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Visual outcomes and incidence of pseudophakic cystoid
macular oedema in eyes with cataract and idiopathic epiretinal
membrane after two-step sequential surgery
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OBJECTIVES: To determine whether pars plana vitrectomy (PPV) or cataract surgery should be performed first in concurrent
epiretinal membrane (ERM) and cataract treatment with respect to visual outcome and pseudophakic cystoid macular oedema
(PCMO) incidence.
METHODS: Patients who underwent PPV and cataract surgery sequentially at a tertiary medical centre were retrospectively
recruited. Best-corrected visual acuity (BCVA) and central macular thickness (CMT) measured from optical coherence tomography
(OCT) images collected before and after each surgery were documented. OCT-defined PCMO incidence and its influence on visual
outcomes were analysed.
RESULTS: In total, 259 and 159 eyes received PPV (ERM-CATA) before and after cataract surgery (CATA-ERM), respectively. The ERM-
CATA group had better final BCVA (logMAR: 0.274 vs. 0.558, p < 0.001) and greater BCVA gain (logMAR VA change: −0.379 vs.
−0.220, p= 0.001) than did the CATA-ERM group. Baseline BCVA was positively correlated with final BCVA (p < 0.001), whereas
baseline CMT, final CMT, and postoperative CMT changes were not. PCMO incidence did not differ significantly between the two
groups (15.4% vs. 19.5%, p= 0.287), and final BCVA changes did not significantly differ between eyes with and without PCMO.
PCMO incidence was much higher (29.40% vs. 16.30%, p= 0.008) in eyes with baseline CMT ≥ 500 μm.
CONCLUSIONS: When managing ERM and cataract, PPV should be performed before cataract surgery to yield better visual
outcomes. Both surgical sequences yield similar PCMO rates. Greater baseline CMT is a risk factor for PCMO after cataract surgery.
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INTRODUCTION
Cataract is a major cause of visual impairment in current aging
society, accounting for one-third of blindness cases worldwide
[1, 2]. Since the advent of small-incision surgical techniques,
pseudophakic cystoid macular oedema (PCMO) has become less
prevalent. However, PCMO remains a common complication with
an incidence at 0.1–2.35% that leads to unexpected visual decline
after cataract surgery [3, 4]. The mechanism underlying PCMO
involves postoperative vitreous body changes and inflammatory
mediators released because of blood–aqueous barrier damage
after cataract extraction [3, 5, 6]. PCMO has many well-established
risk factors, such as retinal vein occlusion (RVO), diabetic macular
oedema (DMO), active uveitis, and intraoperative posterior
capsular tear, and the epiretinal membrane (ERM) is an especially
crucial risk factor [4, 7–11]. For patients with ERM and cataract, the
mainstay treatments are pars plana vitrectomy (PPV) with ERM
peeling and phacoemulsification cataract surgery either per-
formed sequentially or simultaneously. Although combined
surgery has several advantages, including lower costs, shorter
vision recovery time, and better visualization of the peripheral
retina during PPV, Dugas et al. reported no significant difference in
visual improvement and macular thickness reduction between

combined and consecutive surgery in a multicentre retrospective
study of 174 cases [12]. Nevertheless, consecutive surgery is still
most commonly applied in Taiwan, which is covered by Taiwan’s
National Health Insurance programme and is highly accessible.
However, the sequence in which consecutive surgery should be
conducted—that is, whether beginning with ERM or with cataract
surgery yields better visual outcome, macular thickness reduction,
and associated risk of PCMO—remains unclear.
Therefore, this study aimed to compare these two sequences

with respect to visual outcome and macular thickness in patients
with concurrent ERM and cataract. The incidence, associated
factors, and influence of PCMO on visual outcome were also
assessed.

