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ABSTRACT

This study aimed to evaluate the role and efficacy of vitrectomy in the management of chronic diabetic macular
edema (DME) refractory to intravitreal anti-vascular endothelial growth factor (anti-VEGF) and corticosteroid
treatments. A systematic review and meta-analysis were performed by searching the Embase, Medline, and gray
literature. Eight hundred and thirty-nine studies were retrieved and eight were selected (three for quantitative
synthesis and five for qualitative synthesis). Visual acuity (VA) and central macular thickness (CMT) were
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compared between the vitrectomy-treated and control groups (treated with anti-VEGF and intravitreal
corticosteroid injection) using the standardized mean difference (SMD) with 95% confidence intervals (CIs) and
P-values. There was no significant difference in post-operative VA between the vitrectomy-treated and control
groups (SMD = -0.31, 95% CI: —0.76, 0.14, P = 0.18). However, CMT was significantly lower in the vitrectomy
group than in the control group (SMD = —0.31, 95% CI: —0.76, 0.14, P = 0.18). In addition, the incidence of post-
operative complications was higher in the control groups than that in the vitrectomy group.This systematic review

and meta-analysis suggest that vitrectomy may be viable for the management of chronic DME refractory to anti-
VEGF and corticosteroid agents. Although there was no significant difference in VA, the CMT was significantly
reduced in the vitrectomy group. Moreover, the incidence of post-operative complications was lower in the
vitrectomy group than that in the control group. Further studies are needed to confirm these findings and identify
patient subgroups that may benefit from vitrectomy.
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INTRODUCTION

Diabetic macular edema (DME), a manifestation of diabetic retinopathy (DR), is a major cause
of severe visual loss in diabetic patients. Approximately 40% of patients with diabetes mellitus
develop DME during their lifetime.!! The incidence of DME increases with the severity and
duration of diabetes. The Wisconsin epidemiologic study of DR found that after 10 years of
follow-up, 20% and 14-25% of patients with type 1 and type 2 diabetes, respectively, developed
DME."? The major pathophysiological cause involves the rupture of the blood-retinal barrier
due to elevated vascular endothelial growth factor (VEGF) and pro-inflammatory cytokine
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expression. This breakdown leads to hyperpermeability,
angiogenesis, and vascular leakage, ultimately resulting in
DME.B! Vascular, neurodegenerative, and inflammatory
components have been implicated as causes of DME.!

In refractory cases, with the financial burden and treatment
complications related to anti-VEGF therapy, there is a general
need for repetitive injections to maintain their therapeutic
effect due to the prolonged clinical course of DME. In chronic
refractory DME, the goal of developing a combination
therapy is to prolong the effectiveness of these compounds
acting as angiogenesis inhibitors, thus eliminating the need
for frequent injections that can have serious side effects along
with cost-effectiveness.”) Optical coherence tomography
(OCT) is considered the most important test for diagnosing
and monitoring DME progression."!

Controlling systemic factors such as hyperglycemia,
hypertension, and hyperlipidemia is advantageous for
reducing the incidence of retinopathy in patients with
type 1 and type 2 diabetes mellitus.*”) However, despite
these interventions, a significant number of patients still
experience vision loss, which has ultimately encouraged
the development of pharmacological treatments for
DME."¥ The first-line treatment is anti-VEGF agents, such as
aflibercept or ranibizumab, whereas corticosteroids, such as
dexamethasone or fluocinolone acetonide implants, are only
used as second-line treatment.!

