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ABSTRACT
Background: Retina is the light-sensitive layer of tissue, forming the inner surface of the eye. Epiretinal membrane (ERM)
is a semitransparent membrane between vitreous and the internal limiting membrane. Optical coherence tomography
(OCT) is a procedure used for diagnosis and follow up of macular disorders. Objective: To determine the changes in the
retinal nerve fiber layer thickness after epiretinal membrane peeling in patients with idiopathic epiretinal membrane with
the help of optical coherence tomography. Study Design: It was a descriptive case series. Settings: Department of
Ophthalmology, Mayo Hospital Lahore Pakistan. Duration: Six months from January 2018 to June 2018. Methodology: The
study involved 80 eyes of 40 patients; 1 affected eye planned for surgery and contralateral unaffected eye taken as control.
OCT was performed before surgery and RNFL thickness was noted in each eye. Vitrectomy with peeling of ERM was
performed and post-operative changes in the thickness of RNFL were reassessed by OCT at 1 and 3 months postoperatively. An informed written consent regarding participation in the study was taken from all the patients. Results: The
mean age of the patients was 58.30±8.22 years. We observed a male predominance among these patients with male to female
ratio of 1.9:1. Following surgery, the mean RNFL thickness at 1 and 3 months post-operatively increased significantly in
superior and nasal quadrant while decreased significantly in inferior and temporal quadrant of the affected eye while it
remained unchanged in the unaffected follow eye. Conclusion: In the present study, vitrectomy with ERM peeling was
found to induce change in RNFL thickness which increased significantly in the superior and nasal quadrants while
decreased significantly in inferior and temporal quadrant of the affected eye which warrants routine monitoring of such
patients with OCT in the post-operative period.
Keywords: Idiopathic epiretinal membrane, Peeling, Retinal nerve fiber layer thickness, Optical coherence tomography.
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INTRODUCTION
First report about epiretinal membrane (ERM) was
published in 1865 by Iwanoff. ERM is a contractile
membrane made of fibrous tissue and consists of ECM
(extracellular matrix) that forms at the junction between
vitreous humor and the retina.1
In many cases, there may be no obvious cause for ERM, a
condition labeled as primary or idiopathic ERM (iERM)
characterized by erroneous formation of a layer of fibrous
tissue over the retina.1,2
While in some cases of ERM, it may have been formed in
response to other elements such as several vascular and
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inflammatory conditions of the retina; ocular trauma,
breaks and tears in the retina, or retinal detachments. It is
also seen some times after retinal surgery in the postoperative period.1,3
This form of ERM is termed as secondary ERM.
Moreover, in patients with iERM, aging is an established
factor of significant risk. There is a strong association
between pathogenesis of iERM and posterior vitreous
detachment (PVD) as they occur in 80-95% cases.3 In
general population, occurrence of iERM is about 6-7%
and prevalence of decreased has been found to be
increased with increasing age. With time passage, ERMs
353
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remain stable or has limited progress and in majority of
the patients, after initial diagnosis only mild or even no
symptoms are experienced that indicates contraction of
membrane that occurs at initial stages and thereafter
stabilizing at that level.3,4
When macular or peri-macular areas are involved, ERMs
are only symptomatic. Complaints from symptomatic
patients are vague visual disturbance, metamorphopsia
and decreased visual acuity (VA) besides less common
symptoms like monocular diplopia and micropsia.
Generally, degree of visual effects of the disease is
established many by the extent of induced retinal
distortion, the position of the membrane in association to
the macula, as well as its thickness and transparency.1,2
The degree of visual acuity may be associated with
filtering effects of ERM which prevent light from reaching
the photoreceptors, retinal surface distortions, macular
edema and related vitreoretinal traction owing to
incomplete PVD, if present.1
The presence of membrane for diagnosing ERM can be
observed by fundus photograph or dilated fundus
examination.1,3 Based on severity, examination shows a
grayish membrane along with some retinal or macular
vasculature distortions owing to contractile characteristic
of the tissue.2,3 Moreover, among all, OCT is highly
definitive diagnostic tool. This is a non-invasive imaging
technique in which infrared light is used for capturing
micrometer-resolution image. Use of OCT is not only
helpful in diagnosing ERMs rather it is an effective tool
for diagnosing other retinal pathologies which include
age related macular degeneration, diabetic retinopathy,
central serious retinopathy and macular holes etc.4,5
Present clinical standard for treatment of iERM is pars
plana vitrectomy (PPV) operation with ERM peeling.
Owing to associated complications of PPV, studies have
recommended ERM peeling without PPV.6-9
Recently a newer surgical technique involves internal
limiting membrane (ILM) peeling in combination with
vitrectomy and epiretinal membrane peeling for removal
of epiretinal membrane.9,10 However, there are studies
which claim that vitrectomy with peeling of ERM leads to
significant changes in the thickness of RNFL and such
patients should be carefully monitored using OCT.9-14 The
evidence was however limited while there was no such
local published material which necessitated the present
study.