MATERIALS AND METHODS
Participants
The medical records of patients with concurrent idiopathic ERM and
cataract in Taipei Veterans General Hospital (TVGH), Taiwan, were
retrospectively collected and reviewed. We included patients who had
concurrent ERM and cataract at initial visit reporting symptomatic visual
impairment, either with or without metamorphopsia, and consequently
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undergone PPV with ERM removal and cataract surgery as two separate
surgeries at any time between January 1, 2010, and December 31, 2018,
and had been followed-up for more than 3 months after their last surgery.
Only the first-operated eye was included if both eyes of the same patient
received sequential surgeries. Eyes with previous or recent retinal
detachment; postoperative infection; secondary epiretinal membrane;
the interval between sequential surgeries longer than 3 years; and macular
copathology, specifically full-thickness macular hole, vitreomacular traction
syndrome, and a history of receiving combined phacovitrectomy, were
excluded. This study adhered to the Declaration of Helsinki and was
approved by the Institutional Review Board of TVGH. The need to collect
written informed consent from the participants was waived for this
retrospective study. The patients were divided into two groups depending
on the sequence of surgery: ERM-CATA and CATA-ERM; these surgeries
included sequential PPV with ERM peeling and phacoemulsification. All
patients received both surgeries at a single institution (TVGH) from several
retinal specialists during the aforementioned period.

Surgical procedure
A standard 23-gauge three-port PPV was performed using the Alcon
Constellation Vision System (Alcon Laboratories, Fort Worth, TX, USA). The
vitreous space and retina were visualized with a contact lens viewing system
during surgery. The ERM was lifted and peeled using microforceps with or
without intravitreal injection of Brilliant Blue G or Indocyanine Green for
membrane staining. The peripheral retina was scrupulously checked for any
retinal breaks; if a retinal break was spotted, cryotherapy or an endolaser was
applied. Cataract surgery was conducted using the modern phacoemulsifica-
tion technique with an Alcon Infiniti phacoemulsification unit (Alcon
Laboratories, Fort Worth, TX, USA) or the Alcon Constellation Vision System
followed by posterior chamber intraocular lens (IOL) insertion.

Outcome assessment
Visual acuity was indicated by best-corrected visual acuity (BCVA), which
was measured using a projected-light arithmetic Snellen chart and
subsequently converted to the logarithm (base 10) of the minimum
angle of resolution (logMAR). The BCVA of every participant was
collected at the nearest time point before each surgery and at the last
visit before December 31, 2018. ERM and macular thickness were
evaluated using spectral-domain optical coherence tomography (SD-
OCT). SD-OCT measurements were taken using an Avanti Widefield
Optical Coherence Tomography (OCT) unit (Optovue, Fremont, CA, USA),
and OCT images were retrieved at the nearest visit before and after each
surgery and at the last visit before December 31, 2018. Macular thickness
was defined as the distance between the internal limiting membrane
and inner border of the retinal pigment epithelium; it was measured
using a 6 mm × 6 mm circular macular mapping (ETDRS macular map)
centred on the fovea, which was divided into three concentric rings and
nine regions. The central macular thickness (CMT) was measured at the
central 1-mm area. The changes in BCVA and CMT after each surgery
were calculated. The final changes in BCVA and CMT after sequential
surgeries were defined as the difference in BCVA and CMT between the
initial and final visits. PCMO was defined as new-onset macular
extracellular cystoid changes after cataract surgery, as indicated in SD-
OCT [13]. Eyes with postoperative macular thickening but without any
emerging cystoid changes were not considered as having PCMO. The
OCT images were also interpreted by a second examiner (YM Huang).
Baseline systemic and ocular diseases were recorded for analysis to
identify possible factors associated with PCMO.

Statistical analysis
Student’s t test was used to compare vision and macular parameters
between the two groups. These parameters were BCVA and CMT,
specifically their baseline values, final values, and change after individual
and both surgeries. Baseline binary categorical variables and PCMO
incidence were analysed in a chi-square test for inter-group comparison.
Pearson correlation analysis was used to identify possible associations
between final BCVA and ocular factors. Correlation strength based on the
correlation coefficient (r) was reported. Univariate and multivariate logistic
regressions were conducted to determine factors associated with PCMO.
Variables in the univariate model with p ≤ 0.20 were included in the
multivariate model. Odds ratios (OR) and their 95% confidence interval (CI)
were reported. Cases with the missing data were omitted and the
remaining complete data were analysed. Statistical significance was

indicated by a two-tailed p value of ≤0.05. Data analysis was conducted
using SPSS Software (IBM, Chicago, IL, USA), version 19.