Patients with refractory macular edema, which is a persistent
state of DME that is unresponsive to the current standard
of care, including anti-VEGF and intravitreal corticosteroid
agents or laser therapy, experience no visual acuity (VA)
gain, a reduced anatomical response, and frequent injections
therapy.”"!! The best-known interval between treatment with
anti-VEGF and dexamethasone implants has been described
for persistent DME in the BEVORDEX trial.l'”

The rate of refractory DME varies among studies, with
reported rates ranging from 25% to 64% in eyes with
chronic DME. Understanding the prevalence and variability
of refractory DME is crucial for identifying appropriate
treatment strategies and may also serve as an indication for
vitrectomy.!"") New strategies are being explored to manage
refractory DME, including newer anti-VEGF agents, and
combination therapies such as intravitreal dexamethasone
implants combined with navigated 577 nm subthreshold
micropulse laser.!*3]

Corticosteroids have become increasingly used in
DME management due to the limitations of anti-VEGF
treatments.'”) These molecules are powerful non-specific
anti-inflammatory agents that inhibit adhesion, leukostasis,
and transmigration of leukocytes, downregulation of
cytokine and prostaglandin expression, and growth
factors, especially VEGE, both in vivo and in vitro.'”'®! The
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mechanism of action of corticosteroids in DME treatment
is thought to be multifactorial and is considered the most
effective against DME when delivered intravitreally.'7!")
According to the DR clinical research (DRCR) Network,
randomized controlled trials (RCTs) have shown that
peribulbar triamcinolone acetonide is not beneficial
in patients with mild DME.® Three potent synthetic
corticosteroids, triamcinolone acetonide, fluocinolone
acetonide, and dexamethasone, have been investigated
as intravitreal treatments for DME. The elimination half-
life of these agents has been reported to be 2-3 h in the
vitreous humor of animal models.?Y) Chemicals (such as
triamcinolone acetonide) may be slowly dissolved from
a crystal structure to enhance the duration of action, or a
specialized slow-release device is in development (e.g.,
dexamethasone and fluocinolone acetonide).?"

In selected cases, additional therapeutic options include pars
plana vitrectomy. Despite not being a routine surgery for
patients with DME, vitrectomy not only relieves traction but
also raises oxygen levels and lowers VEGF levels close to the
fovea.l!

There are several indications for vitrectomy, including
coexisting epiretinal membranes and traction.” It has
been suggested that diffuse non-tractional DME in patients
with subretinal fluid may also benefit from vitrectomy.!
Although some researchers have confirmed that vitrectomy
results in reduced central retinal thickness and favorable
anatomical outcomes, others have claimed that it has limited
visual improvement. This may be due to several reasons,
including the fact that surgeons typically decide to perform
vitrectomy in patients with refractory DME, which has been
previously reported to be associated with an increased risk
of irreversible photoreceptor loss,*? but correlated with
continuous and persistent VA gain due to photoreceptors
integrity in a significant percentage of patients who showed
inner segment/outer segment restoration coexisting with
vessel density improvement on long-term evaluations.
However, Michalewska et al. reported that internal limiting
membrane (ILM) peeling in patients with severe diabetic
complications, such as tractional retinal detachment or
vitreous hemorrhage, reduces the rate of DME in the long-
term. With respect to these findings, in 2018, it was reported
that patients who underwent surgery for treatment-naive
DME had good functional outcomes with a gain of over one
logarithm of the minimum angle of resolution (LogMAR) in
60% of the eyes."

To compare the efficacy and the role of vitrectomy versus
anti-VEGF and intravitreal corticosteroid agents in treating
refractory DME, we performed a systematic review and
meta-analysis to quantify the efficacy and safety of these two
treatments.
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MATERIAL AND METHODS
Literature search and retrieval

