
Introduction
A recent large-scale study reported that phacoemulsifica-
tion in eyes with idiopathic or primary Epiretinal Membrane 
(ERM) leads to approximately 3 Snellen lines improvement; 
however, higher rates of cystoid macular edema and a low-
er visual gain compared to eyes without primary ERM were 
documented [1]. Unfortunately, this big-data study was based 
on coding and not on Optical Coherence Tomography (OCT) 
analysis, and thus the authors were unable to analyze anat-
omy in relation to visual outcomes or grade the severity or 
worsening of ERM after cataract extraction. The literature 
on the effects of cataract surgery on epiretinal morphology 
is scarce; however, some studies reported worsening of pre-
existing ERMs [2,3] and an increased risk of pseudophakic 
cystoid macular edema in the context of ERMs [4-6].

It is estimated that 30 million people in the United States 
have an ERM in at least one eye, [7] and the condition affects 
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Abstract
Purpose: To elucidate optical coherence tomography features that may be predictive of visual outcomes after phacoemulsi-
fication in eyes with a primary and secondary Epiretinal Membrane (ERM).

Patients and methods: Retrospective consecutive case series. Visual Acuity (VA) and Spectral-Domain Optical Coherence 
Tomography (SD-OCT) characteristics at pre-operative and post-operative visits in eyes with pre- existing ERM that under-
went uncomplicated phacoemulsification were analyzed.

Results: In the 57 eyes, median VA improved significantly from 20/50 at baseline to 20/30 at 1, 3, 6, and 12 months (all p 
<0.001). VA improved by at least 3 lines in 45% to 58% of eyes at each time point. Mean OCT Central Foveal Thickness 
(CFT) was 335 μm at baseline and increased by 33 μm (p<0.001), 17 μm (p=0.005), 36 μm (p=0.018), and 11 μm (p=0.18) at 1, 
3, 6, and 12 months, respectively. Cystoid macula edema was typically treated with topical steroidal and nonsteroidal medi-
cations. Intact Inner-Outer Segment (IS/OS) junction at the preoperative visit was a statistically significant positive predictor 
of higher visual improvements, while intact foveal pit and preoperative CFT were not. There was no difference between the 
primary and secondary ERMs in terms of visual improvements or CFT at any time point.

Conclusions: Given significant visual improvements and mild, transient retinal thickening increase without significant 
membrane progression through 1 year, phacoemulsification alone may be recommended in eyes with preexisting ERMs. No 
OCT characteristic, other than intact IS/OS junction, was a significant predictor of better long-term visual improvements.
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predominantly older patients [8] causing significant morbid-
ity [9]. ERMs can be classified as idiopathic or secondary, 
depending on their etiology. Idiopathic primary ERMs are 
thought to arise after the development of an anomalous Poste-
rior Vitreous Detachment (PVD), [10] while secondary ERMs 
may arise with conditions affecting the vitreoretinal interface 
such as posterior uveitis, trauma, diabetic retinopathy, laser 
retinopexy, and retinal detachment repair [11,12]. In a study 
analyzing the anatomic OCT characteristics of primary versus 
secondary ERMs, it was found that secondary

 ERMs were more likely to have focal adhesions to the retina 
as compared to primary ERMs, which tended to be diffusely 
adherent to the underlying retina [13,14]. Therefore, traction-
al forces may be different in these two groups, which could 
impact macular morphology change after intraocular surgery.

Current published literature explores changes in visual acuity 
as well as in central macular thickness and macular volume 
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without detailed analysis of retinal layers morphology, com-
parison of primary to secondary ERMs, or anatomic factors 
predictive of visual improvements after phacoemulsification 
in eyes with preexisting ERMs [1-4,15,16]. In fact, neither 
the natural history of ERMs after cataract extraction nor OCT 
prognostic factors for visual outcomes after phacoemulsifica-
tion have been well studied. This is a clinically significant 
question since the surgical approach to ERMs is frequently 
debated. If ERMs progress quickly after cataract extraction, 
there may be an argument to attempt combined phacoemul-
sification/ERM peeling. Otherwise, a sequential approach 
would be rational. Knowing prognostic factors of ERMs be-
fore cataract extraction may help with patient counseling and 
better surgical approach selection for the individual patient. 
In the current study, we explored the macular morphology 
before and after phacoemulsification in the presence of pri-
mary and secondary ERM, and correlated visual outcomes 
with OCT features in these eyes. 

