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Abstract
Purpose To evaluate the efficacy of intraoperative slow-release dexamethasone implant (DEX) combined with removal of
idiopathic epiretinal membrane (ERM).
Methods In this observational retrospective study, data of 40 patients with phakic eyes affected by idiopathic ERM were
analysed. All patients underwent cataract phacoemulsification, 25-gauge (G) pars plana vitrectomy (PPV), ERM removal with
DEX implant (“DEX YES” group, #20) or without DEX implant (“DEX NO” group, #20). We collected data on best-corrected
visual acuity (BCVA) < 20/40 Snellen charts, central macular thickness (CMT) ≤ 400 μm (measured by SD-OCT) and integrity
of sub-foveal ellipsoid/myoid zone. BCVA, CMT and intraocular pressure (IOP) were evaluated at baseline as well as 15, 30 and
90 days after surgery.
Results In the “DEX YES” group, statistically significant BCVA improvement was observed at 15, 30 and 90 days (p < 0.001),
while in the “DEX NO” group, improvements were observed only at 30 and 90 days (p < 0.001). In both groups, CMT
significantly decreased at each follow-up visit (p < 0.001), and no statistically significant increase of IOP was detected at each
follow-up visit.
Conclusions In this study, DEX accelerated the improvement of BCVA at 15 days after surgery. However, no evidence of further
anatomical (CMT) and functional (BCVA) DEX effectiveness combined with removal of idiopathic ERM by 25-G PPV at 30
and 90 days follow-up was observed.

Keywords Epiretinalmembrane . Intravitrealdexamethasone .Macularpucker .Vitrectomy .Personalizedmedicine . Innovative
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Introduction

Epiretinal membranes (ERMs) are a non-vascularized
fibrocellular contractile proliferation, composed of accessory
retinal glial cells, fibrous astrocytes and Müller cells, which

form over the surface of the internal limiting membrane (ILM)
in the macular area [1, 2]. Iwanoff first described them in
1865, and Gass proposed an ophthalmoscopic classification
[3, 4]. The spectral-domain optical coherence tomography
(SD-OCT) has allowed clinicians to more accurately diagnose
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and characterize several vitreomacular interface disorders [5,
6], as proposed by the International Vitreomacular Traction
Study Group [7]. From the physiopathological point of view,
the first pathogenic hypothesis is the migration of glial cells on
the retinal surface through microscopic breaks of ILM after an
anomalous posterior vitreous detachment (PVD) [8, 9], while
an alternative hypothesis is that the vitreoschisis plays a cru-
cial role in ERM development as postulated by Sebag et al.
[10]. ERM can be classified as idiopathic, primary (due to an
anomalous PVD) or secondary to retinal detachment, uveitis,
retinal vascular occlusions or trauma [11]. The prevalence of
ERM is between 4 and 12.8% according to the study popula-
tion [12, 13]. Both sexes are equally affected. Bilateral in-
volvement occurs in up to 10–20% of cases, usually with
asymmetry [2, 14]. The decrease in best-corrected visual acu-
ity (BCVA), with or without metamorphopsia, is the main
indication for surgical treatment by pars plana vitrectomy
(PPV), and different prognostic factors for visual acuity
(VA) improvements after ERM surgery have been described.
Among them, a short duration of symptoms before surgery,
preoperative VA, central macular thickness (CMT) and integ-
rity of the sub-foveal ellipsoid as well as myoid zone of the
photoreceptors at baseline can potentially assist clinicians to
identify the optimal time to perform surgery and to predict
postoperative outcomes [15, 16]. However, ERM traction
causes inflammation, exudates and leukocyte response in the
macular region; in addition, sometimes, after PPV and ERM
removal, a residual intraretinal oedema is still present, limiting
possibilities for a complete visual function recovery [17, 18].
Growing evidence suggests a possible inflammatory patho-
genesis of residual macular oedema (MO) after PPV.