Relevant studies comparing the outcomes of vitrectomy
with those of anti-angiogenic and intravitreal corticosteroid
agents for DME have been retrieved from various databases.
Systematic searches of studies published after January 1,
2010, and before December 11, 2022, were conducted in
PubMed, Embase, Cochrane, Medline, and ClinicalTrials.
gov. Detailed keywords and search strategies are listed in the
supplementary file. The following keywords were applied
for the search: (“internal limiting membrane” OR “inner
limiting membrane” OR “Internal limiting membrane
Peeling” OR “ILM” OR “vitrectomy” OR “vitrectomies”)
AND (“macular edema” OR “diabetic macular edema” OR
“retinopathy” OR “diabetic retinopathy” OR “DME”) AND
(“bevacizumab” OR “anti-VEGF therapy” OR “Avastin” OR
“triamcinolone” OR “randomized controlled trials”). We
also searched the reference lists of the studies included in the
review for the information on other studies on vitrectomy
with anti-angiogenics and intravitreal corticosteroids agents
for DME. The last search was conducted on December 11,
2022, and additional searches were performed using Google
Scholar to identify the reference lists of the original articles.
We did not use any language restrictions in our electronic
search.

Data extraction and quality assessment

All retrieved articles were screened by two authors using
Covidence.org tools (MAQR and EAQG). The title and
abstract of each study were independently screened and
studies that satisfied the inclusion criteria were included in
the study. The following data were collected from each study:
first author, year of publication, sample size, mean age, pre-
operative and post-operative best-corrected VA (BCVA),
pre-operative and post-operative central macular thickness
(CMT), post operative complications, outcomes, and follow-
up durations. Disagreements between the two reviewers
were resolved by discussion or by a third reviewer (VLG).
The methodological index for non-randomized studies scale
was used from 0 to 24 to assess non-randomized trials if all
selected target studies were non-RCTs.*! According to the
Cochrane Collaboration Reviewers' Handbook,? RCTs were
assessed as having a “high,” or “low;” or “unclear” risk of bias.
Non-randomized studies with a score 218 were considered of
high quality.

The inclusion standards

Studies were considered eligible for this review if they
met the following criteria: (1) study design: Comparative
(clinical) studies that compared the outcomes between

patients receiving vitrectomy, anti-VEGF, and intravitreal
corticosteroid agents for DME; (2) study objective:
Patients diagnosed with DME without age, sex, or race
limitations; (3) intervention: Vitrectomy versus anti-
VEGF and intravitreal corticosteroid agents; (4) duration
of follow-up time: studies with >3 months of follow-up
periods were considered eligible for vitrectomy, while
for anti-VEGF and intravitreal corticosteroid agents
6, 12, and 24 weeks; and (5) outcome evaluation index:
BCVA, rate of vision improvement, and CMT changes
from baseline after the proposed intervention, rate of
CMT reduction, and secondary outcomes reported were
complication incidence at the end of follow-up and ocular
or systemic adverse effects observed after treatment
administration.

The exclusion standards

Studies that were excluded from this systematic review
and meta-analysis were as follows: (a) case report studies,
non-comparative studies, conference abstracts, letters,
editorials, book chapters, news articles, expert opinions,
review papers, and reviews lacking original data; (b) studies
in which results or patient-relevant clinical parameters
were not adequately expressed, making it impossible to
extract or calculate the data from the reported data; (c)
studies in which patients were followed up for <3 months
after vitrectomy or <6 weeks after treatment with anti-
VEGF and intravitreal corticosteroid agents; and (4)
studies with titles related to vitrectomy and anti-VEGF and
intravitreal corticosteroid agents, but the desired findings
were not mentioned, and studies with duplicated contents
[Supplementary File].

Meta-analysis

The Review Manager software (V.5.3, Cochrane
Collaboration, Oxford, UK) was used to conduct the
meta-analysis. We assessed the percentage of BCVA
improvement, CMT reduction, and complications as
the variables of interest. Odds ratios (ORs) with 95%
confidence intervals (CIs) were estimated to determine the
statistical significance (P < 0.05). Although we acknowledge
the limited sample size and single-report form of each
article, we recognize that the analysis of complications
serves as an estimate rather than a direct comparison of the
three variables. Heterogeneity was evaluated by calculating
the I? statistic and performing a Chi-squared test (to assess
P-value). Heterogeneity was assessed using the Chi-squared
test (to assess P-value) and computing the I* statistic. Based
on the detected heterogeneity, we applied a fixed-effects
model, random-effects model, and meta-regression for no
heterogeneity, low heterogeneity, and high heterogeneity,
respectively.
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RESULTS
Study selection

