mean of preoperative 
UCVA LogMAR in the two groups were 1,16 ± 0,37 and 1,10 ± 0,47, respectively, and mean of 
postoperative UCVA LogMAR were 1,08 ± 0,42 and 1,03 ± 0,26, respectively. The mean postoperative 
UCVA in two groups was not significantly different  (p=0,545). Central subfield thickness (CST) after 
surgery in both groups decreased significantly compared with preoperative (p= 0,003 and p=0,028, 
respectively). Mean of preoperative CST in the two groups were 471,55 ± 124,85 µm and 472,60 ± 95,93 
µm, respectively, and mean of postoperative CST were 336,55 ± 111,85 µm and 359 ± 45,67 µm, 
respectively. The mean postoperative CST in two groups was not significantly different (p=0,525). 
Recurrence occurred 10% in the ERM+ILM peeling group and did not occur in the ERM peeling group 
(p=0,227) 
Conclusions: Both groups experienced had similar decrease in the central subfield thickness and 
improvement in the UCVA postoperatively. Type of ERM affect recurrence events. 
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Introduction 
 Epiretinal membrane (ERM), also known as macular pucker or cellophane maculopathy, is a 
disorder of the vitreomacular interface that can cause visual impairment. The clinical presentation 
of an ERM can range from completely asymptomatic, diagnosed on routine examination, to 
profoundly symptomatic with metamorphopsia, micropsia or macropsia, decreased visual acuity 
(VA), and loss of central vision. Most ERMs occur in individuals older than 50 years, and the 
prevalence of ERM increases as age increases. The prevalence of ERM varies from 2.2% to 28.9% 
depending on the population being studied.1-6 
 Epiretinal membrane can be classified as idiopathic or secondary depending on the initiating 
event of the ERM formation. Idiopathic ERM results from the fibroglial proliferation secondary to a 
break in internal limiting membrane occurring during the process of posterior vitreous detachment. 
Secondary ERM, on the other hand, results from an already existing ocular pathology like central or 
branch retinal vein occlusion, diabetic retinopathy, uveitis, and retinal detachment.2-8 
 Pars plana vitrectomy (PPV) with ERM removal has proven a useful method for treating 
patients with symptomatic ERM, but ERM may recur in 10% of patients after surgery. In recent 
years, internal limiting membrane (ILM) peeling has been employed with ERM surgery. ILM 



peeling during ERM surgery may minimize ERM recurrence without adversely affecting visual 
outcomes.3-7 However, Kim et al.10 reported that additional ILM peeling in patients with complete 
ERM removal but without ILM peeling did not affect postoperative visual acuity or recurrence. 
 We reviewed patients with ERM who had undergone PPV both with and without ILM 
peeling. The aim of this study was to compare the outcomes after ERM surgery with or without 
ILM peeling in terms of vision, decrease in central subfield thickness (CST) and ERM recurrence. 

Methods 
 This was a retrospective study on ERM surgery. Review of medical records from 43 patients 
(44 eyes) who underwent pars plana vitrectomy with or without ILM Peeling from January 2017 to 
Desember 2019 in Cicendo Eye Hospital. Cases were included in the study if there was at least 3 
months of followed-up after surgery and the medical records was complete. The patients were 
divided into two groups, ERM peeling group and ERM+ILM peeling group.  
 Patient details, preoperative diagnoses, preoperative ocular disorders, lens status, and 
preoperative uncorrected visual acuity (UCVA) were all recorded. Snellen UCVA was converted to 
Logarithm of the Minimum Angle of Resolution (logMAR) UCVA for analysis. A fundus 
assessment was conducted by slit lamp examination with a +90 diopter lens. Optical coherence 
tomography (OCT) was performed preoperative and 3 months postoperative (OCT CIRRUS 5000, 
Carl Zeiss Meditec Inc., Dublin, CA, USA). 
 After retrobulbar anesthesia using a 5 cc mixture of 2 % lidocaine and 0.5 % bupivacaine in 
a 1:1 ratio, all patients underwent standard three-port (23-gauge) pars plana vitrectomy by five 
surgeons (Constellation Vision System; Alcon Inc., Fort Worth, TX, USA or DORC EVA, DORC 
International Scheijdelveweg 2, 3214VN Zuidland The Netherlands). The posterior hyaloid 
membrane and ERM were removed with intraocular forceps. After injection of membrane blue 
(monoblue NAFX 0,15%-0,75ml, ARCAD, FRANCE) the ILM was peeled with an intraocular 
microforceps (grieshaber revolution DSP 23G, alcon, Switzerland) within 2-3 disk diameters from 
the fovea center. 
 The primary outcome evaluated in this study was visual acuity and central subfield thickness 
OCT improvement within 3 months after the operation. Central Subfield Thickness (CST) is 
defined as the mean thickness within the central 1000 µm diameter area and corresponded to 
distance between the ILM and RPE (Early Treatment Diabetic Retinopathy Study map).  
 The non-parametric Mann–Whitney U test was used to assess preoperative and 
postoperative visual acuity and central subfield thickness OCT differences. The Wilcoxon signed-
rank test was use to evaluate differences in visual acuity and central subfield thickness OCT 
between the two groups. The χ-squared test were used for categorical variables. Statistical analysis 
was performed with SPSS v. 17.0 software for Windows (SPSS, Chicago, IL, USA). P values < 0.05 
were considered statistically significant. 