Intravitreal slow-release dexamethasone implant (DEX)
(Ozurdex; Allergan, Inc., Irvine, CA) is currently approved
by the Food and Drug Administration (FDA) to treat second-
ary MO caused by retinal vein occlusion, non-infectious uve-
itis and diabetic macular oedema, which is refractory to anti-
VEGF treatments [19, 20]. To date, literature evidence

suggests efficacy of off-label DEX injections after PPV for
ERM in case of persistent MO [21, 22]. However, little is
known about the benefits of intraoperative DEX injections
for a rapid MO improvement and visual acuity, particularly
in case of ERM with low CMT and integrity of sub-foveal
ellipsoid and myoid zone of the photoreceptors.

The aim of this study was to evaluate the efficacy of DEX
combined with removal of idiopathic ERM by 25-gauge PPV
in patients with mild ERM and in the absence of MO, in terms
of BCVA improvement, macular thickness reduction and in-
traoperative DEX safety.

Methods

This was an observational retrospective study conducted in
accordance with the principles of the Declaration of
Helsinki, and all patients signed a specific informed consent
for the use of their data. Patients were considered based on
information retrieved in electronic medical record. We includ-
ed 40 patients divided into two groups: 20 eyes underwent
25G PPV and no Ozurdex implant (“DEX NO” group); 20
underwent 25G PPV with Ozurdex implant (“DEX YES”
group).

More detailed, only data of patients diagnosed with prim-
itive symptomatic ERM documented by SD-OCT (RTVue-
XR, Optovue) were analysed. We considered as eligible pa-
tients’ eyes affected by wide adhesion (> 1.500 mc) ERM,
CMT ≤ 400 μm, measured by SD-OCT, associated with in-
tegrity of sub-foveal ellipsoid and myoid zone of the photore-
ceptors and presence of severe metamorphopsia and absence
of MO, judged based on subjective symptoms and tested with
the Amsler grid chart. We included patients with BCVA less
than 20/40 Snellen charts and ocular axial length less than
27.00 mm (optical biometry) associated with cataracts.

Specifically, the integrity of the sub-foveal ellipsoid and
myoid zone and absence of MO was evaluated by two

Key messages:

Epiretinal membrane (ERM) is an important macular disease which ethiopathogenesisis still discussed. Residual or 
persistent intraretinal oedema can occur after uncomplicatedvitrectomy forsymptomatic ERM, leading to visual acuity
impairment. 

The intravitreal implant of slow-release dexamethasone (DEX) at the same time of vitrectomy, in patient’s eyes 
affected by mild symptomatic ERM and absence of macular oedema,did not show a statistical difference in terms of 
functional or anatomical improvement, at 3 months of follow-up, against eyes which did not receive DEX implant.   

The eyes,which received DEX implant (DEX YES group) showed as light improvement of BCVA at 15 days 
compared with those which did not. 
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independent observers and compared by Cohen’s kappa coef-
ficient. The interobserver agreement of image analyses was
0.92 (k = 0.225, p < 0.01).

The exclusion criteria included concomitant or previous
macular diseases (diabetic macular oedema, branch retinal
vein occlusion or central retinal vein occlusion and age-
related macular degeneration) as well as secondary epiretinal
membranes (traumatic ERM and/or ERM associated with pre-
vious retinal laser retinopexy or associated with lamellar and/
or full thickness macular hole). Previous vitreoretinal surgery
(i.e., for retinal detachment or vitreous haemorrhages), previ-
ous cataract surgery and presence of glaucoma were also con-
sidered exclusion criteria as well as low-quality OCT images
due to dioptric media opacity.

Follow-up visits were performed after 15, 30 and 90 days.
The following parameters were collected: BCVA with

Snellen charts, slit-lamp examination, IOP measurement
(Goldmann applanation tonometry), dilated fundus examina-
tion and measurement of CMT by SD-OCT. Primary end-
points included changes in BCVA and in CMT after 15, 30
and 90 days follow-up compared with the preoperative value.
Secondary endpoints included high-IOP development and oc-
currence of adverse events (vitreous haemorrhage, retinal de-
tachment, DEX migration into the anterior chamber and
endophthalmitis).

Surgical procedure

Experienced surgeons (AS, TC, LV, FG, FB and SR) per-
formed all interventions under local anaesthesia (peribulbar
block). Patients underwent a standard phacoemulsification
and IOL (single piece) implant and a three port 25-G PPV
using the constellation vitrectomy system (Alcon
Laboratories).