Material and Methods
This retrospective consecutive case series was approved by 
the Miami Veterans Affairs IRB and was compliant with the 
Health Insurance Portability and Accountability Act. Consec-
utive eyes with pre-existing ERM documented by pre-oper-
ative Spectral-Domain Optical Coherence Tomography (SD-
OCT) undergoing phacoemulsification, over a span of three 
years, were identified and the charts were reviewed. Patients 
with pre-existent ERM that had undergone combined phaco-
emulsification and ERM peeling, or phacoemulsification with 
any intraoperative complications such as vitreous loss were 
excluded. Best- corrected Snellen visual acuity (BCVA) and 
SD-OCT characteristics at pre- operative and post-operative 
visits (1, 3, 6 and 12 months) were collected and analyzed. 
Refractions were done at preoperative examination and at 
1-month post-operative visit. The 3-month acuity testing 
was typically measured with the 1-month’s refraction and 
additional refractions were done at 6 and 12 months post-
operatively. The SD-OCTs were routinely obtained at preop-
erative and 1, 3, 6, and 12-month postoperative visits per our 
clinical protocol.

All scans were obtained with the same SD-OCT device (Cir-
rus, Carl Zeiss Meditec Inc., Dublin, CA). Central Foveal 
Thickness (CFT) was determined as the value of the inner-
most circle in the macular thickness protocol. Presence of 
fluid using OCT was reported as none, subretinal, or intraret-
inal. The foveal contour was graded as normal or abnormally 
shaped. The Inner Segment-Outer Segment (IS/OS) junction 
of the central macular photoreceptors was graded as intact 
or disrupted at the preoperative visit. The ERM was graded 
as diffusely adherent (no separation between the membrane 
and the retina) or focally adherent (characterized by focal 
separations between the membrane and the retina seen on 
the OCT) as previously defined [13,14]. The etiology of the 
ERM was also recorded as primary/idiopathic or secondary 
(i.e. in the context of another pre-existing retinal condition 
such as diabetic retinopathy, history of retinal detachment, 
trauma, retinal breaks, lattice degeneration with retinal 
holes, age-related macular degeneration or vein occlusion) 
[13,14]. Subsequent adjuvant treatments and surgical proce-

dures were recorded.

Statistical analysis was performed using SPSS Version 24.0 
(IBM Corp., Armonk, NY, USA) and SAS Version 9.4 (Cary, 
NC, USA). Visits were classified into follow-up examina-
tion windows, defined as: 1 month (3-6 weeks); 3 months 
(2-4 months); 6 months (5-7 months), and 12 months (9-13 
months). If more than one visit occurred within a follow-up 
window, the one closest to the defined interval visit was se-
lected for analysis. For the purpose of calculating differences 
in visual acuity, Snellen visual acuities were converted into 
approximate Early Treatment Diabetic Retinopathy Study 
(approxETDRS) letter scores as previously described [17]. 
Changes in visual acuity and OCT measurements from base-
line at the various follow-up endpoints were compared to 
the preoperative values of the same eyes by the paired t-test. 
Univariate analysis was performed to evaluate the difference 
in approxETDRS letters among multiple groups (e.g. group-
ing OCTs by certain criteria compared to baseline). Pearson 
correlation coefficients were used to evaluate the strength of 
relationship between variables (e.g., CFT and BCVA). Condi-
tional logistic regression was used to determine if there was 
a correlation between ERM type (primary or secondary) and 
attachment (diffuse or focal). A p-value of 0.05 or less was 
considered statistically significant.