Results 
 From 44 eyes in 43 patients underwent standard three port PPV only 24 eyes in 23 patients 
was included in this study. The macular ERM alone was removed in 14 eyes (ERM peeling group) 
and ERM+ILM peeling were performed in 10 eyes (ERM+ILM peeling group). There were no 
significant differences in the baseline characteristics of eyes between the two patient groups. (Table 
1) 
Table 1. Baseline Characteristics of Eyes With and Without ILM Peeling 

  
 Mean of postoperative UCVA LogMAR in ERM peeling group was 1,08 ± 0,42 and 
ERM+ILM peeling group was 1,03 ± 0,26. There were no statistically significant differences in 
both groups ERM peeling and ERM+ILM peeling (p=0,545). The postoperative UCVA (logMAR) 
in both groups  improved but It was not statistically significant compared with preoperative 
(p=0,528 in ERM peeling group and p=0,481 ERM+ILM peeling group). (Table 2) 

Table 2. UCVA in two groups 

  
 Mean of postoperative central subfield thickness (CST) in ERM peeling group was 336,55 ± 
111,85 µm and ERM+ILM peeling group was 359 ± 45,67 µm. There were no statistically 
significant  differences in both groups ERM peeling and ERM+ILM peeling (p=0,525). The 

ERM Peeling 
(n=14)

ERM+ILM 
Peeling (n=10)

P value

Age (mean ± SD), years 63,07 ± 8,11 62,10 ± 7,28 0,618

Male/Female, n 6/8 5/5 0,729

OD/OS, n 7/7 5/5 1,000

Duration of follow-up (mean ± SD), months 4,67 ± 2,12 4,71 ± 2,62 0,864

Idiopathic/Secondary ERM, n 8/6 7/3 0,521

Phakic/Pseudophakic, n 10/4 9/1 0,269

Tamponade (BSS/SF6/AIR), n 6/3/5 5/3/2 0,694

Preoperative logMAR UCVA (mean ± SD) 1,16 ± 0,37 1,10 ± 0,47 0,906

Preoperative Central Subfield Thickness (mean ± SD), μm 471,55 ± 124,85 472,60 ± 95,93 0,796

ERM Peeling 
(n=14)

ERM+ILM 
Peeling (n=10)

P value

Preoperative logMAR UCVA (mean ± SD) 1,16 ± 0,37 1,10 ± 0,47 0,906

Postoperative logMAR UCVA (mean ± SD), 3 Months 1,08 ± 0,42 1,03 ± 0,26 0,545

P value 0,528 0,481



postoperative CST in both groups decreased significantly compared with preoperative CST (p= 
0,003 in ERM peeling group and p=0,028 ERM+ILM peeling group). (Table 3) 

Table 3. CST in two groups 

  
 Mean of last follow-up best corrected visual acuity (BCVA) LogMAR in ERM peeling 
group was 0,61 ± 0,27 and ERM+ILM peeling group was 0,70 ± 0,07. There were no statistically 
significant differences in Last follow-up BCVA between the two groups (p=622). (Table 4) 

Table 4. BCVA last follow-up in two groups 

  
 Recurrence has occured in the ERM+ILM peeling group in one patient with postoperative 
retinal detachment. Central subfield thickness in 3 months after surgery was 316  µm but in last 
follow-up (9 months after surgery) increase 524 µm. Incidence of recurrence occurred only in 
ERM+ILM peeling group (10%) (p = 0.227) 