In this meta-analysis and systematic review, a comprehensive
search was conducted across various databases and other
sources (gray literature) to identify potential studies for
inclusion. Initially, 883 studies were identified, of which
839 were obtained from database searches and 44 from
alternative sources. Duplicates (n = 74) were removed,
resulting in a reduced set of 809 unique studies. A subsequent
exclusion process was applied, leading to the removal of
391 non-comparative studies and studies lacking treatment
interventions for refractory DME. Consequently, a final
selection of 418 articles were screened based on their titles
and abstracts. Following a thorough assessment of 103
potentially relevant studies, the full texts were downloaded
for further screening. Ultimately, eight studies®* were

deemed eligible for inclusion in the present study. A detailed
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses flow chart depicting the study selection process is
shown in [Figure 1].

Characteristics of the studies

This meta-analysis and systematic review aimed to evaluate
the role of vitrectomy versus anti-angiogenics agents in the
treatment of refractory DME. Eight studies, comprising
203 eyes, were included in this systematic review and meta-
analysis. Among them, three studies were deemed eligible
for meta-analysis, which exclusively investigated the efficacy
of vitrectomy in the treatment of refractory DME. To the
best of our knowledge, no comparative study has assessed
the efficacy of vitrectomy for refractory DME. Although
studies reporting the efficacy of vitrectomy in patients
with chronic DME who were unresponsive to intravitreal

Studies from databases (n = 839)

Identification

Studies sought for retrieval (n = 103)

Screening

Inclnded

Studies included in Qualitative synthesis
@®=5)

Studies screened (n = 418)

Studies assessed for eligibility (n = 103)

References from other sources (n =44 )

Duplicates removed (n = 74)

Studies excluded (n = 391)

for reasons
non comparative studies
No treatment for Refractory DME
Refractory DME treated with
other means compared to
vitrectomy
Reviews or letters
Not human studies

Studies excluded (n = 95)
Studies with less the 6 months of
follow-up
No extractable data
No previous history of treatment
with Intravitreal corticosteroids and
intravitreal angiogenic
No targeted outcomes

Comments and Response

Studies Included for meta-analysis (n = 3)

Figure 1: The Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow chart shows
the sequential extraction and screening of the literature.
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corticosteroid injections were not included in the meta-
analysis due to a lack of available data, they were subjected
to qualitative synthesis. Detailed information regarding
the characteristics of the studies®”?%23 that have reported
refractory DMT to intravitreal corticosteroid injections is
presented in [Tables 1 and 2], respectively. The quality of all
the selected studies for quantitative assessment is presented
in [Table 3].

Meta-analysis of efficacy
Analysis of the improvement of BCVA

In this study, we analyzed three studies”*>*! that evaluated
the changes in BCVA in 79 eyes. Pre-operative heterogeneity
was not significant among the included studies (I* =
0%, P = 0.79), as shown in [Figure 2a], using a fixed-
effects model for the meta-analysis. The mean difference
(MD) between the pre-operative and post-operative
BCVA values in the intravitreal anti-VEGF therapy and
vitrectomy groups indicated significant heterogeneity (I*
= 79%) [Figure 2b]. However, no significant difference
was found between the two groups (standardized MD
= -0.31, 95% CI: —-0.76, 0.14, P = 0.18). A fixed-effects
model analysis revealed that the improvement in BCVA
was not significantly different; however, there may be
some variability in the outcomes between the two groups,
for which further research is necessary to determine the
significance of these differences.