Results
Fifty-seven consecutive eyes met criteria as defined above and 
were included. All postoperative visits reached by patients at 
1-, 3-, 6-, and 12-month time point were analyzed. Consis-
tent with the predominantly older, male patient population 
of the Veteran Affairs hospital, 55 out of 57 (96%) patients 
were male and the mean age was 73 ± 7.2 years. Demograph-
ics, including secondary diagnoses, are shown in Table 1.

Visual and Anatomic Results after Phacoemulsification

Median Snellen VA was 20/50 at baseline and improved to 
20/30 at each follow- up visit through 12 months (Table 2). 
The scatter plots of baseline VA versus VA at 1, 3, 6, and 12 
months demonstrate the clustering of points above the line 
of equality indicating that most visual acuities improved after 
surgery (Figure 1). 

At the preoperative visit, the mean OCT CFT for all eyes 
was 335±70 μm (median: 326; range: 171-574; N=53). Com-
parisons of CFT measurements for eyes seen at each follow-
up period to their baseline CFT values are listed in Table 2. 
The scatter plot of baseline CFT versus CFT at 1, 3, 6, and 
12 months demonstrate the clustering of points just above or 
near the line of equality indicating that most retinal thick-
nesses either remained the same or increased slightly (Fig-
ure 2). The CFT and average OCT thickness remained stable 
(defined here as within 100 μm of baseline) in 49 out of 53 
(92%) and all 53 (100%) eyes at 1 month, all 36 (100%) and 36 
(100%) eyes at 3 months, 22 out of 24 (92%) and all 24 (100%) 
eyes at 6 months, and 26 out of 27 (96%) and all 27 (100%) 
eyes at 12 months, respectively. 

Eyes with stable CFT had significantly better VA improve-
ment compared to the few eyes in which OCT worsened 
by more than 100 μm from baseline at 1, 6, and 12 months 
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Figure 2. Scatter plots of Optical Coherence Tomography (OCT) 
central foveal thickness (CFT) at baseline versus follow-up after 
phacoemulsification.

• Scatter plot of OCT Central Foveal Thickness (CFT) at 1 
month versus baseline.

• Scatter plot of OCT Central Foveal Thickness (CFT) at 3 
months versus baseline.

• Scatter plot of OCT Central Foveal Thickness (CFT) at 6 
months versus baseline.

• Scatter plot of OCT Central Foveal Thickness (CFT) at 12 
months versus baseline. 

The plots demonstrate the clustering of points near the line 
of equality indicating that most retinal thicknesses either re-
mained the same or increased only slightly. Dots may represent 
several overlapping data points.

Table 1. Demographic Data of the patients included in the analysis

Figure 1. Scatter plots of visual acuity at baseline versus follow-
up after phacoemulsification.

• Scatter plot of visual acuities at 1 month versus baseline.

• Scatter plot of visual acuities at 3 months versus baseline.

• Scatter plot of visual acuities at 6 months versus baseline.

• Scatter plot of visual acuities at 12 months versus baseline.

The plots demonstrate the clustering of points above the line 
of equality indicating that most visual acuities improved after 
surgery. Dots may represent several overlapping data points.

Gender Male: Female 55 (96%): 2 (4%)

Age Mean ± SD; Median [range] 73 ± 7.2; 73[53, 88]

Study Eye OD: OS 33 (58%): 24 (42%)

Diagnosis prior to phacoemulsificationa

ERM 57 (100%)

NPDR without DME PDR (quiescent) Glaucoma 7 (12.3%)- secondary ERM

Dry AMD PXF 4 (7.0%)- secondary ERM

Remote blunt trauma Retinal detachment repair Retinal Hole 
(observed) 8 (14%)

Lattice Degeneration with holes Retinal tear (h/o laser demar-
cated) BRVO 5 (8.8%)- secondary ERM

 3 (5.3%)

 2 (3.5%)- secondary ERM

 2 (3.5%)- secondary ERM

 1 (1.8%)- secondary ERM

 1 (1.8%)- secondary ERM

 1 (1.8%)- secondary ERM

 1 (1.8%)- secondary ERM
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(p=0.032, p=0.001, p=0.001, respectively).