Discussion 
 Previous studies have shown that removal of the ERM either with or without ILM peeling 
can significantly improve vision.6-11 Guber at al.9 reported that postoperative BCVA increased 
significantly in all patients, with a mean increase of 6.8 letters within 3 months (p < 0.001) and 
none of these changes differed significantly between the two treatment groups (p= 1.00). In this 
study, the postoperative UCVA (3 months) in both groups (ERM peeling group and ERM+ILM 
peeling group) improved compared with preoperative but statistically not significant (p=0,528 and 
p=0,481 respectively). Mean of preoperative UCVA LogMAR in the two groups were 1,16 ± 0,37 
and 1,10 ± 0,47, respectively, and mean of postoperative UCVA LogMAR were 1,08 ± 0,42 and 
1,03 ± 0,26, respectively. The mean postoperative UCVA in two groups was not significantly 
different  (p=0,545). Mean of last follow-up best corrected visual acuity (BCVA) LogMAR in two 
groups were 0,61 ± 0,27 and 0,70 ± 0,07, respectively. There were no statistically significant 
differences in Last follow-up BCVA between the two groups (p=0,622). Comparable outcomes 

ERM Peeling 
(n=14)

ERM+ILM 
Peeling (n=10)

P value

Preoperative Central Subfield Thickness (mean ± SD), μm 471,55 ± 124,85 472,60 ± 95,93 0,796

Postoperative Central Subfield Thickness (mean ± SD), μm 336,55 ± 111,85 359 ± 45,67 0,525

P value 0,003 0,028

ERM Peeling 
(n=14)

ERM+ILM Peeling 
(n=10)

P value

Last follow-up logMAR BCVA (mean ± SD) 0,61 ± 0,27 0,70 ± 0,07 0,622



suggest that ERM removal alone improves visual acuity, and that concurrent ILM peeling may not 
add any visual acuity benefit. 
 In this study, central subfield thickness (CST) after surgery in both groups decreased 
significantly compared with preoperative (p= 0,003 and p=0,028, respectively). Mean of 
preoperative CST in the two groups were 471,55 ± 124,85 µm and 472,60 ± 95,93 µm, respectively, 
and mean of postoperative CST were 336,55 ± 111,85 µm and 359 ± 45,67 µm, respectively. The 
mean postoperative CST in two groups was not significantly different (p=0,525). Similar results 
have been reported in previous studies. Guber at al.9 reported that central macular thickness (CMT) 
decreased significantly after surgery in all patients, with a mean decrease of  91.9 µm after 3 months 
surgery (p<0,001), and none of these changes differed significantly between the two groups. 
(p=1.00). Lee and Kim,4 also reported that CMT decreased significantly after surgery in all patients, 
but there was a significant difference between the ERM peeling alone group and the ERM and ILM 
peeling group (P = 0.025). The CMT value was significantly higher in the ERM and ILM peeling 
group than it was in the ERM peeling alone group.  
 Previous studies have shown that ERMs may recur in 10% of patients after surgery, and 
further surgery may be required in 3% of patients. Since ILM peeling was believed to reduce the 
incidence of ERM surgery recurrences, ILM peeling was often performed on ERM surgery.6-11 

However, Kim et al.10 reported that additional ILM peeling in patients with complete ERM removal 
but without ILM peeling did not affect postoperative visual acuity or recurrence. Lee and Kim,4 also 
reported that ERM recurrence was not observed in any patient during the follow-up period on ERM 
surgery with or without ILM peeling. This suggests that complete removal of the ERM without ILM 
peeling can prevent ERM recurrence. 
 In the present study, ERM+ILM peeling group had a 10 % of recurrence,  and 0 % for ERM 
peeling group. It was not statistically significant (p=0,227). Recurrence has occurred in secondary 
ERM patients (postoperative retinal detachment).  Kang et al.11 reported that secondary ERM had a 
20 % of recurrence rate within 1 year, which was higher than the 4.88 % for idiopathic ERM (p = 
0.03) after ERM surgery. It is presumed that there was more of a chance for recurrent ERM due to 
retinal pigment epithelia or glial cells during retinal damage and tissue recovery secondary to a 
preceding ophthalmologic disorder even after pars plana vitrectomy and membranectomy. 
 Limitations of this study were the small number of samples and the short average follow-up.  
Preoperative and postoperative visual acuity records are not in the form of BCVA. 
 In conclusion, visual acuity after surgery in both groups improved compared with 
preoperative. Central subfield thickness after surgery in both groups decreased significantly 
compared with preoperative. Recurrence occurred 10% in the ERM+ILM peeling group and did not 
occur in the ERM peeling group. This suggests that type of ERM and complete removal of the ERM 
also affect recurrence events. 
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