RESULTS
A total of 418 eyes from 418 East Asian patients were included in
this retrospective cohort, with 259 eyes in the ERM-CATA group
and 159 eyes in the CATA-ERM group (Table 1). The baseline
demographic data indicated that compared with the CATA-ERM
group, the ERM-CATA group was younger (age: 67.13 ± 6.74 vs.
74.62 ± 9.22 years, p < 0.001) and had a larger proportion of
women (65.6% vs. 50.3%, p= 0.002). The interval between the two
surgeries was similar between the two groups (321.19 vs.
284.07 days, p= 0.186). With regard to systemic and ocular
factors, compared with the ERM-CATA group, the CATA-ERM
group had significantly more patients with diabetic mellitus (DM:
14.3% vs. 30.8%, p < 0.001), hypertension (31.3% vs. 53.5%, p <
0.001), cardiovascular disease (4.2% vs. 11.3%, p= 0.009), DMO
(1.5% vs. 7.5%, p= 0.003), diabetic retinopathy (1.9% vs. 8.2%, p=
0.005), and age-related macular degeneration (AMD: 1.5% vs.
5.7%, p= 0.038).

Visual outcome
The baseline BCVA (logMAR: 0.655 vs. 0.711, p= 0.154) and
proportion of subjective metamorphopsia (18.53% vs. 20.13%, p=
0.301) were similar between the two groups (Table 2). Compared
with the CATA-ERM group, the ERM-CATA group had significantly
better final BCVA at the last visit (logMAR: 0.274 vs. 0.558, p <
0.001) and greater final BCVA gain (ΔlogMAR: −0.379 vs. −0.220,
p= 0.001). In a subgroup analysis excluding eyes with imbalanced
ocular factors between groups – DM, DM retinopathy and AMD –
the ERM-CATA group had a better final BCVA (logMAR: 0.272 vs.
0.509, p < 0.001) and final BCVA gain (ΔlogMAR: −0.382 vs.
−0.239, p= 0.004) compared with the CATA-ERM group. After
cataract surgery alone, the ERM-CATA group had better visual
improvement (ΔlogMAR: −0.358 vs. −0.032, p < 0.001). Conver-
sely, after PPV alone, visual improvement was much greater in the
CATA-ERM group (ΔlogMAR: −0.018 vs. −0.137, p= 0.002). In the
Pearson correlation analysis, final BCVA exhibited a moderate to
strong correlation with various parameters, specifically baseline
BCVA (r= 0.456; p < 0.001), visual acuity (VA) gain after cataract
surgery alone (r= 0.503; p < 0.001), and VA gain after both
surgeries (r= 0.638; p < 0.001). Nonetheless, baseline CMT, final
CMT, and postoperative CMT changes exhibited very weak or no
correlation with final BCVA (Supplementary materials Table 1).

Macular outcome
Baseline CMT (497.00 vs. 470.81 µm, p= 0.031) and extent of CMT
reduction after sequential surgeries (−139.45 vs. −113.34 µm, p=
0.046) were greater in the ERM-CATA group than in the CATA-ERM
group, but the groups did not significantly differ with respect to
final CMT. Compared with the ERM-CATA group, the CATA-ERM
group had a larger increase in CMT after cataract surgery (6.39 vs.
53.93 µm, p < 0.001; Table 2).

PCMO
In total, 17.0% of patients developed PCMO after cataract surgery
(40/259 in ERM-CATA group; 31/159 in CATA-ERM group); the
groups did not significantly differ with respect to PCMO incidence
(15.4% vs. 19.5%, p= 0.287; Table 2; representative cases are
shown in Supplementary materials Fig. 1). As indicated in the
multivariate regression, PCMO was significantly associated with
DMO (OR: 13.295; 95% CI: 1.170–151.040; p= 0.037), RVO (OR:
3.608; 95% CI: 1.130–11.521; p= 0.030), and baseline CMT (OR:
1.005; 95% CI: 1.002–1.009; p= 0.003) (Table 3).
Eyes with and without PCMO did not significantly differ with

respect to baseline BCVA, final BCVA, or changes in VA after
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Table 2. Comparison of visual and macular outcomes between two surgical sequence groups.