Retinal thickening on postoperative OCT was managed with 
topical drops. Per our protocol, all patients started topical 
prednisolone and ketorolac after surgery, typically 4 times 
daily, and tapered them off during the first month after un-
complicated phacoemulsification. At 1 month, if retinal ede-
ma was seen on the OCT, the patients continued the drops 
with various regimens per treating physician’s discretion. 
Overall, 15 out of 57 (26%), 8 out of 40 (20%), 4 out of 26 
(15%), and 2 out of 30 (7%) eyes were continued on the topi-
cals at 1, 3, 6, and 12 months. In addition, three eyes received 
adjuvant intravitreal injections. 

post-operatively: one eye for diabetic macular edema (three 
bevacizumab injections), second eye for postoperative cho-
roidal neovascular membrane (two bevacizumab injections), 
and third eye for Irvin-Gass intraretinal fluid (one bevaci-
zumab). One patient chose to undergo Pars Plana Vitrectomy 
(PPV) with ERM peeling despite improvement on topical 
medications. This patient’s vision decreased from 20/70 pre-
operatively to 20/150 at month 1 due to increased Intrareti-
nal Fluid (IRF), and then returned to 20/70 by month 3 with 
topical medications. However, at month 4 the patient chose 

to undergo membrane peeling and his BCVA improved to 
20/40 postoperatively.

Primary versus Secondary Epiretinal Membranes

Subgroup analysis of patients with pre-existing primary 
(n=43, 75.4% eyes) and secondary (n=14, 24.6% eyes) ERMs 
was performed. Pre-existing retinal conditions of patients 
with secondary ERMs are outlined in Table 1.

Baseline median BCVA was 20/50 (mean 64 ± 8 approxETDRS 
letters) in the primary ERM group versus 20/60 (mean 62 ± 5 
approxETDRS letters) in the secondary ERM group (p=0.40). 
There was no difference in VA improvements between the 
groups at any follow-up period (p-values 0.89, 0.75, 0.24, and 
0.25 at 1, 3, 6, and 12 months). 

Baseline OCT average thickness was 294±30 μm in the pri-
mary ERM group versus 280±43 μm in the secondary ERM 
group (p=0.18). There was no difference in the increase in 
OCT average thickness between the groups at any follow-
up period (p-values 0.30, 0.65, 0.94, 0.44 at 1, 3, 6, and 12 
months).

Diffusely Adherent versus Focally Adherent Epiretinal 

a Some eyes had more than one diagnosis in addition to epiretinal membrane

Abbreviations: AMD- age-related macular degeneration; ERM- epiretinal membrane; BRVO- branch retinal vein occlusion; 
NPDR-nonproliferative diabetic retinopathy; PDR- proliferative diabetic retinopathy; PXF- pseudoexfoliation.

Table 2. Visual Acuity and OCT Central Foveal Thickness Measurements at Baseline and Through Month 12

 Follow-up Interval Month 1 Month 3 Month 6 Month 12

 approxETDRS† Mean±SD 63±8 62±6 62±7 63±4

 approxETDRS Median[range] 65[35,80] 61[42,76] 61[42,70] 61[55,70]

Baseline VAa Snellen Median VAa 20/50 20/60 20/60 20/60

 Snellen [range] [20/25,20/200] [20/30,20/150] [20/40,20/150] [20/40,20/80]

 N eyes N=57 N=40 N=26 N=30

 approxETDRS Mean±SD 74±9w 73±10 74±11 73±10

 approxETDRS Median[range] 76[50,85] 76[50,85] 76[42,85] 76[42,85]

Follow-Up VA Snellen Median VA 20/30 20/30 20/30 20/30

 Snellen [range] [20/20, 20/100] [20/20,20/100] [20/20,20/150] [20/20,20/150]

 N eyes N=57 N=40 N=26 N=30

 approxETDRS mean letters 11±10; 11±10; 12±12; 10±9;

 improved±SD from preopera-
tive visit P<0.001 P<0.001 P<0.001 P<0.001

Change in VAb      

 3-line improvement: N (%) 28 (49%) 18 (45%) 15 (58%) 15 (50%)

