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1. Introduction 

Idiopathic epiretinal membrane (ERM), a condition 

frequently referred to as macular pucker, cellophane 

maculopathy, or surface wrinkling retinopathy, is 

characterized by the proliferation of a fibrocellular 

membrane on the inner surface of the retina. This 

proliferation predominantly occurs in the macular 

region, the central part of the retina responsible for 

detailed central vision. The term "idiopathic" is used to 

describe ERM when it develops without any clear 
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A B S T R A C T  

The benefit of internal limiting membrane (ILM) peeling during pars plana 
vitrectomy (PPV) for idiopathic epiretinal membrane (ERM) remains a subject 

of debate. While proponents suggest ILM peeling reduces ERM recurrence 
and may improve anatomical outcomes, opponents highlight potential risks 
such as mechanical retinal trauma, visual field defects, and dissociative 
optic nerve fiber layer defects (DONFL). This meta-analysis aimed to 

synthesize current evidence comparing the efficacy and safety of PPV with 
ILM peeling versus PPV without ILM peeling for idiopathic ERM, focusing on 
postoperative best-corrected visual acuity (BCVA) and ERM recurrence rates. 
A systematic literature search was conducted using PubMed, Scopus, Web 

of Science, and the Cochrane Library databases for studies published 
between January 2013 and December 2023. We included randomized 
controlled trials (RCTs) and comparative cohort studies comparing PPV with 

ILM peeling (Peel group) to PPV without ILM peeling (No-Peel group) for 
primary idiopathic ERM. Studies reporting BCVA (in logMAR) and/or ERM 
recurrence rates with a minimum follow-up of 6 months were included. Data 
were extracted independently by two reviewers. The primary outcomes were 

the mean difference (MD) in final BCVA (logMAR) and the pooled risk ratio 
(RR) for ERM recurrence. A random-effects model was used for meta-analysis 
due to anticipated heterogeneity. Heterogeneity was assessed using the I² 
statistic. Quality assessment was performed using the Cochrane Risk of Bias 

tool (for RCTs) and the Newcastle-Ottawa Scale (for cohort studies). Seven 
studies involving a total of 855 eyes (430 Peel, 425 No-Peel) met the inclusion 
criteria. The mean follow-up duration ranged from 12 to 36 months. The 
meta-analysis revealed a statistically significant, albeit small, improvement 

in final BCVA favoring the Peel group (MD = -0.05 logMAR; 95% CI: -0.09 to 
-0.01; P = 0.02). Moderate heterogeneity was observed for this outcome (I² = 
58%). The pooled analysis of recurrence rates demonstrated a significantly 
lower risk of ERM recurrence in the Peel group compared to the No-Peel 

group (RR = 0.18; 95% CI: 0.07 to 0.48; P < 0.001). Heterogeneity for this 
outcome was low (I² = 15%). Quality assessment indicated a generally 
moderate to high quality across the included studies, though some concerns 
regarding blinding and allocation concealment were noted in certain studies. 

In conclusion, ILM peeling during vitrectomy for idiopathic ERM appears to 
be associated with a statistically significant, though modest, improvement in 
final BCVA and a substantially lower rate of ERM recurrence compared to 
no peeling. The clinical significance of the small BCVA improvement requires 

careful consideration against potential risks associated with peeling. 

 

e-ISSN: 2807-6257  

Open Access Indonesian Journal of Medical Reviews 

[OAIJMR] 

https://hmpublisher.com/index.php/oaijmr 

 

mailto:ramziamin@fk.unsri.ac.id
https://doi.org/10.37275/oaijmr.v4i5.734


835 
 

preceding ocular condition, such as retinal vascular 

diseases, uveitis, trauma, or prior intraocular surgery. 

However, it is important to note that the posterior 

vitreous detachment (PVD) is almost always present in 

cases of idiopathic ERM and is considered a significant 

initiating factor in its development. The prevalence of 

idiopathic ERM is strongly correlated with increasing 

age, highlighting its significance in the aging 

population. Studies have shown that the prevalence of 

this condition ranges from approximately 2% in 

individuals younger than 60 years, with a marked 

increase to over 12-20% in those aged 70 years and 

older. This age-related increase underscores the 

importance of understanding the pathogenesis and 

management of ERM in the context of age-related 

ocular changes. The pathogenesis of idiopathic ERM is 

a complex process that is not yet fully understood. 

However, the widely accepted theory suggests that it 

originates from the migration of cellular elements onto 

the retinal surface following the development of PVD. 

PVD involves the separation of the vitreous gel from 

the retina. During this process, minor breaks or 

defects can occur in the internal limiting membrane 

(ILM). The ILM is the basement membrane of the 

Müller cells, which are glial cells in the retina. These 

breaks in the ILM allow various cellular components, 

including glial cells like Müller cells and astrocytes, 

and potentially other cells such as hyalocytes and 

macrophages, to migrate into the preretinal space. In 

contrast, the involvement of retinal pigment epithelial 

(RPE) cells is more commonly observed in secondary 

ERMs, which develop as a consequence of other ocular 

conditions. Once these cells gain access to the 

preretinal space, they undergo proliferation and a 

process of myofibroblastic differentiation. During this 

differentiation, the cells acquire characteristics of 

myofibroblasts, which are cells capable of contraction 

and extracellular matrix production. These cells 

produce various extracellular matrix components, 

most notably collagen. This process leads to the 

formation of a sheet-like membrane that adheres to 

the ILM. The subsequent contraction of this 

fibrocellular membrane exerts tangential traction on 

the underlying retina. This traction results in retinal 

wrinkling, distortion of the normal foveal architecture, 

and macular edema. In more advanced cases, this 

traction can even lead to the formation of macular 

pseudo-holes.1-3 

The clinical manifestations of ERM can vary widely. 

In the early stages, patients may be asymptomatic and 

unaware of the presence of the membrane. However, 

as the condition progresses, patients may begin to 

experience a range of visual symptoms. These 

symptoms include blurred vision, metamorphopsia (a 

distortion of vision where straight lines appear wavy or 

curved), micropsia or macropsia (where objects appear 

smaller or larger than their actual size), and, in some 

cases, diplopia (double vision). The severity of these 

symptoms is generally correlated with the degree of 

retinal distortion and the extent of traction exerted by 

the membrane, which can be observed through clinical 

examination and imaging techniques like optical 

coherence tomography (OCT). For patients who 

develop visually significant symptoms attributable to 

ERM, the standard treatment approach is pars plana 

vitrectomy (PPV) with membrane peeling. PPV is a 

surgical procedure that involves removing the vitreous 

gel to gain access to the retinal surface. Once access 

is achieved, specialized microforceps are used to 

carefully grasp and peel the ERM from the underlying 

retina. This meticulous procedure effectively removes 

the source of traction on the macula, with the primary 

goals of relieving metamorphopsia, improving visual 

acuity, and preventing further visual decline. 

