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A B S T R A C T   

Purpose: To evaluate the influence of pars plana vitrectomy with internal limiting membrane peeling on recur-
rence time of diabetic macular edema in eyes under treatment with dexamethasone intravitreal implant 
injections. 
Material and methods: Twelve pseudophakic eyes of 12 patients with non-proliferative diabetic retinopathy and 
non-tractional diabetic macular edema were included. All eyes had already been treated with two or more 
dexamethasone intravitreal implant injections evidencing a recurrence time of three months or less (early 
recurrence). At baseline, they underwent pars plana vitrectomy with internal limiting membrane peeling, ending 
with dexamethasone intravitreal implant injection. Patients were then followed-up monthly, treated with a 
second injection at the first recurrence, and followed up to the second recurrence. Measurements of best cor-
rected visual acuity, intraocular pressure, and central foveal thickness by spectral-domain optical coherence 
tomography were performed at each follow-up examination. 
Results: Vitrectomized eyes showed a significant extension of recurrence time of diabetic macular edema, and 
specifically from 3.4 (3.2–3.7) to 6.5 (5.7–8.2) months after the first injection, and to 7.0 (5.7–8.2) months (p <
0.01) after the second injection (p < 0.01). 
Conclusions and importance: Pars plana vitrectomy with internal limiting membrane peeling seems not to influ-
ence functional and anatomical results in eyes under treatment with dexamethasone intravitreal implant in-
jections for diabetic macular edema, but appears to significantly extend the benefit of the drug.   

1. Introduction 

Diabetic macular edema (DME) represents a major cause of visual 
loss, affecting up to 12.8% of diabetic patients.1 A slow-release intra-
vitreal implant of 0.7 mg Dexamethasone (DEX-I) (Ozurdex, Allergan, 
Dublin, Republic of Ireland) is a proven therapy for DME, improving 
Best Corrected Visual Acuity (BCVA) and reducing Central Foveal 
Thickness (CFT) for up to six months,2 although in some eyes the first 
signs of recurrence are found after three or four months.3–5 

The vitreous body, together with the posterior hyaloid and the in-
ternal limiting membrane (ILM), may be involved in the pathogenesis of 
DME,6–8 and pars plana vitrectomy (PPV) may have a positive functional 
effect especially when macular traction is evident. Nevertheless, before 

the advent of intravitreal therapy, many case series reported positive 
effects of PPV also in eyes with non-tractional DME.9–12 

In the last years, it has been reported that PPV does not influence the 
functional or anatomical efficacy of DEX-I on DME in terms of visual 
acuity.13–16 Until now, it has not yet been analyzed if surgery may in-
fluence another interesting parameter: the duration of efficacy. This 
brief report aims to give contribution to filling this gap. 

2. Materials and methods 

Twelve eyes of 12 consecutive patients with non-proliferative dia-
betic retinopathy and non-tractional DME, and followed at the 
Ophthalmology Unit of Bussolengo General Hospital (Verona, Italy) 
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were included in this study. All eyes had already been treated with two 
or more DEX-I and had evidenced an "early recurrence" of DME, defined 
as BCVA worsening by 5 or more letters on the Early Treatment Diabetic 
Retinopathy Study (ETDRS) chart and/or CFT increasing by 50 μm 
within three months after the moment of greatest therapeutic efficacy.17 

The following exclusion criteria have been established: previous 
ocular surgeries other than cataract surgery (including laser photoco-
agulation), previous treatment with intravitreal anti-VEGF, epiretinal 
membrane, glaucoma, or history of ocular hypertension, and uncon-
trolled or severe systemic disease. 

At the time of the following DME recurrence (baseline), patients 
underwent PPV + ILM peeling plus DEX-I injection. All surgeries have 
been performed by the same surgeon (GP): core vitrectomy with the 
creation of posterior vitreous detachment (needed in 20% of eyes) and 
dye-assisted (brilliant blue) ILM peeling with a radius of one disc 
diameter. Levels of Hemoglobin A1c (HbA1C) were measured at the 
time of enrollment. 