ERM-CATA (n= 259 eyes) CATA-ERM (n=
159 eyes)

p value

Visual parameters(logMAR) Baseline BCVA 0.655 0.711 0.154

ΔVA after:

PPV −0.018 −0.137 0.002

Phacoemulsification −0.358 −0.032 <0.001

Sequential surgeries −0.379 −0.220 0.001

Final BCVA 0.274 0.558 <0.001

BCVA measurement time points; mean days (SD) Days after the 1st surgery 323.23 (179.12) 289.12 (271.33) 0.183

Days after the 2nd surgery 733.69 (740.00) 701.22 (713.29) 0.684

Macular Parameters(µm) Baseline CMT 497.00 470.81 0.031

ΔCMT after:

PPV −76.51 −96.53 0.101

Phacoemulsification 6.39 53.93 <0.001

Sequential surgeries −139.45 −113.34 0.046

Final CMT 354.36 354.91 0.943

PCMO (%) 40 (15.4%) 31 (19.5%) 0.287

Subgroup analysisa ERM-CATA (n= 251 eyes) CATA-ERM (n= 133 eyes) p value

Baseline BCVA 0.657 0.676 0.646

ΔVA after:

Sequential surgeries −0.382 −0.239 0.004

Final BCVA 0.272 0.509 <0.001

PCMO (%) 39 (15.5%) 24 (18.0%) 0.563

Semiquantitative scale for very low vision of “counting fingers” was quantitatively replaced with 0.014; “hand motion” with 0.005; “light perception” with
0.0016; and “no light perception” with 0.0013.
SD standard deviation, BCVA best-corrected visual acuity, ΔVA change in best-corrected distant visual acuity, logMAR logarithm of minimum angle of resolution,
CMT central macular thickness, ΔCMT change in central macular thickness, PPV pars plana vitrectomy, PCMO pseudophakic cystoid macular oedema.
aSubgroup analysis of main visual outcomes after excluding eyes with DMO, DM retinopathy, and AMD.

Table 1. Baseline characteristics of patients in two surgical sequence groups.

ERM-CATA
(n= 259 eyes)

CATA-ERM (n
= 159 eyes)

p value

Age 67.13 ± 6.74 74.62 ± 9.22 <0.001

Gender; women (%) 170 (65.6%) 80 (50.3%) 0.002

Laterality; right eye (%) 133 (51.4%) 76 (47.8%) 0.546

ERM comorbiditya 27 (10.4%) 21 (13.2%) 0.430

Interval between sequential surgeries; mean days (SD) 321.19 (175.09) 284.07 (266.56) 0.186

Systemic factors DM 37 (14.3%) 49 (30.8%) <0.001

Hypertension 81 (31.3%) 85 (53.5%) <0.001

Dyslipidaemia 32 (12.4%) 26 (16.4%) 0.308

CVD 11 (4.2%) 18 (11.3%) 0.009

CVA 5 (1.9%) 5 (3.1%) 0.515

Ocular factors RVO 9 (3.5%) 11 (6.9%) 0.155

Glaucoma 32 (12.4%) 24 (15.1%) 0.461

DMO 4 (1.5%) 12 (7.5%) 0.003

DM retinopathy 5 (1.9%) 13 (8.2%) 0.005

AMD 4 (1.5%) 9 (5.7%) 0.038

PMCNV 2 (0.8%) 0 (0%) 0.527

PCV 1 (0.4%) 1 (0.6%) 1.000

SD standard deviation, DM diabetes mellitus, CVD cardiovascular disease, CVA cerebral vascular accident, RVO retinal vein occlusion, DMO diabetic macular
oedema, AMD age-related macular degeneration, PMCNV pathologic myopic choroidal neovascularization, PCV polypoidal choroidal vasculopathy.
aIn presence of ERM, eyes that have concurrent lamellar macular hole or foveoschisis.
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individual or both surgeries. Compared with non-PCMO eyes, in
PCMO eyes, CMT gain after cataract surgery was larger regardless
of group. Furthermore, compared with non-PCMO eyes, PCMO
eyes in the ERM-CATA group had greater baseline CMT and
greater CMT reduction after PPV (Fig. 1 and Supplementary
materials Table 2).
In eyes with baseline CMT ≥ 500 µm, the incidence of PCMO was

29.40% and significantly higher than the 16.30% in eyes with
baseline CMT < 500 µm (p= 0.008). PCMO incidence was also
significantly higher in eyes with baseline BCVA < 0.3 than in eyes
with baseline BCVA ≥ 0.3 (22.80% vs. 14.70%, p= 0.004, Fig. 2).

