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Introduction
The epiretinal membrane (ERM) is semitransparent; fibrocellular 

membrane found on the inner surface of the internal limiting 
membrane (ILM) at the macula.1 ERM most commonly take place in 
the elderly population and can lead to distortion, blurring of vision, 
and in some patients severe vision loss.1–3 ERM formation may 
lead to visual inconveniences, such as metamorphopsia, photopsia, 
blurred vision, and decreased visual acuity, which impacts an 
individual’s quality of life. Machemer R,1,4 was the first to describe 
pars plana vitrectomy (PPV) with ERM peeling procedures. ERMs 
are documented to regress in around a quarter of cases.5 The invention 
of optical coherence tomography (OCT) has demonstrated a more 
precise visualization of the macular anatomy and better understanding 
of the pathophysiology of the vitreoretinal interface diseases.6–8 OCT 
has developed to become the main standard for confirming, managing 
and follow-up of different vitreoretinal pathology including ERM 
since described by Puliafito et al.9

Patients and methods
The records of 29 patients seen in the Retina Clinic in our 

hospital, Riyadh, Saudi Arabia, from January 2011 to April 2015 were 
retrospectively reviewed. The study was approved by the research 
committee (RN: 16-192-26). Charts were examined for demographic 

data (age and gender), initial and final best-corrected Snellen visual 
acuities, results of slit-lamp examination of the anterior segment, 
results of dilated fundus examination, and results of OCT. Diabetic 
macular edema patients with an epiretinal membrane were identified. 
Other causes of ERM were excluded such as trauma, uveitis, prior 
retinal detachment and vascular occlusive diseases. All OCTs of 
both eyes were reviewed, establishing the presence of an epiretinal 
membrane, which was defined as a thin, smooth hyper-reflective layer 
between the neural retina and the vitreous (Figure 1). SD-OCT images 
of all involved eyes at their preoperative examination and postoperative 
visits at 1 month, 3 months and 6 months were examined. Focal or 
broad attachment of ERM to the internal limiting membrane (ILM) of 
the retina, central macular thickness, and inner segment/outer segment 
(IS/OS) junction was evaluated. LogMAR transformation was used to 
determine mean acuities and converted back to Snellen acuities for 
reporting. ERM with a decrease in visual acuity and progression of 
clinical symptoms were treated with surgical intervention. All patients 
had standard three-port pars plana vitrectomy (PPV). ERM removal 
was done with suitable forceps with the help of a staining dye if it 
is necessary intra-operatively. Our goal was to evaluate the potential 
predicting factors for achieving good vision. We included a mean 
change in best-corrected visual acuity (BCVA) before and after PPV 
for ERM removal, age, sex, duration of the disease and OCT findings 
such as the attachment of ERM to ILM of the retina, central macular 
thickness, and integrity of (IS/OS) junction.
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Abstract

Purpose: To evaluate the predicting factors for good VA after PPV for ERM associated 
with DME.

Methods: The medical records 29 eyes seen in the Retina Clinic and diagnosed to have 
ERM associated with DME were reviewed. Investigating potential predicting factors for 
achieving good vision included a mean change in best-corrected visual acuity (BCVA) 
before and after PPV, means change in CMT before and after PPV, focal and broad 
attachment of ERM to the ILM, age, sex and duration of the disease.

Results: In the current study, 29 eyes (19 (65.5% OD and 10 (34.5% OS) of 29 patients 
were recruited. The mean (SD) age of our sample was 60.8 (10.6) years, range [33-78]. 
Comparing the mean (SD) LogMAR of preoperative and the last follow-up values, the 
detected difference was found to be statistically significant (0.5 (0.3),.95% CI: 0.394 – 
0.608]; p<0.0001). The mean (SD) OCT decreased postoperatively to 352 (128) micron, 
then to 313 (101.5) micron in the last follow-up visit assessment, where such decrease 
from preoperative to the last follow-up assessment was statistically significant (139.2 
(92.5) micron, [95% CI: 103.311-175.046]; p<0.0001). Investigating potential predicting 
factors for achieving vision ≥ 20/60, patients who entered the cohort in a relatively higher 
age and with a better initial visual acuity were found to be more likely to achieve better 
postoperative vision (p= 0.016 and 0.004 for age and visual acuity respectively).

Conclusion:  Pars plana Vitrectomy for ERM peeling associated with DME showed a 
better visual outcome. Patients with good initial VA achieved a better final visual outcome. 
Postoperative improvement in vision is slow. OCT appearance cannot predict visual 
outcome.
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Figure 1 Preoperative and postoperative OCT Results. 

