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Objective: To study the efficacy of epiretinal membrane (ERM) peeling in eyes with dry age-

related macular degeneration (AMD).

Methods: We retrospectively analyzed patient charts on 17 eyes (16 patients) that underwent 

ERM peeling with a concurrent diagnosis of dry AMD.

Results: Eyes with concurrent dry AMD and with a good preoperative best-corrected visual 

acuity (BCVA) (better than or equal to 20/50) had a statistically significant mean BCVA 

improvement at 6 months after ERM peeling. There was a statistical increase in mean BCVA 

from 20/95 to 20/56 in dry AMD eyes, and no eyes showed worsening in BCVA at 6 months or 

at most recent follow-up. Five/seventeen (29.4%) eyes had cataract formation or progression. 

There were no other complications, reoperations, or reoccurrences.

Conclusion: ERM peeling in eyes with dry AMD may show significant improvement, especially 

in eyes with good preoperative BCVA. The procedure is relatively safe with low complications 

and reoccurrences.

Keywords: macular pucker, epiretinal membrane peeling, epimacular membrane, macular 

degeneration

Introduction
Epiretinal membrane (ERM), also known as macular pucker or epimacular membrane, 

consists of an avascular layer of cells that form and overly the macula. This membrane 

may create tension on the retina leading to a decrease in visual acuity, distortion in 

central vision, blurriness, and binocular diplopia.

Vitrectomy with ERM peeling has shown to be beneficial, even in eyes with good 

preoperative visual acuity.1 Dawson et al concluded that 70% of their 237 patients 

showed improvement in visual acuity, and only 15.2% showed a decrease in visual 

acuity after vitrectomy and ERM peeling. They also showed that postoperative visual 

acuity was directly related to preoperative visual acuity.2 Other prognostic indicators 

for better outcomes are undergoing combined cataract surgery with vitrectomy for 

phakic eyes, early timing of ERM treatment after symptom onset, and pseudophakic 

lens status at 3 months after surgery.3–5 In addition, contrast sensitivity improves in 

eyes following vitrectomy for ERM, and central macular thickness (CMT) has been 

shown to decrease (improve) following ERM peeling by approximately an average 

of 120 μm following surgery.6,7

After a Medline search, we could find very limited data evaluating the effects of 

vitrectomy and ERM peeling in eyes with dry age-related macular degeneration (AMD). 

Since both pathologies affect the macula, many surgeons may be reluctant in performing 
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vitrectomy as they may question the benefits of removing an 

ERM in a patient with underlying AMD. Roller et al con-

ducted a study assessing the effects of vitrectomy on eyes with 

AMD, and a subgroup of 13 eyes of the 22 total eyes studied 

underwent vitrectomy for ERM specifically. Of these 13 eyes 

with ERM and AMD, five (38.5%) eyes had progression of 

AMD, five (38.5%) had improvement in visual acuity, and 

six (46.2%) eyes showed a decrease in postoperative visual 

acuity.8 These are considerably worse results compared to the 

previously mentioned ERM peeling eyes without AMD.

In this study, we retrospectively sought to evaluate the 

efficacy of ERM peeling in eyes with category 1 or category 

2 dry AMD, and we compare these results to previous studies 

on ERM peeling.

Methods
We retrospectively evaluated 17 eyes (16 patients) with a dry 

AMD diagnosis (category 1 or category 2 dry AMD) that were 

treated with non-combined (without concurrent cataract sur-

gery) 25-gauge pars plana vitrectomy with ERM peeling from 

2010 to 2012 at the Retina Consultants of Alabama and at the 

University of Alabama at Birmingham Callahan Eye Hospital. 

All procedures were performed by one of the four practicing 

retina specialists. All procedures included the peeling of the 

internal limiting membrane (ILM) in conjunction with ERM 

peeling. After removal of the ERM, indocyanine green dye 

0.05 mg/mL was placed on the macula for 15 seconds to allow 

for minimally perceptible staining of the ILM prior to removal. 

Institutional Review Board at University of Alabama at Bir-

mingham approved this study, and this study is HIPAA compli-

ant. Patient consent was not necessary as HIPAA approval was 

provided by the University of Alabama at Birmingham.