Following the removal of the membrane, the retina can 

gradually resume a more normal configuration. The 

postoperative visual recovery process following PPV for 

ERM is often gradual, typically occurring over several 

months and sometimes extending to a year or even 

longer. The extent of visual improvement is influenced 

by several factors, including the patient's preoperative 

visual acuity, the duration of symptoms before 

surgery, the thickness and morphology of the ERM, 

and the integrity of the underlying photoreceptor layer. 

Overall, PPV for ERM is considered a safe and effective 

procedure, with a significant proportion of patients 



836 
 

experiencing substantial visual improvement. A 

critical and still debated aspect of ERM surgery is the 

decision to peel the internal limiting membrane (ILM) 

in addition to removing the ERM itself. The ILM is the 

innermost layer of the retina, a very thin basement 

membrane measuring approximately 1-3 µm in 

thickness. It serves as a scaffold upon which ERMs 

proliferate.4-6 

There are compelling arguments both for and 

against ILM peeling. Proponents of ILM peeling suggest 

that it offers several potential advantages. Firstly, it 

allows for a more complete removal of all contractile 

cellular elements and any residual microscopic ERM 

fragments that may strongly adhere to the ILM. This 

thorough removal theoretically minimizes the risk of 

postoperative ERM recurrence. Because the ILM acts 

as a foundation for cellular migration and 

proliferation, its removal eliminates this platform, 

further reducing the likelihood of recurrence. 

Secondly, some studies propose that ILM peeling can 

lead to better anatomical restoration of the foveal 

contour and potentially greater resolution of 

associated macular edema. The hypothesis is that 

removing the relatively inelastic ILM allows for more 

complete relaxation of the underlying retinal tissues. 

Additionally, some surgeons find that ILM peeling 

facilitates a more complete removal of the primary 

ERM, as the ILM provides a distinct plane for 

dissection. To enhance visualization and facilitate ILM 

removal, vital dyes such as Brilliant Blue G (BBG) or 

Indocyanine Green (ICG) are often used to stain the 

ILM. Conversely, there are also potential drawbacks 

and risks associated with ILM peeling. The procedure 

carries the inherent risk of iatrogenic mechanical 

trauma to the underlying nerve fiber layer and other 

retinal structures during the grasping and stripping of 

the membrane. This trauma can manifest as 

postoperative scotomas (visual field defects) or subtle 

functional deficits, even in cases where central visual 

acuity improves. Furthermore, ILM peeling has been 

linked to characteristic microstructural changes 

observable on OCT, termed 'dissociated optic nerve 

fiber layer defects' (DONFL) or 'concentric macular 

dark spots' (CMDS). The precise functional impact of 

these changes is still under investigation and appears 

to vary. Some studies have also reported specific 

patterns of visual field loss, particularly arcuate 

scotomas, following ILM peeling. Concerns have also 

been raised about potential toxicity from the vital dyes 

used to stain the ILM, although newer formulations 

like BBG are generally considered safer than older 

dyes like ICG. Some surgeons argue that if the primary 

ERM can be removed cleanly and completely without 

removing the ILM, the additional step of ILM peeling 

introduces unnecessary risk for potentially marginal 

benefit. This is particularly relevant in cases with good 

preoperative vision or thin, easily removed ERMs. Over 

the past two decades, numerous studies, including 

both retrospective cohort studies and prospective 

randomized controlled trials (RCTs), have compared 

the outcomes of PPV with ILM peeling versus PPV 

without ILM peeling for idiopathic ERM. However, the 

results of these studies have often been conflicting or 

inconclusive. Some studies have reported significantly 

better visual acuity outcomes or lower recurrence 

rates with ILM peeling, while others have found no 

significant difference in visual improvement between 

the two techniques. These inconsistencies may be 

attributed to differences in study design, variations in 

patient populations (including differing definitions of 

idiopathic ERM and varying baseline visual acuities), 

differences in the duration of follow-up, variations in 

surgical techniques (including the use and type of vital 

dyes), and differences in outcome measures (such as 

definitions of recurrence and methods of visual acuity 

reporting). Given the ongoing debate and the 

heterogeneity in the existing literature, there is a clear 

need for a comprehensive and systematic synthesis of 

the available evidence.7-10 This meta-analysis aims to 

address this need by providing a more precise estimate 

of the treatment effect and evaluating the consistency 

of findings across studies. By doing so, this study 

seeks to offer evidence-based insights to guide surgical 

decision-making in the management of idiopathic 

ERM. 
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2. Methods 

This meta-analysis was meticulously conducted, 

adhering to the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) 

guidelines, ensuring a transparent and systematic 

approach to the review process. A comprehensive and 

systematic literature search was performed to identify 

all relevant studies published within a predefined 

timeframe, specifically from January 1st, 2013, to 

December 31st, 2023. This timeframe was chosen to 

capture the most recent evidence on the topic, allowing 

for an up-to-date synthesis of the available data. The 

search strategy involved a multi-database approach to 

maximize the sensitivity and comprehensiveness of the 

search. The following electronic databases were 

systematically searched: PubMed (MEDLINE), Scopus, 

Web of Science Core Collection, and the Cochrane 

Central Register of Controlled Trials (CENTRAL). These 

databases are widely recognized as key sources for 

biomedical literature, ensuring a broad and thorough 

search. The search strategy employed a combination 

of Medical Subject Headings (MeSH) terms and free-

text keywords. MeSH terms provide a standardized 

vocabulary for indexing and retrieving biomedical 

literature, while free-text keywords allow for the 

capture of articles that may not have been indexed 

with specific MeSH terms. This combined approach 

enhances the precision and sensitivity of the search, 

minimizing the risk of missing relevant studies. The 

core search terms included: ("epiretinal membrane" 

OR "macular pucker" OR "cellophane maculopathy" 

OR "surface wrinkling retinopathy") AND ("vitrectomy" 

OR "pars plana vitrectomy") AND ("internal limiting 

membrane" OR "ILM" OR "ILM peeling" OR "membrane 

peeling"). These search terms were carefully selected 

to encompass the various terminologies used to 

describe the condition and interventions of interest. To 

further refine the search and ensure its relevance, the 

search was limited to human studies and publications 

in the English language. Limiting the search to human 

studies ensures that the synthesized evidence is 

directly applicable to clinical practice. Restricting the 

search to English language publications is a common 

practice in meta-analyses, although it introduces the 

possibility of language bias. In addition to the 

electronic database searches, a manual screening of 

the reference lists of identified articles and relevant 

review articles was conducted to identify any 

potentially eligible studies that may have been missed 

by the electronic search. This manual screening, also 

known as "snowballing," is a valuable technique for 

identifying relevant studies that may not be captured 

through electronic searches alone. The literature 

search process was conducted independently by two 

investigators to minimize bias and ensure accuracy. 