confidence interval using expected mean of RNFL
thickness in nasal quadrant in affected eyes and in normal
fellow eye at 1st month follow-up as 72.00±13.87mm and
66.31±9.47mm respectively.11
Inclusion Criteria: Patients of both genders with ages in
the range of 50-70 years diagnosed of primary ERM were
included.
Exclusion Criteria: Those with secondary ERM,
Glaucoma, Optic Disc Abnormality, Myopia (≥6D) and
raised IOP (≥21) mmHg after surgery were excluded.
Data Collection Procedure: We also didn’t include
patients with bilateral disease as we took the fellow eye
as control for each patient. All the patients underwent
preoperative assessment including history examination
(slit lamp examination, visual acuity, IOP measurement,
fundus examination, routine investigations and OCT. For
each eye photographs will be taken through OCT before
surgery to get a control image of retina. Images of retina
were taken again, one and three months after surgery to
detect RNFL thickness. Age, RNFL thickness in every
quadrant of each eye at baseline, at 1 and 3 months postoperatively have been described by mean ±SD. Paired
sample t-test has been applied to compare follow-up
mean RNFL thickness with baseline taking p≤0.05 as
significant while independent sample t-test has been
applied to compare RNFL thickness between the affected
and control eye taking p≤0.05 as significant. Gender has
been described by frequency and percentage.
RESULTS
Patients had mean age 58.30±8.22 years. We observed a
male predominance among these patients with male to
female ratio of 1.9:1 as shown in Table 1.
Table 1: Demographic features of studied patients
Characteristics

Participants (n=40)

Age (years)

58.30±8.22

Gender
Female
Male

14 (35.0%)
26 (65.0%)

The mean RFNL thickness was low in superior, inferior
and nasal quadrants of affected eyes as compared to
fellow un-affected eye before surgery as shown in Table
2.
Following surgery, mean RNFL thickness at 1 and 3
months post-operatively increased significantly in
superior and nasal quadrant while decreased
significantly in the inferior and temporal quadrants of the
affected eye while it remained unchanged in the
unaffected follow eye as shown in Table 2 and Table 3.

METHODOLOGY
Study Design: Descriptive case series.
Settings: Department of Ophthalmology, Mayo Hospital
Lahore Pakistan.
Duration: Six months from January 2018 to June 2018.
Sample Technique: Patients were included by using nonprobability consecutive sampling.
Sample Size: Sample size of 80 eyes (40 affected and 40
normal) was calculated with 80% power of test and 95%
APMC Vol. 14 No. 4 October – December 2020
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Table 2: RNFL Thickness Change at 1 Month after the
Surgery
Quadrant

Superior

Nasal

Inferior

Temporal

Time
Stamp
PreOperative
1st Month
PreOperative
1st Month
PreOperative
1st Month
PreOperative
1st Month

Eye
Affected
Eye

Fellow Eye

Pvalue

116.65±3.48

124.33±3.20

<0.001$

124.80±2.71
p=0.001*

124.03±3.91
p=0.378

0.309

76.22±2.42

77.70±2.27

0.006$

81.22±2.06
p=0.001*

77.87±2.36
p=0.541

<0.001$

129.60±3.12

131.82±3.99

0.007$

123.28±24.74
p=0.109

131.40±3.90
p=0.055

0.044$

68.48±1.94

61.75±4.29

<0.001$

55.93±2.53
p=0.001*

61.65±4.88
p=0.668

<0.001$

* The difference was statistically significant on paired sample-test,
difference was statistically significant on independent sample t-test