Patient charts were analyzed for multiple variables 

including sex, age, left versus right eye, pre-existing ocular 

conditions, presence of retinal tear or posterior vitreous 

detachment before surgery, lens status (phakic or pseudopha-

kic), preoperative and postoperative (within 6 months) CMT 

via optical coherence tomography (OCT), preoperative and 

postoperative best-corrected visual acuities (BCVAs), and 

intraocular pressures. Additionally, intraoperative compli-

cations, postoperative complications, reoccurrences, and 

reoperations were also recorded.

Primary outcome measures include postoperative BCVA 

and the BCVA change compared to baseline preoperative 

BCVA. Secondary outcomes include the number of eyes 

with a BCVA better or equal to 20/50, the mean difference 

in CMT, complication rates, reoccurrence rates, and 

reoperation rates.

Statistical analysis (means, differences, and P-values) 

of the data was conducted by using Microsoft Excel 2011. 

Snellen chart visual acuity values were converted in loga-

rithm of the minimum angle of resolution (logMAR) values. 

BCVA improvement and worsening were defined as two or 

more Snellen lines better/worse than the baseline preopera-

tive BCVA. P-values for continuous data (CMT and logMAR 

values) were calculated by using the paired Student’s t-test 

method. P-values for categorical data were calculated by 

using the chi-squared method. P-values less than 0.05 are 

considered to be statistically significant.

Results
Seventeen eyes (16 patients) with dry AMD had 25-gauge 

pars plana vitrectomy with ERM peeling. All patients had a 

recorded BCVA at 1 month, 3 months and/or 6 months post-

operatively, and the mean follow-up period was 5.1 months 

(range: 3–6 months). The mean age was 74.9 years (range: 

65–83 years) (Table 1). Seven eyes were males, and eleven 

eyes were right eyes. Eight eyes had a posterior vitreous 

detachment noted on exam prior to surgery, and eleven eyes 

were pseudophakic preoperatively, while six were phakic. 

There were no retinal tears in the posterior pole or periphery 

noted prior to operation.

Table 1 Baseline characteristics in eyes with dry age-related macular 
degeneration undergoing vitrectomy with epiretinal membrane 
peeling

Characteristic Eyes

Number of eyes 17
age (years)

Mean 74.9
standard deviation 5.9
range 65–83

sex
Male 7 (41.2%)
Female 10 (58.8%)

eye
right 11 (64.7%)
left 6 (35.3%)

lens status
Phakic 6 (35.3%)
Pseudophakic 11 (64.7%)

Pre-existing ocular condition
retinal tear 0 (0%)
Posterior vitreous detachment 8 (47.1%)
Cataract 2 (33.3%)*
glaucoma 0 (0%)
Diabetic retinopathy 0 (0%)
hypertensive retinopathy 2 (11.8%)

Note: *Cataract percentage was calculated by using the total number of eyes having 
phakic lens status. 
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At most recent follow-up, 10/17 (59%) eyes showed 

improvement in BCVA and 7/17 (41%) showed no change 

(Table 2). No eyes showed worsening in BCVA at the most 

recent follow-up. BCVA improved in six eyes at 6 months and 

worsened in no eyes at 6 months. While six eyes showed no 

change in BCVA at 6 months, the difference is attributable to 

cataract formation or progression. The mean BCVA change 

was only statistically significant at 6 months in eyes with a pre-

operative BCVA better than or equal to 20/50 (logMAR =0.4). 

When using most recent follow-up, BCVA improvement was 

statistically significant, regardless of lens status or preoperative 

BCVA. Table 3 shows that the number of eyes with a BCVA 

better than or equal to 20/50 increased postoperatively during 

the study, and this finding was statistically significant. The 

average preoperative and postoperative intraocular pressure 

(at 1 month) was 14.5 mmHg and 15.2 mmHg, respectively.

Preoperative and postoperative OCT data were avail-

able for nine eyes (Table 4). All nine eyes had a decrease 

in macular thickness, with a mean CMT decrease of 93 μm, 

which was statistically significant. The change in the mean 

CMT in eyes with a BCVA improvement was statistically 

significant. However, it was not significant in eyes with 

no change in BCVA. Even though the R-squared value for 

eyes with BCVA improvement was 0.76, the P-value for 

the correlation was 0.85. Six of 17 eyes had preoperative 

intraretinal macular edema, which resolved clinically and by 

OCT in 5/6 (83%) eyes after surgery (Figure 1).