All procedures at are unit included core vitrectomy, poste-
rior hyaloid removal, ERM and internal limiting membrane
(ILM) peeling. A posterior vitreous detachment was induced
intraoperatively if vitreous was not detached from the posteri-
or pole. Membraneblue-dual (TrypanBlue 0.15% + Brilliant
B l u e 0 . 0 2 5% + PEG 4% , DORC , Z u i d l a n d ,
The Netherlands) was used to stain the ERM first and the
ILM after, to facilitate the rhexis technique for ERM and
ILM peeling. Specifically, the ERM and ILM removal was
performed up two-three disk diameters centred on the fovea.
At the end of the peeling procedure, a detailed examination of
the retinal periphery and endo-laser on rhegmatogenous areas
was performed. At the end of the surgery, after a balanced
saline solution to air exchange, in “DEX YES” selected eyes,
DEX was cautiously injected to avoid any damage to the ret-
ina, and the correct positioning of the device was checked
(Video). Finally in both groups, if uncomplicated, the surgical
procedure was concluded performing a hydration of the
sclerotomies [23]. In DEX YES group, patients were

recommended to avoid face-down position to prevent
Ozurdex dislocation into the anterior chamber. While in
DEX NO group, patients were suggested to observe prone
position only on the day of the surgery.

In both groups, in the postoperative period, patients were
treated using topical antibiotics (chloramphenicol) 4 times per
day for 7 days and topical non-steroidal anti-inflammatory
drugs (bromfenac) twice daily for 4 weeks. Only in “DEX
NO” group, dexamethasone drops were used 4 times a day
for 7 days to taper down weekly in 1 month.

Statistical analysis

Two-way ANOVA for repeated measurements for both
groups was applied. Sidak test has been used as correction
for multiple comparisons. To test the correlation between
age, BCVA and CMT Pearson correlation test was used. A p
value < 0.05 was considered statistically significant.

Results

Details of the two groups, “DEX YES” (n = 20) and “DEX
NO” (n = 20), are shown in Table 1. Table 2 showed the
differences during the follow-up. The two groups were com-
parable in terms of gender distribution (11 vs 12 women in the
“DEX YES” and “DEX NO” groups, respectively) and age
(mean age 70.2 ± 7.5 vs 70.9 ± 6.9, respectively).

In the “DEX YES” group, a statistically significant im-
provement of visual acuity was observed after 15, 30 and
90 days (p < 0.001); in the “DEX NO” group, there was no
statistically significant improvement of BCVA at 15 days
(p = 0.63) observed, but it turned significant at 30 days
(p < 0.001) and 90 days (p < 0.001). In both groups, CMT
significantly decreased at each follow-up visit (p < 0.001). At
the end of follow-up, four patients of the “DEX NO” group
showed a slight, but not statistically significant, increase in
CMT; additionally, BCVA of those eyes was not affected
(Fig. 1). In both groups, a statistically significant increase of
IOP was not detected at each follow-up visit, even if in the
“DEX YES” group, three eyes developed high ocular pres-
sure, which was controlled using topical ß-blockers. None of
the eyes in both groups developed vitreous haemorrhage,
retinal detachment, DEX migration into the anterior chamber
and endophthalmitis.

Discussion

PPV with membrane peeling is the gold standard of care for
patients with symptomatic ERM, and most patients have a
favourable outcome and complete visual acuity recovers.
However, persistent and/or residual intraretinal oedema can
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be sometimes present, limiting the possibility of complete
visual function improvement. To date, the mechanism of
MO, in idiopathic ERM, has not been fully understood.
According to Miyazaki et al. and Bu et al., MO could be
related to the breakdown of the blood-retinal barrier, which
is caused by inflammatory cytokine release, growth factors
from preoperative mechanical traction and intraoperative ma-
nipulation [2, 13].

Corticosteroids are strong anti-inflammatory agents that
can block several pathological processes involved in MO
development by inhibiting VEGF synthesis, prostaglandins
and many pro-inflammatory cytokines. Topical or local ad-
ministration usually leads to a suboptimal drug level in the
vitreous; therefore, direct intravitreal injection seems to be
most effective to achieve optimal drug level in the vitreous
[24]. The development of DEX enabled improved drug

delivery control, with a potentially lower rate of adverse
events and a reduction of frequent intraocular injections in
vasectomized eyes [22, 25].