 3-line loss: N (%) 0 (0%) 1 (3%) 1 (4%) 1 (3%)

a Baseline Snellen Visual Acuity (VA) and Optical Coherence Tomography (OCT) Central Foveal Thickness (CFT) measurements 
for those patients who returned at each time point. Refractions were done at preoperative examination and at 1-month post-opera-
tive visit. The 3-month acuity testing was typically measured with the 1-month’s refraction and additional refractions were done at 
6 and 12 months post-operatively.

b paired t-test
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Membranes

The distribution of diffusely versus focally adherent ERMs 
in the primary and secondary ERM groups was analyzed. 
There was no statistically significant difference in the ad-
herence patterns between the primary and secondary ERM 
groups at any time point (p-values 0.32, 0.86, 0.26, 0.74, 0.07 
at baseline, 1, 3, 6, and 12 months). However, for the ERMs 
that were initially diffusely adherent at baseline, there was 
a statistically significant transition from diffuse to focal ad-
herence within each group (primary and secondary ERM) at 
each time point, with all p-values less than 0.001.

Cystic Intraretinal Fluid in Diffusely Adherent and 
Focally Adherent Epiretinal Membranes

Cystic Intraretinal Fluid (IRF) was seen with both diffusely 
and focally adherent ERMs. The combined proportion of eyes 
with visible cysts in both groups was 6 out of 57 (11%), 19 out 
of 53 (36%), 10 out of 36 (28%), 5 out of 24 (21%), and 2 out 
of 27 (7%) at baseline, 1, 3, 6, and 12 months respectively. 
Although the percentage of eyes with cystic fluid increased 
in both groups from baseline, the diffusely adherent mem-
branes did not disproportionally lead to development of cys-
toid macular edema compared to the focally adherent ERMs 
(p-values 1.00, 0.09, 0.59, 0.82, 0.52 at baseline, 1, 3, 6, and 
12 months). When cystic intraretinal fluid (IRF) was present, 
it was located in the Inner Nuclear (INL), Outer Plexiform 
(OPL) or Outer Nuclear Layer (ONL). Subretinal fluid was 
seen in three eyes at preoperative visit and remained stable. 
One eye developed subretinal fluid postoperatively due to a 
new choroidal neovascular membrane.

Correlation between Preoperative OCT Features and 
Visual Acuity Improvement after Phacoemulsification

Comparing eyes with intact versus disrupted subfoveal IS/
OS junction on preoperative OCT, the eyes with intact IS/OS 
line demonstrated significantly larger improvements in ap-
proxETDRS letters from preoperative vision at all time points 
other than 1 month (p-values were 0.178, 0.024, <0.001, and 
0.05 at 1, 3, 6, and 12 months), and all statistically signifi-
cant differences between the two groups were more than 5 
ETDRS letters or at least one Snellen line. Vision improved 
with intact IS/OS junction (mean improvement of 12.1-15.3 
approxETDRS letters) and with disrupted IS/OS junction 
(mean improvement of 6.3-9.9 approxETDRS letters) at all 
time points. 

Comparing eyes with present versus absent foveal pit on pre-
operative OCT, no significant differences in approxETDRS 
letter change from preoperative vision were found at any fol-
low-up periods other than at 6 months (p-values were 0.193, 
0.377, <0.001 -in favor of absent foveal pit, 0.794 respec-
tively), and all differences between the two sets of eyes were 
fewer than 5 ETDRS letters or one Snellen line. Thus, vision 
improved in eyes with present foveal pit (mean improvement 
of 9.9- 12.4 approxETDRS letters) and with absent foveal pit 
(mean of 8.8-14.6 approxETDRS letters), and the status of fo-
veal pit made no significant difference.

The correlation coefficients between preoperative CFT and 
vision improvement were not significant: -0.247 (p=0.064), 

-0.229 (p=0.16), 0.256 (p=0.21) and 0.169 (p=0.38) at 1, 3, 6, 
and 12 months, respectively.