Nuclear sclerotic cataract formation and progression 

were found in 5/6 (83%) phakic eyes at the end of follow-up 

(Table 5). Only 2/6 phakic eyes underwent cataract extrac-

tion. There were no other complications, reoccurrences of 

macular pucker, or reoperations. No eyes developed a chor-

oidal neovascular membrane.

Discussion
When comparing our results to Dawson et al’s study of 

237 patients undergoing ERM peeling without underlying 

dry AMD, the percentage of eyes with visual acuity improve-

ment was quite similar. Using the most recent postoperative 

visual acuity, 10/17 (59%) eyes in our study showed BCVA 

improvement while no eyes showed a decrease in BCVA. 

This is similar to the 70% BCVA improvement in Dawson 

et al’s study. Our results are dramatically different from 

Table 2 Baseline and postoperative best-corrected visual acuities in eyes undergoing epiretinal membrane peeling

Preoperative 1 month 3 months 6 months Most recent follow-up*

Total eyes 17 16 15 12 17
eyes with BCVa improvement – 7 8 6 10
eyes with no BCVa change – 9 6 6 7
eyes with BCVa worsening – 0 1 0 0
Mean logMar 0.68 0.52 0.44 0.49 0.45

standard deviation 0.45 0.34 0.30 0.40 0.001
Mean snellen score 20/95 20/70 20/55 20/61 20/56
P-value – 0.32 0.15 0.26 0.001

Mean logMar in eyes with a preoperative 
visual acuity $ (better or equal to) 20/50

0.36 (n=7) 0.28 (n=7) 0.24 (n=7) 0.21 (n=5) 0.21 (n=7)

Mean snellen score 20/46 20/42 20/38 20/32 20/32
P-value – 0.14 0.12 0.046 ,0.001

Mean logMar in eyes with a preoperative 
visual acuity , (worse than) 20/50

0.90 (n=10) 0.70 (n=9) 0.61 (n=8) 0.68 (n=7) 0.63 (n=10)

Mean snellen score 20/159 20/100 20/81 20/96 20/85
P-value – 0.11 0.35 0.41 0.02

Pseudophakic lens status 0.58 (n=11) 0.45 (n=11) 0.43 (n=11) 0.38 (n=7) 0.38 (n=11)
Mean snellen score 20/76 20/56 20/54 20/48 20/48
P-value – 0.01 0.04 0.26 0.005

Phakic lens status 0.85 (n=6) 0.45 (n=5) 0.45 (n=4) 0.64 (n=5) 0.25 (n=6)
Mean snellen score 20/142 20/56 20/56 20/87 20/36
P-value – 0.92 0.18 0.98 0.02

Notes: *Most recent follow-up includes the last time the patient was seen during the 6-month time frame postoperatively. all P-values are calculated in comparison to 
preoperative status. 
Abbreviations: BCVA, best-corrected visual acuity; logMAR, logarithm of the minimum angle of resolution.

Table 3 Number of eyes with a visual acuity equal to or better than 
20/50

Preoperative Most recent follow-up P-value

Number of eyes 7 12 0.039
Note: Most recent follow-up includes the last time the patient was seen during the 
6-month time frame postoperatively.
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Roller et al’s study on eyes undergoing membrane peeling 

with AMD. Our eyes showed drastically more improve-

ment as Roller’s study showed improvement in only 38% 

of eyes. Our mean difference in BCVA was a 0.23 logMAR 

improvement at the most recent follow-up, compared to only 

a 0.10 logMAR improvement in Roller’s study.8

In addition, our study agrees with Lehpamer and 

Carvounis’ study on eyes with good preoperative visual acu-

ity undergoing ERM peeling. Their study showed that eyes 

with a preoperative BCVA better than or equal to 20/50 had 

0.093 logMAR improvement at 6 months.1 Our eyes with 

good preoperative BCVA (BCVA better than or equal to 

20/50) had a statistically significant improvement of 0.15 

logMAR at 6 months. Eyes with worse preoperative visual 

acuity showed no significant change in BCVA at 6 months. 

This may be because the dry AMD in eyes with good BCVA 

may be not as advanced as in eyes with poorer BCVA, thereby 

limiting the visual improvement.