In literature, several studies report the efficacy of DEX for
MO after ERM peeling surgery [26, 27].

On the other hand, only few studies with controversial
results evaluated the efficacy of intraoperative implant of
DEX in patients undergoing ERM peeling.

In a pilot single-arm study by Hostovsky et al. on 12 eyes
of 12 patients (seven phakic and five pseudophakic) treated
with PPV and intraoperative DEX implantation, mean BCVA
and CRT significantly improved 3 and 6 months following
surgery, with no safety concerns.

Guidi et al. analysed 60 eyes of 60 pseudophakic patients
with idiopathic ERM and intraoperative DEX implantation
in one of the study arms. Their macular thickness at baseline

Table 2 Best-corrected visual acuity, central macular thickness and intraocular pressure in ERM removal with DEX implant or without DEX implant

DEX NO group p* DEX YES group p*

BCVA (ETDRS letters) (C.I. 95%)

Baseline vs 15 days 0.55 (− 0.8 to 1.9) 0.63 − 16.35 (− 19.4 to − 13.2) < 0.001*

Baseline vs 1 month − 8.45 (− 10.8 to − 6.1) < 0.001* − 29.1 (− 34.1 to − 24.1) < 0.001*

Baseline vs 3 months − 13.45 (− 17.2 to − 9.7) < 0.001* − 30.65 (− 35.7 to − 25.6) < 0.001*

Central macular thickness (μm)

Baseline vs 15 days 24.65 (18.4 to 30.8) < 0.001* 19.5 (13.6 to 25.4) < 0.001*

Baseline vs 1 month 75.75 (36.9 to 114.5) 0.0002 86.35 (49.6 to 123.1) < 0.001*

Baseline vs 3 months 75.3 (26.4 to 124.2) 0.0025 92.55 (51.1 to 134) < 0.001*

Intraocular pressure (mmHg)

Baseline vs 15 days − 0.2 (− 0.8 to 0.5) 0.79 0.1 (− 0.6 to 0.6) > 0.99

Baseline vs 1 month 1 (− 0.3 to 2.3) 0.16 − 0.9 (− 2.6 to 0.7) 0.39

Baseline vs 3 months 1.3 (− 0.3 to 3.1) 0.13 0.7 (− 1.1 to 2.5) 0.64

BCVA = p* = < 0.05 compared to baseline. One-way ANOVA for repeated measurements in both groups were applied. Dunnett’s multiple comparison
test has been used for post hoc analysis. C.I. Confidence interval 95%

The Italics values corresponde to p <0.05

Table 1 Characteristic details of best-corrected visual acuity, central macular thickness and intraocular pressure at baseline, after 15 days, 1 month and
3 months in ERM removal with DEX implant or without DEX implant

DEX YES group

Baseline 15 Days 1 Month 3 Months

BCVA (ETDRS letters) 64.15 (± 6.5) 80.5 ( ±6.8) 93.25 (± 6.4) 94.8 (± 5.7)

CMT (μm) 461.1 (± 95.8) 441.6 (± 97.5) 374.75 (± 64.3) 368.55 (± 70.6)

IOP (mmHg) 14.4 (± 1.8) 14.4 (± 1.5) 15.3 (± 3.2) 13.7 (± 3.1)

DEX NO group

Baseline 15 Days 1 Month 3 Months

BCVA (ETDRS letters) 83.25 (± 6.7) 82.7 (± 6.8) 91.7 (± 6.1) 96.7 (± 4.1)

CMT (μm) 467.5 (± 58.3) 442.8 (± 60.8) 391.75 (± 62.3) 392.2 (± 84.5)

IOP (mmHg) 15.1 (± 2.3) 15.2 (± 1.8) 14.1 (± 1.3) 13.7 (± 1.6)

BCVA best-corrected visual acuity, CMT central macular thickness, IOP intraocular pressure
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was more than 250 mm as measured by SD-OCT and had
the integrity of sub-foveal inner segment/outer segment (IS/
OS) junction [28].. After 1, 3 and 6 months, BCVA and
CMT significantly improved in each group, with no signif-
icant differences between the eyes with or without DEX
implant. Therefore, authors suggested that the improvement
of these parameters were mainly related to the surgical pro-
cedure rather than the anti-inflammatory action of DEX.
Notably, patients included in this study had a wide variabil-
ity in terms of ERM stage and presence or absence of
intraretinal cysts.