Patients were followed monthly with a complete ocular examination 
including BCVA measurement with ETDRS charts, slit-lamp bio-
microscopy, Goldmann tonometry, dilated fundoscopy and Spectral 
Domain Optical Coherence Tomography (SD-OCT) scan to measure the 
central foveal thickness (CFT), and then have been re-injected until the 
second consecutive DME recurrence (see above for definition). 
Following patients for two consecutive recurrences has allowed us to 
determine if the potential effect of surgery could be temporary or 
persistent. 

3. Statistical analysis 

Demographical and clinical data are presented as median (inter-
quartile range, IQR). Due to the small sample and the non-normal dis-
tribution of the analyzed data, non-parametric tests have been chosen. A 
two tailed Wilcoxon signed-rank test has been used to compare CFT, 
BCVA and DME recurrence time of the pre- and post-surgery periods. For 
statistical significance, a p-value <0.05 has been considered. All statis-
tical analysis have been done in XLSTAT Version 2018.6 (Addinsoft). 

4. Results 

Twelve eyes of 12 patients have been enrolled in the study between 
November 2018 and April 2019. Seven subjects were male and five were 
female. Clinical characteristics of enrolled patients and eyes at baseline 
are reported in Table 1. 

10 out of 12 enrolled patients presented DME in the fellow eye: six 
eyes were under treatment with DEX-I every 6 months (no evidence of 

“early recurrence”), and four eyes were affected by sub-atrophic DME. 
Two months after treatment, we found a significant reduction in CFT 

(p < 0.001) and improvement of BCVA (p < 0.01) when compared to 
baseline. The median CFT decreased from 566 μm (506–604 μm) to 226 
μm (196–275 μm), while the median BCVA improved from 60 ETDRS 
letters (45–65 letters) to 70 ETDRS letters (69–71 letters). The time 
elapsed before the 1st DME recurrence differed significantly from the 
one previous to the surgery and specifically extended from 3.4 months 
(3.2–3.7 months) to 6.5 months (5.7–8.2 months) (p < 0.01). Only 1 out 
of 12 patients recurred within 4 months (Fig. 1). Similarly to the first 
round of treatment, the timing of 2nd DME recurrence showed a sta-
tistically significant difference when compared to the pre-vitrectomy 
period, reaching 7.0 months (5.7–8.2 months) (p < 0.01). Even after 
the second injection, only 1 out of 12 eyes needed retreatment within 4 
months from the 1st recurrence. The timing of the 1st and 2nd DME 
recurrence did not show a significant change (p = 0.629). Two months 
after the 2nd treatment, the median CFT was 209 μm (200–253 μm) and 
the median BCVA was 65 ETDRS letter (range: 60–71). 

No adverse events (including raised intraocular pressure) have been 
recorded throughout the follow-up. 

Table 1 
Characteristics of enrolled patients at baseline.  

Patient ID Age Duration of 
DM2 (Years) 

Insulin 
Use 

HbA1c (%) DR stage CFT (um) BCVA 
(ETDRS 
letters) 

Number of 
previous DEX-I 

Mean Recurrence 
Time (months) 

1 65 18 No 8.1 Severe NP 600 35 3 3.33 
2 57 8 Yes 7.4 Moderate NP 555 35 2 3 
3 66 15 Yes 6.6 Mild NP 443 50 3 3.33 
4 54 4 Yes 7.3 Mild NP 654 50 3 2.67 
5 61 6 Yes 7.3 Moderate NP 529 65 2 4 
6 60 8 Yes 7.8 Moderate NP 602 60 3 3.67 
7 59 15 No 7.6 Mild NP 577 65 3 3.67 
8 55 11 No 8.3 Severe NP 490 65 3 3.67 
9 59 7 No 8.1 Moderate NP 623 60 3 3 
10 54 3 No 7.7 Mild NP 412 70 2 3.5 
11 62 10 No 8.2 Severe NP 611 65 3 3.5 
12 59 10 Yes 6.8 Severe NP 512 50 3 3.33 