DISCUSSION
To the best of our knowledge, this is the first study to compare
visual outcomes between the two surgical sequences of conduct-
ing ERM before cataract surgery or vice versa. In our cohort, both
BCVA and CMT improved after either surgical sequence, but final
BCVA and VA gains from baseline were much better in the ERM-
CATA group. Compared with the ERM-CATA group, the CATA-ERM
group had a significantly greater increase in CMT after cataract
surgery, but differences in PCMO incidence were nonsignificant.
This finding implies that for patients undergoing cataract surgery
first, the presence of ERM can cause greater retinal thickening
after cataract surgery. Yiu et al. reported a compatible result:
combined phacovitrectomy yielded greater postoperative CMT
and less CMT reduction compared with PPV alone; this result was
due to greater postoperative inflammation and PCMO after
phacoemulsification [14]. Therefore, cataract surgery can increase
postoperative CMT, especially before ERM removal, and lead to

subclinical macular oedema or even visually significant PCMO
[15, 16]. Our finding of increased CMT partially explained the
limited postcataract surgery VA gain and inferior final visual
outcome in the CATA-ERM group compared with those in the
ERM-CATA group.
There were several baseline demographic differences

between the two groups of patients. Compared with the
CATA-ERM group, the ERM-CATA group had more young
patients and women, possibly because the incidence of ERM
in women is higher and because young patients tend to be
more willing and physically able to undergo PPV, which is more
complicated and time-consuming than cataract surgery is [17].
Baseline CMT was also greater in the ERM-CATA group than in
the CATA-ERM group, generally indicating more severe ERM and
that clinicians may prefer performing PPV first to revive vision;
thus, the postoperative changes in CMT were greater in the
ERM-CATA group, but the final CMT after both surgeries did not
differ between the two groups. Compared with the ERM-CATA
group, the CATA-ERM group had a greater proportion of patients
with systemic and ocular diseases attributable to advanced age.
The mean interval between the two surgeries was similar
between the two groups. The factors of advanced age and a
higher proportion of ocular diseases may have adversely
affected postoperative vision in the CATA-ERM group. In order
to minimize ocular factors imbalance, a subgroup analysis
excluding eyes with DMO, DM retinopathy, and AMD in both
groups was done, showing a consistently better final VA and
final VA changes in ERM-CATA group. Because the baseline
vision was statistically similar between the two groups, the order
of performing PPV and cataract surgery may substantially

Table 3. Factors associated with PCMO by logistic regression analysis after adjustment for age.