Conversely, Iovino et al. analysed 40 pseudophakic eyes
with idiopathic stages 3–4 ERM. In stage 4 ERM, the retinal
layers are significantly compromised. In all patients, BCVA
significantly increased at 1, 3 and 6 months after surgery com-
pared with baseline, but at 3 and 6 months, the visual gain was
higher in the DEX group. Similarly, CMT was significantly
lower in the DEX group compared with the control group at 3

and 6 months after surgery [29]. All eyes included in this
study had intraretinal cysts. In both these studies, authors did
not report any statistically significant difference in IOP during
the follow-up in both groups.

We prefer to perform phacoemulsification combined with
PPV to increase patients’ adherence to surgical procedures,
particularly considering that the majority of our patients are
elderly, even though we know from literature that in an early
postoperative phacoemulsification setting, MO can occur. In
addition, risks of post-phacoemulsification oedema are partic-
ularly increased in patients with diabetes, which were exclud-
ed from our study [30].

According to our results, the use of DEX, after ERM peel-
ing surgery and cataract phacoemulsification, showed a statis-
tically significant improvement in BCVA at 15 days com-
pared with PPV-treated patients (“NO DEX” group). Eyes,
which underwent ERM peeling surgery and cataract
phacoemulsification without using DEX, achieved the same

Fig. 1 a, b and c included eyes which received slow-release dexametha-
sone implant (DEX) during surgery. d, e and f grouped eyes that did not
receive DEX during the surgery. From the top to the bottom, the

differences between these two groups regarding best-corrected visual
acuity (BCVA), central macular thickness (CMT) and intraocular pres-
sure (IOP) are represented
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values of BCVA at the second follow-up, i.e., 15 days later
compared with patients treated with DEX implantation.

However, no significant differences were observed in
BCVA, CMT and IOP between the two groups at 1 and
3 months after surgery. In addition, our study demonstrates
that no ocular or systemic adverse events, related to the use of
Ozurdex, were reported during the follow-up. Despite IOP
increased in three patients at the second follow-up—con-
trolled prescribing topical ß-blockers twice daily—none of
the DEX-YES eyes showed adverse side effects.

Overall, our results showed no significant benefits of
intraoperative DEX implantation in patients with mild
ERM and with integrity of sub-foveal ellipsoid and myoid
zone of the photoreceptors. This could be related to the fact
that, in these patients, the increase of macular thickness is
mostly due to primary tractional forces, which are exerted
on the retinal structure by the epiretinal membrane, and to
a lesser extent to the inflammatory component. Thus, it is
likely that the role of corticosteroids is not essential in the
recovery of a normal macular shape and visual acuity, as
we initially expected [29].

In our opinion, MO could be traction-induced or neurosen-
sory retina distortion by losing its elasticity; consequently, the
affecting time of the ERM can play a very important role. In
the light of our results, no major benefits in terms of visual
acuity improvement and macular thickness reduction have
been observed in eyes affected by mild ERM not associated
with MO at the end of our follow-up; however, a slight im-
provement of BCVA was detected at 15 days in DEX YES
group. Prospective randomized trials can be useful to under-
stand the usefulness of intraoperative DEX in this kind of
disease and in cases of eyes affected by advanced stages of
ERM associated or not with MO.

Study limitation

Due to the retrospective nature of the study, the choice of
using DEX or not at the end of vitrectomy was decided ac-
cording to surgeons’ choice and experience, based on OCT
images evaluation, whether possible inflammatory pathogen-
esis was suspected in each case.

We tried to make the two groups (A and B) as much equiv-
alent as possible based on OCT evaluation (the integrity of the
sub-foveal ellipsoid and myoid zone and absence of MO).
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