The average CMT decreased by 93 μm, which equates 

to a 22.8% change. This is significantly more than the 8.2% 

decrease at 6 months reported in Lehpamer and Carvounis’ 

study.1 This average decrease was statistically significant 

in the specific population with a BCVA improvement, 

suggesting that BCVA improvement may be related to a 

decrease in CMT, even though the correlation between these 

two factors was not statistically significant in our sample 

of six eyes. It should be noted that the parameters of the 

outer retina were not addressed in this study. In addition, 

macular edema resolved in five eyes out of six eyes with 

preoperative intraretinal macular edema. Using the most 

recent visual acuity, the BCVA improvement in this popu-

lation was 0.23 logMAR, while all other eyes had a visual 

acuity improvement of 0.22 logMAR. The one patient with 

persistent intraretinal macular edema had no change in 

visual acuity.

Lehpamer and Carvounis’ study of eyes with preoperative 

visual acuities of 20/50 or better revealed that six of 

13 (46.1%) phakic eyes had progression or formation of cata-

racts postoperatively.1 We showed a higher rate as 83.3% (five 

out of six) of the phakic eyes had progression or formation of 

cataract. Of these five eyes, two underwent phacoemulsifica-

tion within the follow-up period. Post-vitrectomy cataract 

progression is thought to be linked to an increase in oxygen 

tension exposed to the lens. This eventually leads to an 

increase in oxidation, either directly or through free radicals, 

which is proposed to be the cause of cataract progression.9 

Table 4 Comparison of preoperative and postoperative central macular thickness (OCT) in eyes undergoing epiretinal membrane 
peeling

Preoperative CMT Postoperative CMT Difference in CMT

all eyes (n=9) 413 320 93
P-value – 0.01 –
eyes with an improvement in visual acuity (n=6) 435 339 96
P-value – 0.01 –
eyes with no change in visual acuity (n=3) 371 281 90
P-value – 0.19 –

Notes: Visual improvement was based on most recent follow-up data. The units for central macular thickness numbers in the table are μm.
Abbreviations: CMT, central macular thickness; OCT, optical coherence tomography.

Figure 1 Improvement in central macular thickness on optical coherence tomography after undergoing epiretinal membrane peeling.
Notes: (A) A preoperative OCT showing an ERM with significant macular edema (yellow arrow), an intraretinal cyst (white arrow), and a CMT of 399 μm. 
(B) a postoperative OCT of the same eye showing the removal of the erM and resolution of macular edema with a CMT of 321 μm. (OCT figures are scaled to 5.0 mm in 
length. Red arrow represents retinal pigment epithelium, and green arrow represents nerve fiber layer).
Abbreviations: OCT, optical coherence tomography; ERM, epiretinal membrane; CMT, central macular thickness.
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A recent study also reveals that increased cytokines in eyes 

with prior vitrectomy may contribute to cataract formation.10 

There were no infections, retinal tears, detachments, recur-

rences, and reoperations in the 33 eyes studied by Lehpamer 

and Carvounis.1 Similarly, our data showed no complications, 

reoperations, or recurrences.

Limitations of this study include its retrospective nature, 

lack of control group, the possible different pathogenesis of 

idiopathic ERM compared to ERM in patients with AMD, 

and its short follow-up period (6 months). Although very few 

patients did not have all the information at specific follow-up 

dates postoperatively, our study numbers (even though more 

than Roller’s study) are not considered to be a large sample 

size. In addition, there may have been some variations from 

surgeon to surgeon when performing the surgery. Subjective 

components of certain characteristics, such as the progres-

sion of cataracts add variation to the data as well. However, 

our visual results might have been even better if all patients 

who had progression or formation of cataract underwent 

phacoemulsification.

Eyes with category 1 and 2 dry AMD may benefit 

from ERM peeling, and a reduction of CMT is statistically 

Table 5 Complications, reoccurrences, and reoperations in eyes 
undergoing epiretinal membrane peeling

Eyes (n=17)

Complications
retinal detachments 0
Formation or progression of cataract 5
hemorrhage 0
Other 0

Epiretinal membrane reoccurrence 0
reoperation 0

significant in eyes with BCVA improvement. The BCVA 

improvement after ERM peeling may be greater than what 

was previously thought in eyes with dry AMD. In addition, 

the procedure has a low complication, reoperation, and 

recurrence rate. We would recommend further studies, 

preferably prospective, that analyze ERM peeling in this 

population of patients with dry AMD.
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