Statistical analysis

Data were collected and stored in a spreadsheet using Microsoft 
Excel 2010® software. Data management and coding were both done 
in Excel. Data were analyzed using SPSS® version 20.0 (IBM Inc., 
Chicago, Illinois, USA). Descriptive analysis was done where 
categorical variables were presented as frequencies and percentages 
and continuous variables as the mean and standard deviation (±SD). 
Inferential analysis was done where Chi-test (Fisher exact test 
whenever indicated) was used to detect the association between 
potential predicting factors and achieving post-intervention LogMAR 
VA of ≥20/60. Wilcox on Signed rank test was used to investigate any 
significant difference between baseline, postoperative and last follow-
up visit assessment of LogMAR mean VA and OCT values. Confidence 
interval level was set to 95% where a corresponding p-value threshold 
was identified as 0.05. Accordingly, values<0.05 were interpreted as 
denoting statistical significance.

Results
In the current study, 29 eyes (19 (65.5% OD and 10 (34.5% OS) of 

29 patients were recruited. The mean (SD) age of our patients was 60.8 
(10.6) year, range [33–78] year. Male patients were almost two folds of 
the females (19 (65.5%) male to 10 (34.5%). Regarding diagnosis, the 
majority of eyes were having ERM (26; 89.6%) ERM with DME and 
3 eyes with ERM without DME (3; 10.3%). In all 29 eyes with ERM 
confirmed clinically; ERM could be demonstrated with OCT. Central 
macular thickness was measured. The mean (SD) OCT decreased 
postoperatively to 352 (128) micron. Then to 313 (101.5) micron 
after 6 months of follow–up visit assessment, where such decrease 
from preoperative to the last follow–up assessment was statistically 
significant (139.2 (92.5), [95% CI: 103.311–175.046];  p<0.0001) 
(Figure 1). The inner retinal layers were evaluated preoperatively. 
The focal attachment of ERM was found in 9 (31%) patients. Broad 
attachments of ERM was found in 20 (69%) patients which cause 
restraining of the inner retinal layer and wrinkling and irregularities 
on the inner retinal surface (Figure 2). There was no difference in 
visual acuity results after 6 months postoperatively between two 
entities. Changing of foveal contour with macular thickening in 26 
(90%) eyes was shown preoperatively. Three eyes had a breakdown 
of photoreceptor IS–OS line which associated with poor vision after 
6 months.

Assessment of clinical indices at presentation showed that the 
mean (SD) LogMAR visual acuity was 1.1 (0.3). The most prevalent 
Snellen VA was 20/400 (9; 31%), followed by 20/200 (7; 24.1%) and 
20/100 (4; 13.8%), while, the mean (SD) OCT was 449.1 (112.5). In 
the postoperative assessment, the mean (SD) LogMAR has slightly 

increased from a preoperative value of 1.1 (0.3) to 1.6 (0.6) in the first 
follow–up then gradually improved to 1.1 (0.6) in the second follow–
up assessment till it reached 0.6 (0.3) after 6 months of follow–up visit 
assessment. Comparing preoperative to the last follow–up values, 
the detected difference was found to be statistically significant (0.5 
(0.3), [95% CI: 0.394 – 0.608]; p<0.0001) (Figure 3). Comparison 
of the ratio of those with better and worse visions showed that 14/29 
(48.3%) entered the cohort with a vision >= 20/200 while the outcome 
of surgical removal of ERM showed that 25/29 (86.2%) left the cohort 
with a vision>=20/200; p = 0.076 (Table 1).

Figure 2 Broad attachment of ERM(A). Focal attachment of ERM (B). 

Figure 3 Preoperative and postoperative visual acuity Results. 

Table 1 Visual acuity change chart

Pre-intervention Visual 
acuity

Total

<=20/200 >=20/200

Post-Intervention

>=20/40 3 4 7

20/50 – 20/160 8 10 18

<=20/200 4 0 4

Total 15 14 29

Investigating potential predicting factors for achieving vision 
≥ 20/60, patients who entered the cohort in a relatively higher age 
and with a better initial visual acuity were found to be more likely 
to achieve better postoperative vision (p= 0.016 and 0.004 for age 
and visual acuity respectively). In patients with ERM, focal or broad 
attachments preoperatively gave the same visual outcomes after 6 
months. The intact photo receptor layer preoperatively has found to be 
of great significance prognostic factor of postsurgical visual outcomes. 
BCVA and SD–OCT were analyzed pre and post–operatively. The 
duration to achieve BCVA after surgery was6 months (Table 2).
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Table 2 Factors predicting good vision >= 20/60

Variable Improved 
to >=20/60

Improved 
to <20/60 P value

Age Mean (SD) 67.4 (7.3) 57.9 (10.6) 0.016

VA Mean (SD) 0.86 (0.22) 1.2 (0.32) 0.004

OCT Mean (SD) 440.9 (90.9) 452.9 (122.9) 0.799

Duration (day) Mean (SD) 16.8 (22.7) 14.9 (16.9) 0.573

Sex No. (%) No. (%)

Male 7 (36.8) 12 (63.2) 0.351

Female 2 (20) 8 (80)

