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Purpose: To investigate if use of adjunctive intravitreal dexamethasone implant during pars plana 
vitrectomy (PPV) leads to faster visual recovery and reduction of retinal thickness in idiopathic epiretinal 
membrane  (ERM). Methods: In this non‑randomized, comparative, interventional study 30 eyes  (from 
30 patients with idiopathic ERM) were enrolled. In the control group (n = 15), patients underwent 25‑G pars 
plana vitrectomy (PPV) and ERM peeling. In the study group (n = 15), each patient underwent the same 
procedure as those in the control group, and also received an additional dexamethasone implant. Primary 
outcome after treatment was mean gain in best corrected visual acuity  (BCVA), and secondary outcome 
was reduction in central retinal thickness  (CRT). Data were analyzed using Fisher’s exact test, Wilcoxon 
rank sum test, and two‑sample t‑test. Results: The mean gain in BCVA (logMAR) from baseline at 1‑month 
follow‑up was significantly higher in the study group (median = ‑0.3, IQR = ‑0.4, ‑0.1) than in the control 
group (median = 0, IQR = ‑ 0.1, 0.3; P < 0.008). However, no significant difference in mean gain in BCVA 
between the two groups was detectable at the 6‑month follow‑up  (P  <  0.55). At 1‑month follow‑up, one 
and seven patients in the control and study groups gained ≥15 letters of BCVA (P < 0.05), respectively. The 
mean reductions in CRT at the 1‑month follow‑up were significantly higher in the study group than in the 
control group (Mean = ‑60 µm, SD = 92.1; P < 0.014; 95% CI = 19.75–156.54). The difference in mean reduction 
of CRT at 6 months was not significant (P < 0.24). Conclusion: Adjunctive dexamethasone implant can aid 
faster visual recovery after PPV in idiopathic ERM, although the implants do not affect long‑term gains in 
visual acuity.
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In idiopathic epiretinal membrane  (ERM), fibrotic changes 
in the extracellular matrix at the vitreoretinal interface cause 
severe macular distortion with retinal edema and breakdown of 
the underlying blood retina barrier. The condition usually has 
a dual mechanism of pathogenesis consisting of: (1) mechanical 
traction by posterior vitreous detachment, which results 
in Müller cell gliosis; and  (2) involvement of inflammatory 
cytokines and growth factors, which cause fibrosis. Various 
growth factors and cytokines are involved in vascular distortion 
with increased permeability and leakage resulting in macular 
edema.[1] These observations suggest the presence of underlying 
chronic inflammation in idiopathic ERMs.[1,2]

In symptomatic cases of idiopathic ERM with worsening 
visual acuity (VA) and increasing central retinal thickness (CRT), 
pars plana vitrectomy  (PPV) with ERM peeling  (MP) with 
or without internal limiting membrane  (ILM) peeling is the 
standard of care.[3,4] However, improvement in VA and macular 
thickness are often slow with only 70% of operated patients 
experiencing a significant improvement in vision in the operated 

eye over 6 months to 1 year.[5‑7] Various studies have reported the 
differing efficacies of concomitant use of steroids—intravitreal 
triamcinolone acetonide (IVTA) and dexamethasone—to control 
chronic inflammation in the hope of improving VA.[8‑11] While 
most of these studies have reported improvements in VA and 
CRT at 6 months post‑surgery, none have investigated the early 
effects (1‑month post‑surgery) of steroid therapy.

In this study, we have investigated the early effects of 
dexamethasone therapy on improvements in VA after treating 
idiopathic ERMs with PPV and ERM peeling. 

Methods
Study design and registration
This trial was a non‑randomized, comparative, interventional 
study.

The trial was registered with the Clinical Trials Registry–
India (http://www.ctri.nic.in/CTRI/2018/05/014336). The study 
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protocol adhered to the tenets of the Declaration of Helsinki 
and was approved by the local Institutional Review Board 
ECR/468/Inst./AP/2013/RR‑16. All study participants gave their 
written, informed consents before being enrolled in the study. 
Patients were recruited from August 2017–July 2018.