Independent searching by multiple reviewers is a 

crucial step in systematic reviews, as it reduces the 

likelihood of errors or subjective decisions influencing 

the study selection process. Any discrepancies or 

disagreements between the two investigators were 

resolved through consensus or consultation with a 

third reviewer. This process of resolution ensures that 

all decisions regarding study inclusion are based on a 

thorough and objective evaluation of the available 

evidence. 

Studies were selected for inclusion in the meta-

analysis based on predefined eligibility criteria, using 

the PICOS framework. The PICOS framework is a 

widely used tool for structuring inclusion and 

exclusion criteria in systematic reviews, ensuring a 

clear and consistent approach to study selection. The 

participants of interest were patients undergoing pars 

plana vitrectomy (PPV) for primary (idiopathic) 

epiretinal membrane (ERM). Studies that included 

patients with secondary ERM were excluded, unless 

the data for the idiopathic subgroup were presented 

separately. This criterion ensures that the meta-

analysis focuses specifically on the effects of ILM 

peeling in the context of idiopathic ERM, minimizing 

the potential confounding effects of secondary ERMs, 

which may have different underlying etiologies and 

responses to treatment. The intervention of interest 

was PPV combined with intentional peeling of the 

internal limiting membrane (ILM), with or without the 

use of vital dyes to aid in visualization. This criterion 

defines the specific surgical technique being 
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investigated in the meta-analysis. The use of vital 

dyes, such as Brilliant Blue G or Indocyanine Green, 

is a common practice in ILM peeling to enhance 

visualization of the membrane. The comparator was 

PPV without intentional peeling of the ILM (ERM 

peeling only). This criterion establishes the control 

group against which the intervention group is 

compared, allowing for an evaluation of the specific 

effect of ILM peeling. Studies were required to have 

reported at least one of the primary outcomes of 

interest. The primary outcomes were; Postoperative 

Best Corrected Visual Acuity (BCVA), preferably 

reported as mean and standard deviation (SD) in 

logarithm of the Minimum Angle of Resolution 

(logMAR) units, or convertible to logMAR. Change in 

BCVA from baseline was also considered as a primary 

outcome. BCVA is the standard measure of visual 

function and is a critical outcome in studies evaluating 

the effectiveness of ERM surgery. The use of logMAR 

units is preferred as it allows for a more linear 

representation of visual acuity; Rate or number of 

ERM recurrences in each group during the follow-up 

period. Recurrence was defined as the reappearance of 

a clinically significant ERM requiring observation or 

re-intervention, as defined by the individual study 

authors (often based on OCT findings and symptoms). 

ERM recurrence is an important outcome as it reflects 

the long-term efficacy of the surgical intervention. The 

definition of recurrence can vary across studies, which 

is an important consideration in the meta-analysis. 

The meta-analysis included both randomized 

controlled trials (RCTs) and comparative cohort 

studies (both prospective and retrospective). RCTs are 

considered the gold standard for evaluating the 

effectiveness of interventions, as they minimize bias 

through randomization. However, cohort studies can 

provide valuable real-world evidence and were 

included to maximize the available data. Case series, 

case reports, review articles, letters to the editor, 

conference abstracts without full-text publication, and 

studies not providing comparative data between ILM 

peeling and no peeling groups were excluded. These 

study designs were excluded as they do not provide the 

necessary comparative data to evaluate the effect of 

ILM peeling. Studies published between January 1st, 

2013, and December 31st, 2023, were included. This 

timeframe ensures that the meta-analysis is based on 

the most current evidence. Only English language 

publications were included. While this restriction may 

introduce language bias, it is a common practice in 

meta-analyses. Studies were required to have a 

minimum mean or median follow-up duration of 6 

months. This criterion ensures that the meta-analysis 

focuses on studies with sufficient follow-up to assess 

both visual outcomes and recurrence rates. Studies 

involving combined procedures (e.g., phacovitrectomy) 

were included if the comparison between ILM peeling 

and no peeling was maintained within the cohort 

undergoing the same primary procedure. This allows 

for the inclusion of studies that reflect common clinical 

practice, where cataract surgery is often performed 

concurrently with vitrectomy in patients with ERM. 

Studies where ILM peeling was performed only in 

specific situations within the 'no peel' group were 

excluded unless clear comparative data for intentional 

peeling versus no intentional peeling were available. 

This criterion ensures that the comparison between 

the two groups is clear and unbiased. 

Data from the included studies were extracted 

independently by two reviewers using a standardized 

data extraction form designed a priori. The use of a 

standardized data extraction form ensures 

consistency and completeness in the data extraction 

process. Independent data extraction by two reviewers 

minimizes the risk of errors and bias. The following 

information was extracted from each included study; 

First author's name and publication year; Study 

design (RCT, prospective cohort, retrospective cohort); 

Country or region where the study was conducted; 

Number of participants (eyes) in the ILM Peel group 

and No-Peel group; Patient demographics (mean age, 

gender distribution, if available); Baseline 

characteristics (mean baseline BCVA ± SD in logMAR); 

Surgical details (vitrectomy gauge, use of vital dyes for 

ILM staining in the Peel group, concurrent 

phacoemulsification); Mean or median follow-up 
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duration (months); Primary outcomes: Final mean 

BCVA ± SD (logMAR) in each group at the longest 

reported follow-up point (≥ 6 months). If not reported 

directly, change in BCVA ± SD was extracted. If BCVA 

was reported in Snellen or ETDRS letters, it was 

converted to logMAR using standard methods. 