Variables Univariate Multivariate

OR (95% CI) p value OR (95% CI) p value

Demographic factors

Age 0.978 (0.949–1.009) 0.161 1.015 (0.975–1.057) 0.473

Gender 0.833 (0.491–1.413) 0.498 NA

Laterality 1.113 (0.667–1.857) 0.683 NA

ERM comorbidity 0.516 (0.196–1.357) 0.180 0.752 (0.260–2.172) 0.599

Systemic factors

DM 1.009 (0.527–1.931) 0.979 NA

Hypertension 0.623 (0.354–1.096) 0.100 0.595 (0.312–1.133) 0.114

Dyslipidaemia 1.419 (0.704–2.862) 0.328 NA

CVD 0.370 (0.085–1.601) 0.183 0.409 (0.079–2.120) 0.287

CVA 2.309 (0.574–9.281) 0.238 NA

Ocular factors

RVO 2.288 (0.843–6.209) 0.104 3.608 (1.130–11.521) 0.030

Glaucoma 0.766 (0.344–1.703) 0.513 NA

DMO 3.046 (1.065–8.715) 0.038 13.295 (1.170–151.040) 0.037

DM retinopathy 2.512 (0.906–6.965) 0.077 0.777 (0.063–9.665) 0.845

AMD 0.471 (0.059–3.747) 0.477 NA

PMCNV 4.736 (0.290–77.363) 0.275 NA

PCV NA NA NA

Vision and macula variables

Baseline BCVA 1.855 (0.905–3.802) 0.092 1.535 (0.584–4.031) 0.384

Baseline CMT 1.005 (1.001–1.008) 0.005 1.005 (1.002–1.009) 0.003

NA not applicable, DM diabetes mellitus, CVD cardiovascular disease, CVA cerebral vascular accident, RVO retinal vein occlusion, DMO diabetic macular oedema,
AMD age-related macular degeneration, PMCNV pathologic myopic choroidal neovascularization, PCV polypoidal choroidal vasculopathy, BCVA best-corrected
visual acuity, CMT central macular thickness.
Variables in the univariate analysis with p ≤ 0.20 were introduced in the multivariate analysis.
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contribute to the difference in vision improvement. In addition,
baseline BCVA and VA changes after surgery were positively
correlated with final BCVA, whereas the factors of baseline CMT,
final CMT, and postoperative CMT changes were less likely to
influence the final visual outcome. These findings are similar to
those of a previous study [12]. Our study suggests that although
several baseline demographic differences existed between the
two groups which may affect the decision of surgical sequence,
performing PPV before cataract surgery gave rise to a better
final visual outcome if other ocular confounding factors were
excluded. Furthermore, Luu et al. demonstrated a natural history
of idiopathic ERM and showed that lens status may be
associated with the timing of ERM surgery in patients with
baseline BCVA of 20/40 or greater [18]. Phakic eyes with ERM
had worse baseline BCVA and more rapid visual decline, yet they
were less likely to receive ERM surgery than pseudophakic eyes
with ERM. The authors attributed lens opacity to the difference
of visual decline between phakic and pseudophakic eyes
because the baseline CMT and rate of CMT increase during
follow-up were similar between different lens status. Hence,
when considering ERM surgery for patients with combined
cataract and ERM, the impact of ERM on visual function was a
stronger contributing factor than lens opacity. This was also
reflected in our study by the suboptimal VA gains after cataract
surgery in the CATA-ERM group that required subsequent ERM
surgery.
Regardless of whether PPV or cataract surgery was undertaken

first, vision improved greatly after the second surgery, compared
with the first performed one. Dugas et al. also reported more
significant vision improvement after the second surgery in the
consecutive management of ERM and cataract [12]. Both in our
and Dugas’ study, the lesser visual acuity gain after the first
surgery were derived from postoperative visual acuity recorded
several months after the first surgery, reflecting the long-term and

stable visual effect of the first surgery. A possible explanation is
that, first, the vision gradually declined after the first and before
the second surgery; second, the eyes included were more likely to
have inferior visual improvement of the first surgery, requiring
further intervention for the second disease. Considering these
findings, we recommend that both surgeries should be performed
and PPV would be better undertaken before cataract surgery in
eyes with concurrent ERM and cataract to yield superior visual
outcomes.
In our study, PCMO developed in 71 eyes (incidence: 17.0%)