Patient eligibility
Inclusion criteria
Key inclusion criteria included:  (1) patients with idiopathic 
ERM;  (2) age >40 years;  (3) Snellen VA <20/30 and >20/400; 
(4) CRT >300 µm, diagnosis confirmed by optical coherence 
tomography  (OCT);  (5) pseudophakic/phakic patients; 
(6) duration since diagnosis <1 year.

Exclusion criteria
Key exclusion criteria included: (1) ERM secondary to other 
retinal diseases like diabetic retinopathy, vascular occlusions, 
uveitis, or age related macular degeneration;  (2) aphakia, 
advanced glaucoma; (3) patients with hazy media or advanced 
cataract; (4) duration since diagnosis > 1 year; (5) ERM with 
full thickness macular hole; (6) previous vitreoretinal surgery 
in the study eye or anticipated surgery within 12 months 
of enrolment to this study;  (7) previous pan‑retinal laser 
photocoagulation or macular laser photocoagulation; (8) use 
of intraocular or periocular steroids or previous treatment with 
anti‑vascular endothelial growth factor drugs in the study eye.

Baseline evaluation
Thirty eyes of 30 patients with idiopathic ERM were studied. 
During the first visit, all the eyes were evaluated by standardized 
early treatment diabetic retinopathy study (ETDRS) refraction 
protocol for best‑corrected visual acuity  (BCVA), slit‑lamp 
evaluation, intraocular pressure (IOP) by Goldman applanation 
tonometry and indirect ophthalmoscopy. Clinical diagnosis of 
idiopathic ERM was confirmed on OCT, and CRT was recorded 
on a  Topcon DRI OCT Triton (Topcon, Inc, Tokyo, Japan) using 
a 3‑D macular cube scan.

Pars plana vitrectomy and intravitreal dexamethasone im-
plant
Eyes in the study group  (n  =  15) underwent a standard 
25‑G PPV and ERM peeling along with implantation of an 
intravitreal dexamethasone implant, Ozurdex® (Allergan Inc., 
Irvine, CA); eyes in the control group (n = 15) underwent the 
same procedures, but did not receive an Ozurdex® implant. 
After core vitrectomy, posterior vitreous detachment was 
induced, and the ERM was removed with an intravitreal 
Eckardt forceps. Vitrectomy was carried out using an Alcon 
Constellation® Vitrectomy machine  (Cut rate: 5000/min; 
vacuum: 400–500 mm Hg). Six patients from the study group 
and two patients from the control group with early nuclear 
sclerosis also underwent concomitant cataract surgeries by 
phacoemulsification.

Subsequent visits
Patients were examined during postoperative follow‑up visits 
on day 1, week 1, 1 month, 3 months, and 6 months after 
surgery. BCVA and IOP were recorded during each visit. 
Postoperative measures of OCT were obtained at 1, 3, and 
6 months after surgery.

Outcome measures
Primary outcome measure was the gain in BCVA at 1 and 
6 months follow‑up. Secondary outcome measures were 

proportion of patients gaining in more than 15 letters BCVA, 
and reduction of CRT at 1 and 6 months. Adverse events such 
as glaucoma, cataract, and retinal detachment were analyzed.

Statistical analyses
Fisher’s exact test was used to analyze categorical variables, 
and both Wilcoxon rank sum test and two‑sample t‑test 
were used to analyze continuous variables. Results were 
considered significant for P values < 0.05. Data were analyzed 
using R software version 3.1.2 (R Development core team, R 
Foundation for Statistical Computing, Vienna, Austria).

Results
Of the enrolled patients with idiopathic ERM (n = 30), 16 were 
women, and 14 were men. The mean age of all enrolled subjects 
was 66.9 ± 7.3 years  (mean ± SD). There were no significant 
differences in the demographic characteristics of the two groups 
at baseline, as described [Table 1]. The mean ages of patients were 
66.4 ± 6.46 and 67.4 ± 8.24 years for the study and control groups, 
respectively. Mean baseline BCVA scores were 0.6 ± 0.2 (Snellen 
equivalent 20/80) and 0.5 ± 0.2 (Snellen equivalent 20/60) for 
the study and control groups, respectively. Mean baseline CRT 
levels were 479.9 ± 107.1 µm and 425.9 ± 147.3 µm for the study 
and control groups, respectively. Two out of fifteen eyes from 
the study group and nine out of fifteen eyes from the control 
groups were pseudophakic; all other eyes were phakic.