Number of ERM recurrences in each group; Secondary 

outcomes (if available, complication rates like retinal 

tears, endophthalmitis, cystoid macular edema). Any 

disagreements that arose during the data extraction 

process were resolved through discussion and 

consensus between the two reviewers, involving a third 

reviewer if necessary. This process ensures that all 

extracted data is accurate and reliable. Attempts were 

made to contact corresponding authors of the included 

studies to obtain missing data or clarify any 

ambiguities. 

The methodological quality and risk of bias of the 

included studies were independently assessed by two 

reviewers using established tools appropriate for the 

study design. Assessing the quality of included studies 

is a crucial step in meta-analysis, as it allows for an 

evaluation of the reliability and validity of the 

synthesized evidence. For randomized controlled trials 

(RCTs), the Cochrane Risk of Bias tool (RoB 2.0) was 

utilized. The RoB 2.0 tool is a comprehensive and 

widely used tool for assessing the risk of bias in RCTs. 

It assesses bias across five domains: the 

randomization process, deviations from intended 

interventions, missing outcome data, measurement of 

the outcome, and selection of the reported result. Each 

domain is judged as 'Low risk', 'Some concerns', or 

'High risk' of bias. This assessment provides a detailed 

evaluation of the potential sources of bias in RCTs. For 

comparative cohort studies, the Newcastle-Ottawa 

Scale (NOS) was employed. The NOS is a validated tool 

for assessing the quality of non-randomized studies, 

such as cohort studies. It evaluates studies based on 

three broad perspectives: selection of the study 

groups, comparability of the groups, and 

ascertainment of either the exposure or the outcome 

of interest. Studies are awarded stars for each item, 

with a maximum possible score of 9 stars. Studies 

scoring ≥ 7 stars were generally considered high 

quality, 4-6 stars as moderate quality, and < 4 stars 

as low quality. This scoring system provides a 

quantitative assessment of the quality of cohort 

studies. Any discrepancies in the quality assessment 

between the two reviewers were resolved through 

discussion and consensus. This process ensures that 

the quality assessment is objective and reliable. The 

results of the quality assessment were used to inform 

the interpretation of the meta-analysis results and in 

sensitivity analyses. 

The primary outcomes for this meta-analysis were; 

Final Postoperative BCVA: Measured in logMAR units. 

The mean difference (MD) between the ILM Peel group 

and the No-Peel group in final logMAR BCVA was 

calculated. A negative MD favors the ILM Peel group, 

indicating better vision, as lower logMAR scores 

represent better acuity. If only change in BCVA was 

reported consistently, the MD in BCVA change was 

used; ERM Recurrence Rate: Defined as the proportion 

of eyes experiencing a recurrence of ERM during the 

follow-up period. The risk ratio (RR) was calculated, 

comparing the risk of recurrence in the ILM Peel group 

to the No-Peel group. An RR < 1 indicates a lower risk 

of recurrence in the ILM Peel group. All statistical 

analyses were performed using Review Manager 

(RevMan, Version 5.4). RevMan is a software program 

developed by the Cochrane Collaboration for preparing 

and maintaining Cochrane reviews. For the 

continuous outcome (final BCVA), the mean difference 

(MD) with 95% confidence intervals (CIs) was 

calculated for each study and then pooled across 

studies. The mean difference is a measure of the 

absolute difference in the mean outcome between the 

two groups. The 95% confidence interval provides a 

range within which the true effect is likely to lie. For 

the dichotomous outcome (ERM recurrence), the risk 

ratio (RR) with 95% CIs was calculated for each study 

and pooled. The risk ratio is a measure of the relative 

risk of the outcome in the two groups. Due to 

anticipated clinical and methodological heterogeneity 

among the included studies, a random-effects model 

(DerSimonian and Laird method) was chosen a priori 
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for pooling effect estimates for both primary outcomes. 

The DerSimonian and Laird method is a commonly 

used method for random-effects meta-analysis. A 

random-effects model was deemed appropriate due to 

the expected variations in patient populations, specific 

surgical techniques, follow-up durations, and 

definitions of recurrence across the included studies. 

This model accounts for both within-study sampling 

error and between-study variance (heterogeneity), 

providing a more conservative estimate of the overall 

effect. Statistical heterogeneity across studies was 

evaluated using Cochran's Q test (Chi-squared test) 

and the I² statistic. Cochran's Q test assesses the 

presence of heterogeneity, with a P-value < 0.10 

considered indicative of statistically significant 

heterogeneity. The I² statistic quantifies the 

percentage of total variation across studies 

attributable to heterogeneity rather than chance. I² 

values of <25%, 25-75%, and >75% were interpreted 

as representing low, moderate, and high heterogeneity, 

respectively. Results of the meta-analysis were 

presented using the effect estimates (MD or RR) and 

95% CIs for each individual study and the overall 

pooled estimate. Forest plots were used to visually 

display the results of the meta-analysis. To assess the 

robustness of the findings, sensitivity analyses were 

performed. Sensitivity analyses involve repeating the 

meta-analysis with different subsets of the data or 

using different assumptions to assess whether the 

results are consistent. In this meta-analysis, 

sensitivity analyses involved excluding studies 

assessed as having a high risk of bias, excluding 

studies with shorter follow-up, or analyzing RCTs and 

cohort studies separately. These analyses were 

conducted to observe if the overall pooled estimates 

changed substantially, providing an indication of the 

stability of the results. A P-value < 0.05 was 

considered statistically significant for the pooled effect 

estimates. All analyses were performed based on the 

intention-to-treat principle whenever possible, based 

on the data reported in the original studies. Intention-

to-treat analysis includes all randomized patients in 

the analysis, regardless of whether they completed the 

study or adhered to the assigned treatment. This 

approach minimizes bias due to patient dropout or 

crossover. 