$

In our study, RNFL thickness increased from base point
after 1st month in superior and nasal quadrants but there
was decrease in inferior and temporal quadrants from
base value. At 3 months, there was a slight dip in RNFL
thickness in superior and nasal quadrants but it was still
thicker from the base point while there was further
decrease in inferior and temporal quadrants. The mean
difference was significant in four quadrants.
Hibi et al.10 (2014) in his study measured RNFL thickness
and observed a significant increase in RNFL thickness at
1 month after surgery in superior, nasal, and inferior
quadrant. The increase in the thickness of nasal quadrant
sustained up to 6 months. In another similar study,
Kumagai et al.11 (2012) also reported similar changes on
OCT in the mean RNFL thickness following peeling of
ERM. They also observed an increase in mean RNFL
thickness in superior and nasal quadrants and decrease in
inferior and temporal quadrants after the surgery. In
similar other studies, Brazitikos et al.12 (2010) in 35 eyes
reported decrease in RNFL thickness in temporal
quadrant after macular surgery with Trypan Blue
staining, though these changes were not significant
statistically. After performing vitrectomy, decrease in
RNFL thickness was also demonstrated by Kim et al.13
(2013) at 6 months, in patients with vitreous haemorrage,
or ERM macular hole thus suggesting a relationship of
ILM peeling, gas tamponed and fulide-air exchange with
decrased RNFL thickness. In 30 eyes, decrease in
temporal sector RNFL thickness was reported
postoperatively, by Balducci et al.14 (2012) after
vitrectomy including ILM peeling for both macular hole
and ERM at 6 months.

The

Table 3: RNFL Thickness Change at 3 Months after the
Surgery
Quadrant

Superior

Nasal

Inferior

Temporal

Time
Stamp
PreOperative
3 Months
PreOperative
3 Months
PreOperative
3 Months
PreOperative
3 Months

Eye
Affected
Eye

Fellow Eye

Pvalue

116.65±3.48

124.33±3.20

<0.001$

120.95±2.86
p=0.001*

123.88±3.69
p=0.068*

0.002$

76.22±2.42

77.70±2.27

0.006$

78.40±2.02
p=0.001*

77.00±2.70
p=0.213

0.010$

129.60±3.12

131.82±3.99

0.007$

118.62±23.80
p=0.005*

132.00±4.06
p=0.444

0.008$

68.48±1.94

61.75±4.29

<0.001$

50.50±2.70
p=0.001*

61.80±4.84
p=0.820

<0.001$

* The difference was statistically significant on paired sample-test,
difference was statistically significant on independent sample t-test

$

CONCLUSION
In the present study, vitrectomy with ERM peeling was
found to induce changes in the retinal nerve fiber layer
thickness which increased significantly in superior and
nasal quadrant while decreased significantly in the
inferior and temporal quadrant of affected eye which
warrants routine monitoring of such patients with OCT
in the post-operative period.

The

LIMITATIONS
RNFL thickness displayed fluctuation in patients who
underwent vitrectomy. But, few limitatiosn with the
study was only a smaller number of patients who
completed follow-up examination. A study with longterm follow-up is necessitated on a large scale, that would
enroll a large number of patients to further establish the
effects of surgery on RNFL thickness.

DISCUSSION
In old adults development of epiretinal membrane is very
common and it results into deceased vision. ERM appear
due to cellular proliferations on ILM owing to which
retina wrinkles and distor causing metamorphopsia and
decreased visual acuity.1,3 ERM is removed by vitrectomy
since 1970s. Recently ILM peeling has been combined
with this approach to reduce recurrence of ERM.8,9 Risk
of ERm recurrence is reduced by peeling an ILM as it
eliminate the area where cells, including myofibroblasts,
may proliferates.9
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SUGGESTIONS / RECOMMENDATIONS
After vitrectomy, postoperative decrease in RNFL
thickness was closely associated with removal of ERM
and ILM. Further studies are necessitated for exposing
clinical effects of postoperative decreases in RNFL
355
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thickness on visual field defects and comparison of
patients who underwent ILM peeling with those who did
not.
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