Best corrected visual acuity (BCVA)
Analysis of the BCVA scores at the postoperative 1‑month 
follow‑up indicated that median BCVAs for the study and 
control groups were 0.2 (IQR = 0.3) (Snellen equivalent 20/30) 
and 0.5 (IQR 0.4, 0.8) (Snellen equivalent 20/60), respectively. 
The mean gains in BCVA from baseline  (before surgery) 
till the 1‑month follow‑up were significantly higher in 
the study group  (Median = ‑ 0.3, IQR ‑ 0.4, ‑ 0.1) than in the 
control group  (Median  =  0, IQR ‑ 0.1, 0.3)  (P  <  0.008; 95% 
CI = 0.10–0.50). There were no significant differences in the 
mean gains in BCVA at the 3‑month follow‑up between the 
study (Mean = ‑0.2, SD = 0.3) and control (Mean = 0, SD = 0.2) 
groups (P < 0.1; 95% CI = ‑0.03–0.34). Mean BCVA scores at the 
6‑month follow‑up were 0.3 (IQR 0.2, 0.8) (Snellen equivalent 
20/40) and 0.3 (IQR 0.2, 0.4)  (Snellen equivalent 20/40) for 
the study and control groups, respectively. There were no 
significant differences in the mean gains in BCVA at the 
6‑month follow‑up between the study (Median = ‑0.2, IQR ‑0.4, 
0) and control (Median = ‑0.1, IQR ‑0.2, 0) groups (P < 0.55; 95% 
CI = ‑0.10–0.30 [Fig. 1 and Table 2].

Table 1: Baseline characteristics of the study and control 
groups

Study group Control group P

BCVA logMAR (SD*) 0.6 (0.2) 0.5 (0.2) 0.39

Central retinal thickness 
in µm (SD)

479.9 (107.1) 425.9 (147.3) 0.261

Intraocular pressure in 
mm of Hg (SD)

14.3 (2.7) 14.6 (3.9) 0.78

Mean age in years 66 67

Sex (Males: Females) 7: 8 7: 8
Lens status 
(Pseudophakic: Phakic)

2:13 9:6

*Standard deviation
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Figure  1: Best corrected visual acuity  (BCVA) at the 6‑month 
follow‑up. At the 1‑month follow‑up, mean gain in BCVA from 
baseline is significantly higher in the study group than in the control 
group  (P  <  0.008; 95% CI  =  0.10–0.50) However, there were no 
significant differences in mean gain in BCVA from baseline at the 
3‑ and 6‑month follow‑ups between the two groups (P < 0.10; 95% CI 
= ‑0.03–0.34, and P < 0.55; 95% CI = ‑0.10–0.30, respectively)

Figure  2: Percentage of patients who gained ≥15 letters of best 
corrected vision acuity (BCVA). At the 6‑month follow‑up, two (13.3%) 
patients in the control group and seven (46.6%) in the study group 
gained ≥15 letters of BCVA (P < 0.05; 95% CI = 0.45–58.42). Of these, 
one eye from the control group and all seven eyes from the study group 
gained ≥15 letters at the one‑month follow‑up

Figure  3: Central retinal thickness  (CRT) during the six months 
of follow‑up. Mean reductions in CRT values from baseline were 
significantly higher in the study group at the one‑month follow‑up than 
in the control group (P < 0.014; 95% CI = 19.75–156.54). The mean 
reductions in CRT values were also significantly higher in the study 
group than in the control group at the three‑month follow‑up (P < 0.042; 
95% CI = 3.0–139.9). The differences in mean reductions in CRT values 
between the two groups at the six‑month follow‑up, however, were not 
significant (P < 0.24; 95% CI = ‑31.3–122.9)

Percentage of patients who gained ≥ 15 letters
Seven eyes from the study group (46.7%) and one eye from 
the control group  (6.7%) gained ≥15 letters at the 1‑month 
follow‑up. Ten eyes from the study group  (66.7%) and 3 

eyes from the control group  (20%) gained  ≥  10 letters at 
the 1‑month follow up also. At the 6‑month follow‑up, two 
patients (13.3%) in the control group and seven from the study 
group (46.6%) had gained ≥ 15 letters (P < 0.05 with 95% CI 
0.45–58.42) [Fig. 2].