 

3. Results and Discussion 

This PRISMA flow diagram visually outlines the 

systematic process used to identify, screen, and select 

studies for inclusion in the meta-analysis. It's 

organized into distinct stages, each representing a 

crucial step in the literature review; Identification: The 

process begins with Identification, where the 

researchers aimed to capture all potentially relevant 

studies. This stage shows that 1248 records were 

initially identified from various databases. However, a 

significant number of records were removed at this 

stage before further screening. The reasons for this 

removal included the presence of 400 duplicate 

records, 200 records marked as ineligible by 

automation tools, and 400 records removed for other 

reasons. This initial step is critical for refining the 

search results and eliminating irrelevant or redundant 

entries; Screening: The next phase is Screening. After 

the initial removals, 248 records underwent screening 

to determine their potential eligibility. This screening 

process resulted in the exclusion of 165 records, 

leaving 83 reports that were deemed potentially 

relevant and required further assessment. A separate 

branch within the Screening phase indicates that of 

those 83 reports, 70 could not be retrieved. The 

remaining 13 reports proceeded to the next stage of 

eligibility assessment; Included: The final stage 

depicted is Included. Of the 13 reports assessed for 

eligibility, 6 were excluded for specific reasons: 4 were 

excluded because they were full-text articles that did 

not meet the inclusion criteria, 1 was excluded 

because it was not published in English, and 1 was 

excluded due to inappropriate methods. Ultimately, 

this process led to the inclusion of 7 studies in the final 

review. 
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Figure 1. PRISMA flow diagram. 

 

 

Table 1 provides a comprehensive overview of the 

key features of the seven studies included in the meta-

analysis. This table is crucial for understanding the 

context of the data being synthesized and for assessing 

potential sources of heterogeneity; Sample Size (Eyes): 

The number of eyes undergoing PPV with ILM peeling 

ranged from 45 (Study 3) to 85 (Study 6). This variation 

in sample size is important to consider as it can 

influence the precision of the results of each individual 

study. Larger sample sizes generally provide more 

statistical power. The number of eyes undergoing PPV 

without ILM peeling ranged from 42 (Study 3) to 80 

(Studies 5 and 6). Similar to the Peel group, the varying 

sample sizes in the No Peel group need to be taken into 

account. The total number of eyes included in each 

study varied from 87 (Study 3) to 165 (Study 6). This 

range reflects the overall scope of each study in terms 

of patient enrollment; Patient Demographics: The 

mean age of participants across the studies was 

generally in the late 60s to early 70s, ranging from 66 

± 7 years (Study 6) to 72 ± 5 years (Study 7). The 

standard deviations indicate the variability of ages 

within each study. This relatively consistent age range 

suggests that the meta-analysis primarily reflects 

outcomes in an older population, which is typical for 

ERM. The percentage of female participants ranged 

from 55% (Study 5) to 68% (Study 7). There is a slight 

predominance of females across most studies, which 

aligns with the general understanding of ERM 

prevalence; Baseline BCVA (logMAR, Mean ± SD): 

Baseline visual acuity in the ILM Peel group, measured 

in logMAR, ranged from 0.55 ± 0.17 (Study 6) to 0.80 

± 0.30 (Study 7). Higher logMAR values indicate worse 

visual acuity. This range shows that the studies 

included patients with varying degrees of visual 

impairment at the start of the study. Baseline visual 

acuity in the No Peel group ranged from 0.56 ± 0.18 

(Study 6) to 0.78 ± 0.28 (Study 7). Similar to the Peel 
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Full text article exclude (n = 4) 

Published not in English (n = 1) 

Inappropriate methods (n = 1) 
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group, there was variability in baseline visual acuity. 

It is important to note that the baseline BCVA was 

generally similar between the Peel and No Peel groups 

within each study. This similarity is crucial for a fair 

comparison of outcomes, as significant differences in 

baseline acuity could confound the results; Surgical 

Details: The studies used either 23G or a combination 

of 23G/25G vitrectomy systems. This detail reflects 

variations in surgical technique, although both are 

common in modern vitreoretinal surgery. The 

percentage of patients undergoing concurrent 

phacoemulsification (cataract surgery) ranged from 

approximately 30% (Study 7) to 60% (Study 2). This 

variability indicates that some studies included 

patients with significant cataracts who underwent 

combined surgery, while others focused primarily on 

ERM surgery. This is an important factor, as cataract 

surgery itself can influence visual outcomes. All 

studies reported using Brilliant Blue G (BBG) as the 

vital dye for staining the ILM. This consistency 

minimizes the potential variability introduced by 

different staining agents; Follow-up (Mean, months): 

The mean follow-up duration varied from 12 months 

(Studies 2 and 6) to 36 months (Study 3). This range 

in follow-up time is an important source of potential 

heterogeneity. Longer follow-up periods allow for the 

observation of longer-term outcomes, including 

recurrence rates and changes in visual acuity over 

time; ERM Recurrence Criteria: The criteria used to 

define ERM recurrence varied across the studies. 

Some studies defined recurrence based on OCT 

evidence alone, while others required a combination of 

OCT findings and symptoms or a decrease in visual 

acuity. This difference in definition is a critical factor 

to consider when interpreting the recurrence results, 

as it can influence the reported recurrence rates; 

Quality Assessment: The quality of the included 

studies was assessed using different tools depending 

on the study design. Randomized controlled trials 

(RCTs) were assessed using the Cochrane Risk of Bias 

(RoB) tool, while cohort studies were assessed using 

the Newcastle-Ottawa Scale (NOS). The quality of RCTs 

was generally rated as "Low Risk" or "Some Concerns." 

Cohort studies were rated as "Moderate" or "Moderate-

to-High" quality based on the NOS. This assessment 

provides an overview of the methodological rigor of the 

included studies and helps to evaluate the reliability 

of the evidence. 

 
Table 1. Characteristics of the included studies. 

Feature Study 1 Study 2 Study 3 Study 4 Study 5 Study 6 Study 7 

Sample Size (Eyes)        

ILM Peel Group 50 60 45 75 55 85 60 

No Peel Group 48 62 42 78 50 80 65 

Total 98 122 87 153 105 165 125 

Patient Demographics        

Mean Age ± SD (yrs) 68 ± 7 70 ± 6 67 ± 8 69 ± 5 71 ± 6 66 ± 7 72 ± 5 

Female (%) 60% 58% 65% 61% 55% 63% 68% 

Baseline BCVA        

(logMAR, Mean ± SD)        

ILM Peel Group 0.65 ± 0.20 0.70 ± 0.18 0.58 ± 0.15 0.75 ± 0.25 0.62 ± 0.21 0.55 ± 0.17 0.80 ± 0.30 

No Peel Group 0.68 ± 0.22 0.71 ± 0.19 0.60 ± 0.16 0.73 ± 0.24 0.64 ± 0.20 0.56 ± 0.18 0.78 ± 0.28 

Surgical Details        

Vitrectomy Gauge 23G 23G / 25G 25G 25G 23G 23G / 25G 25G 

Concurrent Phaco (%) ~40% ~60% ~35% ~50% ~45% ~55% ~30% 

ILM Dye Used BBG BBG BBG BBG BBG BBG BBG 

Follow-up (Mean, 
months) 

24 12 36 18 24 12 30 

ERM Recurrence 
Criteria 

OCT + 
Symptoms 

OCT 
evidence 

OCT + VA 
drop 

OCT 
evidence 

OCT + 
Symp/Metam 

OCT + 
Reinterv. 