Eye

OD 5 (26.3) 14 (73.7) 0.449

OS 4 (40) 6 (60)

Discussion
The prevalence of epiretinal membrane (ERM) was about 27% 

in eyes with DME.10 Few authors reported improvement in best-
corrected visual acuity (BCVA) and level of the diabetic macular 
edema following PPV and removal of the ERM.11,12 The central 
macular thickness was measured. The mean (SD) OCT decreased 
postoperatively after6 months of follow-up visit assessment, where 
such decrease from preoperative to the last follow-up assessment was 
statistically significant (p<0.0001). The pattern of ERM attachment to 
ILM was studied. In 31% of eyes with ERM in our cohort, a focal pattern 
of attachment to ILM of retina t was documented. The focal pattern 
showed a more folds into ridge contour which lead to corrugation of 
the underlying retina. The broad attachment, in contrast, showed less 
retinal surface undulating and less visual distortions. These findings 
are similar to previous reports about idiopathic and uveitic ERM.13,14 
Mori and co-authors also found that around half of the cases with 
nonidiopathic ERM also showed a focal attachment pattern to the 
retina.15 The present study indicates that there was no difference 
in visual acuity between either focal or broad attachments of ERM 
after 6 months of surgery. Up to my knowledge, no commercial SD-
OCT manufacturer that can generate ERM thickness maps. Even if 
such automated thickness maps were created, they would be prone 
to error and artifact.14,16 In the current study, ERM thickness was not 
evaluated.  In the present study, the breakdown of IS/OS junction 
line of the photoreceptors layer was found in 3 eyes preoperatively 
which showed no improvement in visual outcome after PPV for ERM 
removal. Previous studies showed the same results.14,17

The results of the current study showed gradual improvement 
in visual outcome following PPV for ERM peeling. Comparing 
Preoperative to 6 months postoperative follow-up visit assessment, 
the detected difference was found to be statistically significant 
(p<0.0001). The biggest gain of vision was shown in those eyes with 
the better initial visual acuity before surgery. Similarly, with other 
conditions of the macula in which interventions become ineffective 
once the VA deteriorates severely.1,18–21 The link between anatomical 
and functional recovery after ERM removal is controversial.22–24 In this 
study, significant improvement in visual acuity and macular thickness 
was observed after6 months of surgery. Anatomical recovery Precedes 

improvement in visual acuity.25 Also, improvement in visual acuity 
has been reported years after surgery.26 According to previous studies, 
persistence metamorphopsia, and contrast sensitivity, despite the 
anatomical recovery, may affect the evaluation of subjective visual 
recovery.27,28 However, in the present study, we did not investigate 
subjective functional improvement, such as metamorphopsia and 
contrast sensitivity other than visual acuity.

Investigating potential predicting factors for achieving vision 
≥ 20/60, patients who entered the cohort in a relatively higher age 
and with a better initial visual acuity were found to be more likely 
to achieve better postoperative vision (p= 0.016 and 0.004 for age 
and visual acuity respectively). In patients with ERM, focal or broad 
attachments preoperatively gave the same visual outcomes after 6 
months. Different studies have shown a direct correlation between 
the integrity of the photoreceptor inner segment/outer segment (IS/
OS) junction line preoperatively and have proven to be an important 
indicator of postoperative visual acuity.29 In the study of Kitaya et 
al..28 Postoperative vision ≥ 0.7 was correlated with good integrity 
of the IS/OS junction. However, Sano et al.,30 found that intact IS/
OS line was not a reliable prognostic factor in the early postoperative 
period with the achievement of a repaired IS/OS line at 6 months.

Eyes with none intact IS/OS junction had significantly lower 
postoperative best–corrected visual acuity (BCVA)27,31 Similarly, 
Falkner-Radler et al.,17 reached that intact IS/OS junction was an 
important factor to expect the visual outcomes after ERM peeling 
confirmed by TD–OCT and SD OCT. In addition, Inoue et al.6 showed 
that the intact IS/OS cohort had better final visual acuity than none 
intact IS/OS cohort. The use of a dye for ERM peeling is unlikely 
to be a significant factor in the final visual acuity results. A brilliant 
blue–assisted internal limiting membrane (ILM) peeling was in every 
surgery. Similarly, another study also did not show a significant 
correlation between preoperative central foveal thickness, the presence 
of a macular pseudo hole or retinal cysts with the postoperative visual 
acuity.16,27 Our numbers of small-gauge PPV surgeries were considered 
as small to permit evaluation of that factor. However, other studies 
have shown faster visual gain and fewer complications with small-
gauge trans-conjunctival suture less vitrectomy procedures for ERM 
peeling.1,32,33 To conclude, PPV for ERM peeling associated with 
DME showed a better visual outcome. Patients with good initial VA 
achieved a better final visual outcome. Postoperative improvement in 
vision is slow. OCT appearance cannot predict visual outcome.34
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