Central retinal thickness (CRT)
The mean reductions in CRT at the 1‑month follow‑up were 
significantly higher in the study group (Mean = ‑148.1 µm, SD = 87.4) 
than in the control group (Mean = ‑60 µm, SD = 92.1) (P < 0.014; 
95% CI = 19.75–156.54). Mean reductions in CRT at the 3‑month 
follow‑up were also significantly higher in the study group 
(Mean = ‑ 151.2 µm, SD  =  86.6) than in the control group 
(Mean = ‑79.7 µm, SD = 93.1) (P < 0.042; 95% CI = 3.0–139.9). 
However, mean reductions in CRT at the 6‑month follow‑up 
were not significantly different between the study and control 
groups (P < 0.24; 95% CI = ‑31.3–122.9) [Fig. 3, Table 3]. Fig. 4 
depicts serial OCT scans of one representative eye from the 
control and study groups each. The visual improvement and 
reduction in central retinal thickness in study eye was better 
than the control group at 1 month follow up.

Adverse events
There were no significant differences between the 1‑, 3‑, and 
6‑month follow‑ups with regard to changes in IOP (P < 0.3, 
P < 0.7, and P < 0.8, respectively). One patient in the study group 
had raised IOP values (borderline, 23 mm Hg) at the 1‑month 
follow‑up, and was treated with short‑term anti‑glaucoma 
medication.

Two patients each in the study and control groups 
developed cataracts which warranted surgery during the 
6‑month follow‑up period.

One patient in the study group with a baseline BCVA 
score of 0.3  (Snellen Equivalent 20/40) was found to have 
peripheral retinal detachment 1 week after surgery. After 
silicon oil injection and endolaser, the retina was attached 
during subsequent follow- up visits and the BCVA improved 
to 0.6 (Snellen equivalent 20/80) at 6 months.. Another patient 
in the study group with a baseline BCVA score of 0.6 (Snellen 
equivalent 20/80) developed optic disc pallor 1 month after 
surgery. Though no other cause for disc pallor was found 
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with dexamethasone implant can drive rapid recovery 
(in 1 month) of VA along with a rapid reduction in macular 
edema (reduction in CRT).

A randomized, controlled trial by Guidi et al.[9] tested the 
effectiveness of intraoperative slow‑release dexamethasone 
implants in improving BCVA after 25‑G vitrectomy and ERM 
removal in patients affected by idiopathic macular pucker. 
After 6 months, the study indicated that although there were 
significant improvements in BCVA scores, and reductions 
in foveal thickness post‑surgery, there were no significant 
differences between the control group and the group receiving 
the dexamethasone implants.[9] However, Guidi et  al.[9] did 
not investigate early‑stage improvements in BCVA scores or 
reduction in foveal thickness in their patients. Our study shows 
that treatment with dexamethasone at the time of vitrectomy 
may lead to a rapid improvement in VA, especially in the 
first month after surgery. However, our results also indicate 
that although the number of patients gaining ≥ 15 letters at 
the 1‑month follow‑up was significantly higher in the study 
group than in the control group, the final VA achieved at 
6 months post‑surgery, was similar between the two groups; 
at the 6‑month post‑surgery stage, our study shows similar 
results to previous studies carried out using either IVTA or 
dexamethasone implants.[8‑10,12]

The sustained‑release dexamethasone intravitreal 
implant  (0.7 mg) delivers the steroid drug locally for up to 
6 months after a single injection,[10,13] although the effects of the 
implant generally last for the next 3–4 months. The implant 
has a similar pharmacokinetic profile in non‑vitrectomized as 