To further explore the relationship between preoperative 
CFT and BCVA improvement, the eyes with significant pre-
operative thickening of the macula, arbitrarily defined as 
baseline OCT CFT of 300 μm or more (n=39), were compared 
to eyes with baseline CFT of less than 300 μm (n=18). Student 
t-test revealed significantly more improvement in approxi-
mate ETDRS letters in the eyes with thinner than 300 μm 
baseline OCTs at month 1 (p=0.01) and month 3 (p=0.054) 
but not at month 6 (p=0.39) or month 12 (p=0.99). 

Discussion
In the current study, phacoemulsification in eyes with pre-
existing ERM resulted in significant visual improvements 
through 1 year, with approximately half of the eyes having 
gained at least 3 lines at each follow-up visit, compared to 
baseline. While there was a mild (<50 μm), transient increase 
in CFT at months 1, 3 and 6, retinal thickness was not signifi-
cantly different from baseline at 1-year. Increase in retinal 
fluid was managed with topical steroidal and nonsteroidal 
medications. Intact IS/OS junction at the preoperative visit 
was a positive predictor of higher visual improvements after 
surgery through year 1, although visual acuity improvements 
were also seen in eyes with disrupted IS/OS junction. Cen-
tral macular thickness, presence of foveal pit, ERM diffuse or 
focal adherence pattern, primary versus secondary nature of 
ERM made no difference in terms of visual outcomes or rates 
of cystoid macular edema development.

The CFT remained within 100 μm of baseline in 92-100% 
eyes throughout the follow-up period. Remarkably, baseline 
CFT did not show significant correlation with visual acuity 
improvements at 1 year, even in the eyes with baseline cen-
tral thickness of above 300 μm, suggesting that a pre-existing 
ERM with a thicker retina did not preclude visual acuity im-
provements after phacoemulsification. Since vision improved 
and the retinal anatomy did not seem to be negatively im-
pacted by phacoemulsification, it may be worthwhile to re-
move the cataract and then assess visual acuity improvements 
prior to proceeding with ERM peeling. In fact, should the pa-
tient require ERM peeling in the future, the retinal surgeon’s 
view through a lens implant will be crisper and the shift from 
diffuse to focal adhesion pattern after phacoemulsification, 
documented in the current study, should make lifting the 
membrane easier. In both the primary and secondary ERM 
groups in the current study, there was a statistically signifi-
cant transition from diffuse to focal adherence from month 
1 through month 12, indicating that the diffusely adherent 
membranes may separate from the surface of the retina with 
time, which would be expected to make it easier to separate 
the membrane from the retina. It is unclear if phacoemul-
sification itself or the postoperative inflammation played a 
role in this transition. Naturally, the patient should be coun-
seled by the cataract surgeon about the presence of ERM and 
the possibility that vision may not improve sufficiently after 
phacoemulsification, and that a referral to a vitreoretinal sur-
geon may always be done if necessary. Interestingly, an intact 
IS/OS junction, which was found to be a positive predictor of 
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better long-term visual improvements in our study, was also 
shown a preoperative prognostic factor in patients operated 
on for combined cataract and idiopathic epiretinal membrane 
[18].

In a recent study, Hamoudi et al. reported similar final BCVA 
and macular thickness at 12 months among eyes with an ERM 
treated with any approach, i.e. sequential cataract extraction 
followed by PPV, initial vitrectomy and subsequent cataract 
extraction, or combined phacoemulsification and PPV [15]. 
While the paper does not specify the criteria for the decision 
to peel the membrane after cataract extraction, the authors 
report that in 17% of their cases treated with cataract surgery 
first, no subsequent vitrectomy was necessary due to patient 
satisfaction with vision. The difference in percentage of pa-
tients needing membrane peeling from our study (only one 
patient undergoing membrane peeling within 12 months in 
the current study) may be due to surgeons’ preference, pa-
tients’ expectations, or more significant retinal distortion due 
to ERM compared to our study. The baseline CFT in Ham-
oudi’ s cataract extraction first group was 489 +/- 86 microns, 
compared to 335 +/- 70 microns in our study population. Re-
gardless, the authors recommend to start by removing the 
cataract in cases with concomitant cataract and then make 
the decision regarding membrane peeling at 1-month or later 
after cataract extraction.