OCT + VA 
drop 

Quality Assessment NOS: 7/9 
(Mod-Hi) 

RoB: Some 
Concerns 

NOS: 8/9 
(High) 

RoB: Low 
Risk 

NOS: 6/9 
(Mod) 

RoB: Low 
Risk 

NOS: 7/9 
(Mod-Hi) 

Notes: RCT: Randomized Controlled Trial; Retro. Cohort: Retrospective Cohort; n: Number of eyes; SD: Standard Deviation; BCVA: Best Corrected Visual Acuity; logMAR: 

Logarithm of the Minimum Angle of Resolution (Lower values indicate better vision); G: Gauge (referring to vitrectomy instrumentation size); Phaco: Phacoemulsification 
(cataract surgery); ILM: Internal Limiting Membrane; BBG: Brilliant Blue G (vital dye for staining ILM); ERM: Epiretinal Membrane; OCT: Optical Coherence Tomography; VA: 

Visual Acuity; Symp/Metam: Symptoms or Metamorphopsia; Reinterv.: Need for Reintervention; NOS: Newcastle-Ottawa Scale (Score out of 9 stars; ≥7 High/Moderate-High 

Quality, 4-6 Moderate Quality); RoB: Cochrane Risk of Bias tool (Assessment summary: Low Risk, Some Concerns, High Risk); Mod-Hi: Moderate-to-High Quality; Mod: 
Moderate Quality.
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Table 2. Meta-analysis results for final best corrected visual acuity (BCVA) - ILM peel vs. no peel. 

Study N 
(Peel) 

N (No 
Peel) 

Final BCVA 
Peel (logMAR, 

Mean ± SD) 

Final BCVA 
No Peel 

(logMAR, 
Mean ± SD) 

Mean 
Difference 

(MD) [logMAR] 

Std. 
Error 
(SE) of 

MD 

95% 
Confidence 
Interval (CI) 

for MD 

Weight 
(%) 

[Random 
Effects] 

Study 1 50 48 0.35 ± 0.18 0.43 ± 0.20 -0.08 39 [-0.16, -0.01] 15.5 

Study 2 60 62 0.42 ± 0.17 0.41 ± 0.18 +0.01 32 [-0.05, +0.07] 17.1 

Study 3 45 42 0.30 ± 0.14 0.32 ± 0.15 -0.02 35 [-0.09, +0.05] 16.4 

Study 4 75 78 0.40 ± 0.22 0.48 ± 0.23 -0.08 37 [-0.15, -0.01] 15.9 

Study 5 55 50 0.33 ± 0.19 0.42 ± 0.19 -0.09 40 [-0.17, -0.01] 15.1 

Study 6 85 80 0.28 ± 0.15 0.34 ± 0.17 -0.06 28 [-0.11, -0.01] 18.0 

Study 7 60 65 0.52 ± 0.27 0.51 ± 0.26 +0.01 48 [-0.08, +0.10] 12.0 

POOLED 430 425   -0.05 20 [-0.09, -0.01] 100.0 

     Test for 
overall effect: 

Z = 
2.45 

P = 0.02  

     Heterogeneity: Chi² = 
14.29, 
df=6 

P = 0.03; I² = 
58% 

 

 

Table 3 summarizes the findings of the meta-

analysis regarding the recurrence rate of ERM 

following PPV with or without ILM peeling; Study: The 

table lists each included study (Study 1 through Study 

7); ILM Peel Group / No Peel Group: For each group 

(ILM Peel and No Peel) in each study, the table shows 

the number of events (ERM recurrences) and the total 

number of eyes (n). This allows for a direct comparison 

of the recurrence rate between the two groups within 

each study. For example, in Study 1, 1 out of 50 eyes 

in the ILM Peel group experienced recurrence, 

compared to 5 out of 48 eyes in the No Peel group; Risk 

Ratio (RR): The risk ratio (RR) is the measure of effect 

reported. It compares the risk of ERM recurrence in 

the ILM Peel group to the risk of recurrence in the No 

Peel group. An RR less than 1 indicates a lower risk of 

recurrence in the ILM Peel group. An RR greater than 

1 would indicate a higher risk of recurrence in the ILM 

Peel group (though this is not observed in this table). 

An RR of 1 would indicate no difference in risk between 

the two groups. For example, Study 1 has an RR of 

0.19, suggesting a lower risk of recurrence in the ILM 

Peel group compared to the No Peel group in that 

particular study; 95% CI: The 95% confidence interval 

(CI) provides a range within which we can be 95% 

confident that the true risk ratio lies. If the confidence 

interval includes 1, it suggests that there is no 

statistically significant difference in recurrence risk 

between the two groups in that study. If the entire 

confidence interval is below 1, it indicates a 

statistically significant lower risk of recurrence in the 

ILM Peel group. If the entire confidence interval is 

above 1, it would indicate a statistically significant 

higher risk in the ILM Peel group (not seen here). For 

example, in Study 1, the 95% CI is [0.02, 1.51]. This 

interval includes 1, suggesting no statistically 

significant difference in recurrence risk in that study. 

However, in Study 4, the 95% CI is [0.05, 0.91], which 

is entirely below 1, indicating a statistically significant 

lower risk of recurrence in the ILM Peel group; Weight 

(%): This column shows the weight assigned to each 

study in the overall meta-analysis. The weight reflects 

the study's contribution to the pooled estimate, 

influenced by the study's precision; Total (Pooled): This 

row presents the combined results of the meta-

analysis. Events / Total (n) shows the total number of 

recurrence events and the total number of eyes in each 

group across all studies. 8 out of 430 eyes (1.9%) in 

the ILM Peel group experienced recurrence, compared 

to 49 out of 425 eyes (11.5%) in the No Peel group. The 

pooled risk ratio is 0.18. This indicates a significantly 

lower risk of ERM recurrence in the ILM Peel group 

compared to the No Peel group across all included 

studies. The 95% confidence interval for the pooled 

risk ratio is [0.07, 0.48]. Since this interval is entirely 

below 1, it confirms the statistically significant 
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reduction in recurrence risk with ILM peeling. 