Figure 4: Composite picture showing OCT scans of representative patients from the control and the study group at baseline, 1 month and 6 
months. (a-c) in the upper panel of the image represent the OCT scans of a 67 year old female patient from the control group with best corrected 
visual acuity (BCVA) of logMAR 0.6, 0.4 and 0.5 at baseline, 1 month and 6 months respectively. (d-e)  in the lower panel represent OCT scans 
of a 70 year old female patient from the study group with BCVA logMAR 0.5, 0.2, 0.2 at baseline, 1 month and 6 month follow ups respectively
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Table 2: Comparisons between mean gains in best corrected 
visual acuity (BCVA) logMAR scores between the study and 
control groups during the six months of follow‑up

Median (IQR*)/Mean 
(SD†)

Study group Control 
group

P

One‑month follow‑up ‑0.3 (‑0.4, ‑0.1) 0 (‑0.1,0.3) 0.008

Three‑month follow‑up ‑0.2 (0.3) 0 (0.2) 0.101

Six‑month follow‑up ‑0.2 (‑0.4,0) ‑0.1 (‑0.2, 0) 0.55
*Interquartile range. †Standard deviation

Table  3: Comparisons between the mean reductions in 
central retinal thickness (CRT) (µm) at each follow‑up

Mean reduction in 
µm (SD*)

Study 
group

Control 
group

P

One‑month follow‑up ‑148.1 (87.4) ‑60 (92.1) 0.014

Three‑month follow‑up ‑151.2 (86.6) ‑79.7 (93.1) 0.042
Six month follow‑up ‑151.6 (85.1) ‑105.9 (115.4) 0.237

*Standard deviation

on investigating further, the BCVA score for this patient at 
6 months was found to be 0.6 (Snellen equivalent 20/80).

Discussion
Visual improvement after surgery for idiopathic ERM can 
be very slow.[5,6] However, this study shows that in eyes 
with idiopathic ERM undergoing vitrectomy, injection 
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well as vitrectomized eyes.[14] As an anti‑inflammatory agent, 
dexamethasone is approximately 12.5  times more potent 
than triamcinolone acetonide,[15] is the most water‑soluble 
corticosteroid with the shortest half‑life, and is least likely to 
aggregate in the trabecular meshwork to cause IOP elevation.[16] 
While IVTA is cleared more rapidly in vitrectomized eyes, IVTA 
treatment can lead to adverse events like macular toxicity, 
dose dependent IOP rise, and cataract formation.[17‑19] Due 
to these reasons, we chose to use dexamethasone implant in 
our study. However, it must also be noted that a study by 
Yonekawa et al. compared the visual and anatomic outcomes of 
idiopathic ERM eyes undergoing PPV with intraoperative use 
of either intravitreal dexamethasone implants or IVTA found 
no differences between the two treatments.[11]

Besides the study by Yonekawa et  al.[11] only one other 
study by Guidi et al. investigated the effects of simultaneous 
injections of dexamethasone implants during PPVs for 
ERM. Now, our work provides important data on how 
dexamethasone implants may help in improving recovery in 
patients treated for idiopathic ERM by helping them achieve 
faster visual rehabilitation after surgery; this data could also 
have important clinical implications for surgeons as well as 
patients while considering surgery for ERM.

Furthermore, although our study was performed only 
in patients with idiopathic ERM, these results may also be 
applicable to cases where ERM is secondary to intraocular 
inflammation. It is possible that dexamethasone implants 
could have even higher efficacies in treating cases where ERM 
is secondary to inflammation.

Although our study does provide important data on the 
use of steroid implants to enhance visual rehabilitation after 
surgery for idiopathic ERM, one of the main limitations of this 
study arises from the its non‑randomized nature; although the 
study arm itself was prospective, our comparative arm was 
a historical control. Furthermore, this study has a relatively 
low sample size; although we were able to show clinically and 
statistically significant results, we were unable to gain a more 
complete understanding of the possible side effects (such as 
glaucoma and cataract) of using dexamethasone implants. 
Without this data, it is difficult to understand the factors that 
could affect visual improvement, especially since progression 
of cataracts in phakic patients could either be due to vitrectomy 
or the dexamethasone implant.

Conclusion
In conclusion, our data show that dexamethasone implants can 
hasten visual rehabilitation by driving rapid VA recovery and 
reducing macular edema. Therefore, we believe that treatment 
of idiopathic ERM with PPV and ERM peeling can be improved 
with the concomitant use of dexamethasone implants.
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