Our data revealed an improvement of at least 3 Snellen lines 
in approximately half of the eyes, and this rate is corroborat-
ed by a recent large data study by Hardin et al, analyzing 812 
eyes with primary ERMs [1]. The authors found an improve-
ment by at least 3 Snellen lines in 44.6% ERM eyes at 4-12 
weeks after uncomplicated phacoemulsification [1]. No OCT 
data was available in that study as it was based solely on clini-
cal coding. Nevertheless, cystoid macular edema was coded 
in 8.6% ERM eyes compared to 1.38% control eyes (p<0.001) 
after cataract surgery, and lower postoperative VA gains were 
noted in ERM eyes compared to control eyes. ERM peel-
ing was performed in 6.5% of ERM eyes in that study [1]. 
Other studies also suggested that patients with pre-existing 
ERMs are more likely to develop macular edema following 
cataract surgery, and thus should be monitored with OCT 
postoperatively [2,4-6,15]. In a retrospective study of 81984 
eyes published in 2016, eyes with pre-existing ERM had 5.50 
times increase in the relative risk of developing pseudopha-
kic macular edema after cataract extraction, which correlated 
with poorer visual acuity outcomes [4]. Tsilimbaris et al. re-
ported a significant increase in mean foveal thickness at 1, 
3, and 6 months after uncomplicated phacoemulsification in 
eyes with pre- existing ERM [16]. The mean foveal thickness 
showed a rise from baseline at 1 month after surgery and then 
gradual regression through 6-month follow-up.

Despite thickening, BCVA improved significantly in eyes 
with and without pre- existing ERM at all postoperative fol-
low-ups [16].

In our opinion, patients should be counseled about a possibil-
ity of macular edema after cataract extraction, especially in 
the presence of an ERM, due to compromise of the blood-
ocular barrier and release of pro-inflammatory cytokines 
leading to increased vascular permeability [5]. In the cur-

rent study, the CFT was significantly increased at 1, 3, and 
6 months. Looking at individual cases in the current study, 
two different scenarios are evident (Figure 3). Some patients 
with preexisting membrane did not show any changes on 
the OCT following cataract extraction (Figure 3, Patient 1). 
In contrast, other patients had a transient thickening in the 
retina at month 1, which improved later in the postoperative 
period (Figure 3, Patient 2). This transient increase in retinal 
thickening was typically mild. Patients were managed with 
topical prednisolone acetate and ketorolac drops, and with 
time the number of eyes treated with drops decreased, from 
26% at 1 month to just 7% at 12 months.

The current study carries the typical limitations of a retro-
spective study including a small cohort and lack of control 
group. We included all available data but not all patients 
returned for every follow-up visit, thus the number of eyes 
seen at 3, 6, and 12 months were less than the initial group 
seen at baseline and 1 month. To mediate this fact, the VAs 
and OCTs obtained at each time point were compared to the 
baseline values of those patients only. The reader should keep 
in mind, however, that each point is a cross sectional survey 
of the available measurements and not the data from all 57 
eyes.

Furthermore, the study was not designed to compare visual 
or refractive outcomes of sequential versus combined proce-
dures, which may be an interesting future study.

Conclusion
We show that removing cataract in eyes with ERMs fre-
quently results in significant visual improvement without 
worsening of macular morphology through 1 year, and thus 

Figure 3. Example of two patients with pre-existing ERMs who 
underwent uncomplicated phacoemulsification.

The first patient (Patient #1) had a stable ERM and Central Fo-
veal Thickness (CFT) throughout follow-up. His visual acuity 
improved from 20/60-2 to 20/30 at 1-year. The second patient 
(Patient #2) had a transient increase in CFT, which improved by 
3 months on topical prednisolone and ketorolac drops and re-
mained stable at 1 year. Snellen visual acuity transitioned from 
20/40 at pre- operative visit to 20/50 at 1 year
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cataract extraction should not be withheld in such eyes. No 
OCT characteristic, other than an intact preoperative IS/OS 
junction, was a significant predictor of better long-term vi-
sual improvements. 
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