with no statistical difference between the two groups. Patients
with ERM had a 5-fold greater risk of PCMO compared with
patients with no risk factors [10]. Schaub et al. reported a 15.7%
incidence of OCT-defined PCMO in the presence of ERM;
furthermore, subclinical cases might have been included, which
resulted in an incidence rate that is similar to ours—because we
also defined PCMO by using SD-OCT images [7, 13]. Conversely,
the postoperative incidence of PCMO (whether visually significant
or not) is reported to be 4–11% in the general population
[3, 5, 6, 16]. Vitreous traction, blood–retinal barrier (BRB)
disruption, and postoperative inflammatory reaction are key
factors associated with PCMO [3, 5, 6, 19]. Despite the release of
macular traction force after PPV with ERM peeling, we noted that
PCMO incidence did not significantly decrease in the ERM-CATA
group in which ERM was removed before cataract surgery,
suggesting that the vitreoretinal microenvironment of ERM may
not be completely altered and that the BRB is not fully restored by
membrane peeling after PPV. In a small prospective study,
Mylonas et al. also reported significantly increased CMT and a
26% incidence of PCMO after cataract surgery for eyes with
previous PPV and internal limiting membrane peeling [20].
Jiramongkolchai et al. reported an even higher PCMO incidence
of 30% at 6 months after cataract surgery in the eyes of patients
with diabetes and previous vitrectomy; the authors attributed the
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D In the ERM-CATA group, serial changes in CMT are shown with the presence and absence of PCMO. E In the CATA-ERM group, serial changes
in BCVA are shown with the presence and absence of PCMO. F In the CATA-ERM group, serial changes in CMT are shown with the presence
and absence of PCMO. Error bars show standard deviation.
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high incidence to intraocular inflammation [21]. However, due to
the transient and self-limited course of PCMO, it did not cause a
significant difference in final BCVA or VA gain after two-step
sequential surgery compared with non-PCMO eyes in literature as
well as in our study [4, 19].
In the present study, DMO, RVO and baseline CMT were

associated with PCMO in the logistic regression. Furthermore,
baseline and final CMT were higher in eyes with PCMO, and PCMO
incidence was significantly increased in eyes with baseline CMT ≥
500 µm. Although the exact role of cytokines in promoting the
macular oedema of ERM remains largely unknown, we speculated
from our findings that eyes with more severe ERM are more
susceptible to inflammatory mediators released by cataract
surgery in spite of removed ERM after PPV [6, 8, 19, 22–24].
Furthermore, eyes with baseline BCVA < 0.3 had a much higher
incidence of PCMO, possibly because they were more likely to
have ERM with greater baseline CMT (results not shown), a
positive predictor of PCMO. Therefore, patients with ERM and low
baseline BCVA (<0.3) or high baseline CMT (≥500 µm) may be
more susceptible to PCMO.

The limitations of this study pertain primarily to its retrospective
nature. First, we could not account for various confounding factors.
Second, our findings had limited statistical power due to our small
sample size. Third, the visual acuity was assessed by Snellen chart
with arithmetic ordering in the outpatient setting which may
overlook vision changes in the poor visual acuity ranges, especially
at time after the first and before the second surgery. In addition,
ERM and cataract severity had no corresponding quantitative data.
Furthermore, we calculated VA changes in terms of differences in
perioperative BCVA instead of VA at the time of PCMO occurrence;
thus, we did not calculate the transient VA decrease due to macular
oedema. Because our two groups differed in age, future studies
should investigate age as a factor by using a larger age-matched
prospective sample and measure vision by a logarithmic visual
acuity chart. Despite these limitations, however, our study elucidated
outcomes on the order of PPV and cataract surgery in patients with
concomitant ERM and cataract; our findings can aid clinicians in
managing the two common ocular diseases.
In conclusion, when managing concurrent ERM and cataract,

performing PPV with membrane peeling before, rather than after,
cataract surgery yields better visual outcomes but similar PCMO
incidence. PCMO incidence is higher in eyes with ERM and greater
baseline CMT.

SUMMARY

What was known before

● Pseudophakic cystoid macular oedema is a common compli-
cation after cataract surgery that may adversely impact vision,
and epiretinal membrane is known to be a crucial risk factor.

● Surgical management of concurrent epiretinal membrane and
cataract consists of pars plana vitrectomy and cataract
surgery, either consecutively or simultaneously, while the
two ways did not differ in the effect of vision improvement.

● In consecutive treatment of epiretinal membrane and cataract,
it is unclear which surgery to start with, concerning visual
outcome and incidence of pseudophakic cystoid macular
oedema.

What this study adds

● When managing concurrent epiretinal membrane and catar-
act, performing pars plana vitrectomy before cataract surgery
offers a better visual outcome but similar rate of pseudophakic
cystoid macular oedema relative to performing cataract
surgery prior to pars plana vitrectomy.

● Higher preoperative central macular thickness of epiretinal
membrane is associated with higher incidence of pseudo-
phakic cystoid macular oedema.
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