Whole 
Sample 

59 
(56.5–61.2) 

9 (6.7–12) Yes: 6 
No: 6 

7.6 
(7.3–8.1) 

Mild NP: 4 Mod. 
NP: 4 Sev. NP: 4 

566 
(506–604) 

60 (50–65) 3 (2.7–3.0) 3.4 (2.7–4.0) 

BCVA: best corrected visual acuity; CFT: central foveal thickness; DEX-I: dexamethasone intravitreal implant; DM2: diabetes mellitus type 2; DR: diabetic retinopathy 
HbA1c: glycated hemoglobin; NP: non proliferant retinopathy. 

Fig. 1. DME recurrence time before and after surgery. 
DEX-I: dexamethasone intravitreal implant; VTK: vitrectomy. 
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5. Discussion 

Non-tractional diabetic macular edema is a consequence of a blood- 
retina barrier breakdown, induced by chronic hyperglycemia. The main 
pathogenic mechanism is the activation of inflammatory pathways and 
the increased expression of vascular endothelial growth factor (VEGF).18 

Intravitreal Anti-VEGFs are considered the first line of treatment. 
Unfortunately, the efficacy of these drugs is temporary, so the treatment 
is based on multiple injections.19 Among steroids, which acts on DME by 
downregulating pro-inflammatory mediators,20 a slow-release dexa-
methasone implant has been approved for the DME and is a more du-
rable alternative to anti-VEGF therapy. A slow-release fluocinolone 
acetonide implant (Iluvien, Alimera Sciences Inc., Alpharetta, USA) has 
also been approved and long term results are promising,21 with phar-
macokinetics studies showing drug delivery for over a year,22 though no 
work has yet focused on early recurring macular edema. 

For DEX-I, the meantime of DME retreatment is 7.3 months.3 Some 
patients, however, undergo recurrence at a much faster rate, needing 
injections as often as every 4 months.23 Considering the risks associated 
with every procedure,3 and the clinical and economic burden of macular 
edema,24 there would be a high rationale in elongating the time of 
recurrence. 

The vitreous has been hypothesized to play a role in the formation of 
DME ever since it was observed that posterior vitreous detachment is 
less frequent in eyes with diabetic macular edema.9 Vitrectomy with ILM 
peeling may act on macular edema in several ways: by removing sub-
clinical tractional forces on the retina,10 improving oxygen diffusion 
through the vitreous cavity,11 and removing the largest reservoir of 
pro-inflammatory factors.12 

Vitrectomy does not alter the pharmacokinetics of slow-release 
Dexamethasone,25 and comparisons between vitrectomized and not 
vitrectomized eyes demonstrated similar results in terms of macular 
edema reduction and BCVA improvement.13–16 To the best of our 
knowledge, however, no study has been conducted to test whether vit-
rectomy could influence the frequency of macular edema recurrence in 
eyes treated with DEX-I. 

As expected, from baseline, patients showed significant improve-
ment in terms of visual acuity and macular thickness. A statistically 
significant difference emerged also in the timing of retreatment, in fact 
the DME recurrence occurred with a delay of a few months after the 
vitrectomy (Pre-Study: 3.4 months; 1st recurrence: 6.5 months). The 
positive effect of vitreous removal seemed to persist even after the 1st 
recurrence, possibly indicating a continuative positive effect of PPV +
ILM peeling in these eyes. 

6. Conclusions 

PPV with ILM peeling seems not to influence functional and 
anatomical results in the eyes under treatment with DEX-I injections for 
DME, but appears to significantly extend the benefit of the drug. There 
would be a strong convenience in elongating the recurrence time of 
edema in such a chronic condition since it would imply less management 
burden, and a reduction of risk associated with intravitreal injections. 

The main limitations of this study are the small number of subjects, 
the lack of a control group, and the selected population of diabetic 
pseudophakic patients with a history of early recurrence. Nevertheless, 
these preliminary results warrant further research, possibly throughout 
a prospective controlled study and may suggest considering vitrectomy 
for pseudophakic eyes with early recurrent DME. 
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