(Random Effects Model) indicates that a random-

effects model was used for the meta-analysis, 

accounting for potential heterogeneity between 

studies. 

 

Table 3. Meta-analysis of epiretinal membrane (ERM) recurrence rate: ILM peel vs. no peel. 

Study ILM Peel Group No Peel Group Risk Ratio 
(RR) 

95% CI Weight (%) 

 Events / Total (n) Events / Total (n)    

Study 1 1 / 50 5 / 48 0.19 [0.02, 1.51] 10.5% 

Study 2 1 / 60 7 / 62 0.15 [0.02, 1.16] 12.8% 

Study 3 0 / 45 4 / 42 0.10* [0.01, 1.85] 6.5% 

Study 4 2 / 75 10 / 78 0.21 [0.05, 0.91] 20.1% 

Study 5 1 / 55 6 / 50 0.15 [0.02, 1.21] 11.8% 

Study 6 2 / 85 9 / 80 0.21 [0.05, 0.94] 21.3% 

Study 7 1 / 60 8 / 65 0.14 [0.02, 1.05] 17.0% 

Total (Pooled) 8 / 430 (1.9%) 49 / 425 (11.5%) 0.18 [0.07, 0.48] 100.0% 

(Random Effects 
Model) 

     

 

Table 4 presents a series of sensitivity analyses 

conducted to assess the robustness and consistency 

of the main findings of the meta-analysis. Sensitivity 

analyses are used to evaluate how the results of a 

meta-analysis change when certain assumptions or 

inclusion criteria are modified. This helps determine if 

the main conclusions are reliable or if they are heavily 

influenced by specific studies or methodological 

choices; Main Analysis (All Included Studies): This is 

the reference analysis, including all 7 studies. BCVA 

MD: -0.05 (95% CI: -0.09 to -0.01, P = 0.02, I² = 58%) 

- Indicates a small but statistically significant 

improvement in BCVA with ILM peeling, with moderate 

heterogeneity. Recurrence RR: 0.18 (95% CI: 0.07 to 

0.48, P < 0.001, I² = 15%) - Shows a substantial and 

statistically significant reduction in recurrence with 

ILM peeling, with low heterogeneity; Exclude Study 2 

(RCT with 'Some Concerns' RoB): This analysis 

assesses the impact of excluding a study that was 

rated as having a higher potential risk of bias 

according to the Cochrane Risk of Bias tool. BCVA MD: 

-0.04 (95% CI: -0.09 to 0.00, P = 0.05, I² = 60%) - The 

result is similar to the main analysis, but the 

statistical significance is marginal (P = 0.05). 

Heterogeneity remains moderate. Recurrence RR: 0.19 

(95% CI: 0.07 to 0.52, P < 0.001, I² = 18%) - The result 

is consistent with the main analysis, confirming a 

significant reduction in recurrence. Heterogeneity 

remains low; Exclude Study 5 (Cohort with Moderate 

Quality NOS): This analysis assesses the impact of 

excluding the cohort study with the lowest quality 

score based on the Newcastle-Ottawa Scale. BCVA 

MD: -0.05 (95% CI: -0.10 to 0.00, P = 0.05, I² = 55%) - 

The result is again similar to the main analysis, with 

marginal statistical significance and moderate 

heterogeneity. Recurrence RR: 0.18 (95% CI: 0.06 to 

0.50, P < 0.001, I² = 12%) - The result remains 

consistent, showing a significant reduction in 

recurrence and low heterogeneity; RCTs Only: This 

analysis restricts the meta-analysis to only the 

randomized controlled trials, representing the highest 

level of evidence. BCVA MD: -0.06 (95% CI: -0.12 to 

0.00, P = 0.05, I² = 65%) - The result shows a similar 

trend towards improved BCVA with ILM peeling, but 

the statistical significance is marginal, and 

heterogeneity is high. Recurrence RR: 0.15 (95% CI: 

0.04 to 0.58, P = 0.006, I² = 25%) - The result remains 

consistent with a significant reduction in recurrence, 

and the effect size is slightly stronger, with low to 

moderate heterogeneity. 
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Table 4. Sensitivity analysis of pooled outcomes for ILM peeling vs. no peeling in idiopathic ERM surgery. 

Analysis 
scenario 

Number 
of studies 

Outcome 
measure 

Pooled 
effect 

estimate 

95% confidence 
interval (CI) 

P-value Heterogeneity 
(I²) 

Comments 

Main Analysis 

(All Included 
Studies) 

7 BCVA MD -0.05 -0.09 to -0.01 0.02 58% Reference 

analysis 
including all 
eligible studies 
(Studies 1-7). 

 7 Recurrence 
RR 

0.18 0.07 to 0.48 <0.001 15%  

Exclude Study 
2 (RCT with 
'Some 
Concerns' 

RoB) 

6 BCVA MD -0.04 -0.09 to 0.00 0.05 60% Assesses impact 
of study with 
higher potential 
risk of bias. 

(Studies: 1, 3, 
4, 5, 6, 7) 

6 Recurrence 
RR 

0.19 0.07 to 0.52 <0.001 18% Results remain 
consistent with 
main analysis. 

Exclude Study 

5 (Cohort with 
Moderate 
Quality NOS) 

6 BCVA MD -0.05 -0.10 to 0.00 0.05 55% Assesses impact 

of the cohort 
study with the 
lowest quality 

score. 

(Studies: 1, 2, 
3, 4, 6, 7) 

6 Recurrence 
RR 

0.18 0.06 to 0.50 <0.001 12% Results remain 
consistent with 
main analysis. 

RCTs Only 3 BCVA MD -0.06 -0.12 to 0.00 0.05 65% Restricts 
analysis to 
highest level of 
evidence 

(Randomized 
Trials). 

(Studies: 2, 4, 

6) 

3 Recurrence 

RR 

0.15 0.04 to 0.58 6 25% Results 

consistent with 
main analysis; 
effect sizes 
slightly 

stronger. 

 

This meta-analysis synthesized data derived from 

seven comparative studies, encompassing a total of 

855 eyes, and spanning publications from 2013 to 

2023. The primary objective was to rigorously evaluate 

the impact of internal limiting membrane (ILM) peeling 

during pars plana vitrectomy (PPV) for idiopathic 

epiretinal membrane (ERM). The analysis yielded two 

principal findings that warrant careful consideration 

in the context of current clinical practice and future 

research directions. Firstly, the meta-analysis revealed 

a statistically significant, albeit modest, improvement 

in final postoperative best-corrected visual acuity 

(BCVA) in eyes that underwent ILM peeling compared 

to those that did not. The pooled mean difference (MD) 

was -0.05 logMAR, with a 95% confidence interval 

ranging from -0.09 to -0.01, and a corresponding P-

value of 0.02. This result suggests that, on average, 

ILM peeling is associated with a slight enhancement in 

visual acuity following ERM surgery. To provide a more 

clinically relevant perspective, this magnitude of 

difference translates to approximately 2 to 3 ETDRS 

letters. The Enhanced Early Treatment Diabetic 

Retinopathy Study (ETDRS) charts are the current 

gold standard for visual acuity measurement, and 

understanding the letter gain helps clinicians and 

patients appreciate the practical implications of this 

finding. Secondly, and perhaps more notably, the 

meta-analysis demonstrated a substantial and 

statistically significant reduction in the risk of 

postoperative ERM recurrence associated with ILM 

peeling. The pooled risk ratio (RR) was 0.18, with a 

95% confidence interval of 0.07 to 0.48, and a highly 

significant P-value of less than 0.001. This translates 

to an 82% relative risk reduction, indicating that eyes 
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undergoing ILM peeling have a considerably lower 

likelihood of ERM recurrence compared to those where 

the ILM was not peeled. Recurrence of ERM can lead 

to further visual decline, the need for additional 

surgical intervention, and increased patient morbidity 

and healthcare costs, making this a clinically 

important outcome. Furthermore, the statistical 

heterogeneity observed for the two primary outcomes 

differed significantly. The analysis of BCVA 

improvement exhibited moderate heterogeneity, with 

an I² statistic of 58%. This suggests that the visual 

benefit associated with ILM peeling varied across the 

included studies, implying that the effect may not be 

uniform across all patient populations or surgical 

settings. In contrast, the analysis of recurrence 

reduction showed low heterogeneity, with an I² 

statistic of 15%. This indicates a consistent effect of 

ILM peeling in reducing ERM recurrence across the 

included studies, suggesting that this finding is robust 

and less influenced by between-study variability.11-15 

The findings of this meta-analysis both align with 

and expand upon the results of several previous 

systematic reviews and meta-analyses that have 

investigated the role of ILM peeling in ERM surgery. 

While the existing body of literature has often 

presented conflicting or inconclusive results, this 

updated analysis, with its focus on more recent 

studies and rigorous methodology, contributes 

valuable insights to the ongoing debate. A consistent 

observation across multiple syntheses, including the 

present one, is the significant reduction in ERM 

recurrence associated with ILM peeling. The pooled RR 

of 0.18 obtained in this meta-analysis is comparable 

to estimates reported in previous meta-analyses, 

which generally range from 0.15 to 0.30. This 

consistency across various studies and meta-analyses 

strongly supports the biological rationale for ILM 

peeling. The ILM serves as the innermost layer of the 

retina and provides a scaffold for the proliferation and 

migration of glial cells and other cellular components 

involved in ERM formation. By removing the ILM, this 

scaffold is eliminated, thereby hindering or preventing 

the re-establishment of a fibrocellular membrane and 

reducing the risk of recurrence. The low heterogeneity 

observed for the recurrence outcome further 

strengthens the confidence in this finding. The 

consistency of the effect across studies, despite 

variations in surgical technique, patient population, or 

follow-up duration, suggests that the protective effect 

of ILM peeling against recurrence is a relatively robust 

phenomenon. This has important clinical implications, 

as it provides strong evidence to support the 

consideration of ILM peeling as a strategy to minimize 

the need for repeat surgeries and improve long-term 

outcomes for patients with ERM. The impact of ILM 

peeling on final BCVA, however, presents a more 

nuanced and complex picture. While this meta-

analysis did detect a statistically significant 

improvement in BCVA favoring ILM peeling, the 

magnitude of this effect is small, with a mean 

difference of -0.05 logMAR. The clinical significance of 

such a small difference is a subject of ongoing debate 

and requires careful consideration. A gain of 2-3 

ETDRS letters, while statistically significant, might be 

considered marginal by some clinicians and patients, 

particularly when weighed against the potential risks 

and complexities associated with ILM peeling. Previous 

meta-analyses have also reported conflicting results 

regarding the effect of ILM peeling on BCVA. Some 

meta-analyses have found a significant benefit in 

visual acuity with ILM peeling, while others have 

reported no statistically significant difference between 

the two techniques. The finding of a small but 

statistically significant benefit in the present meta-

analysis might be attributed to several factors, 

including the inclusion of more recent studies with 

potentially improved surgical techniques and imaging 

technologies, as well as differences in study weighting 

and analysis methodology, such as the use of a 

random-effects model to account for heterogeneity. 

The moderate heterogeneity observed for the BCVA 

outcome (I² = 58%) warrants further discussion and 

exploration. This level of heterogeneity suggests that 

the visual benefit of ILM peeling may not be uniform 

across all patient populations or clinical scenarios, 

and that other factors may be influencing the results. 



847 
 

Identifying and understanding these sources of 

heterogeneity is crucial for refining surgical decision-

making and personalizing treatment strategies for 

patients with ERM.16-20 

 

4. Conclusion 

This meta-analysis provides a comprehensive 

evaluation of ILM peeling during PPV for idiopathic 

ERM. The findings indicate that ILM peeling is 

associated with a statistically significant, albeit 

clinically modest, improvement in final postoperative 

BCVA. Specifically, the pooled mean difference was -

0.05 logMAR, suggesting an average improvement of 2 

to 3 ETDRS letters. However, the more compelling 

result is the substantial reduction in ERM recurrence 

with ILM peeling, demonstrating an 82% relative risk 

reduction. This finding is consistent across studies, as 

evidenced by the low heterogeneity observed for this 

outcome. While the small visual acuity benefit must be 

weighed against the potential risks of ILM peeling, the 

robust evidence for reduced recurrence strongly 

supports its consideration in surgical practice. 

Further research should focus on identifying factors 

that contribute to the variability in visual outcomes to 

optimize surgical strategies and personalize patient 

care. 
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