CMT

Three studies?! assessed the changes in CMT before and
after surgical intervention, as shown in [Figures 2¢ and d].
The studies revealed a consistent decrease in CMT both
preoperatively (I* = 29% and MD= -58.21, 95% CI: —81.50,
—-34.92, P < 0.00001) and postoperatively (I* = 44% and MD=
—-62.77, 95% CI: -96.77, —28.78, P = 0.0003). Notably, the
heterogeneity across studies was significant, likely due to
variations in the treatment criteria for macular edema. The
results of the random-effects model analysis did not reveal
a significant difference between the effects of intravitreal
corticosteroid injections and vitrectomy on the changes in
CMT (MD = -49.92, 95% CI: —103.72, 3.88, P = 0.07), as
shown in [Figure 2e]. However, vitrectomy was more effective
than intravitreal corticosteroid injection, as evidenced by a
significant decrease in CMT.

Publication bias and heterogeneity

The present study used Begg’s funnel plots to assess the
symmetry of mean and risk differences in post-operative
BCVA. The results showed satisfactory symmetry, as shown
in [Figure 2f].

COMPLICATIONS ASSOCIATED WITH
INTRAVITREAL ANTI-VEGF, INTRAVITREAL
CORTICOSTEROID, AND VITRECTOMY

This study provides a detailed account of the complications
arising from intravitreal anti-angiogenic (IVA) and intravitreal
corticosteroid (IVC) injections as well as vitrectomy. The
results are presented in [Tables 1 and 2], in which the different
types of complications are described. In the IVA and IVC
groups, the major complications observed were serious
retinal detachment under the fovea, foveal cystoid spaces, and
subretinal hemorrhage. No serious complications occurred
in the vitrectomy group. However, some studies!?***323 have
indicated that neovascular glaucoma and the progression of
lens opacity are common complications of vitrectomy.

DISCUSSION

DME is a major complication of DR that can lead to
a significant vision loss.**¥ Despite advances in the
treatment of DME, refractory DME remains difficult to treat.
Vitrectomy has been suggested as the treatment option for
refractory DME. However, its role remains controversial. This
systematic review and meta-analysis aimed to evaluate the
role of vitrectomy in the treatment of refractory DME. This
study included three non-randomized studies with a total
of 203 eyes. The primary outcome measures were VA and
CMT measured using OCT. The results of the meta-analysis
showed that vitrectomy did not significantly improve the
VA in patients with refractory DME. However, there was a
significant reduction in CMT after vitrectomy compared with
previous treatments with IVA and IVC. The mean reduction in
CMT was MD = -62.77, 95% CI: -96.77, —28.78, P = 0.0003.

Our results indicated that vitrectomy could lead to a significant
reduction in CMT in patients with refractory DME. Our
findings are consistent with those of previous studies,* in
that vitrectomy helps reduce macular thickness in patients
with refractory DME; however, whether VA improves after
vitrectomy remains unclear. Several long-term studies
have suggested that vitrectomy is beneficial for patients
with refractory DME because CMT is reduced, and VA is
improved.*** In contrast, in a large prospective study from the
DRCR Network, vitrectomy was beneficial in reducing CMT;
however, its efficacy in improving VA was limited.” However,
we did not observe a significant improvement in the VA after
vitrectomy. This may be because most of the included studies
were non-randomized and had small sample sizes due to the
severity and duration of DME, the presence of comorbidities
such as DR and macular ischemia, the surgical technique,
and the surgeons experience. Furthermore, the absence of a
significant improvement in VA may also be because VA is a
subjective measure influenced by factors such as cataracts,
macular ischemia, and variability in the testing conditions.
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Table 2: Studies included for systematic review.

Sex (M/F)

Study design

Mean age (years)
Number of eyes
Vitrectomy treatment
Anti-VEGF

IV corticosteroid
treatment

CRT Improvement after
vitrectomy

VA improvement after
vitrectomy

Shirakata et al.*”!

14/10
Retrospective
66.4+5.3

24

24

24

6

CRT was significantly
reduced at 1 month
(P=0.031) after the
surgery, and the
reduction appeared to
have increased with
time (P=0.007) at the
final visit.

At the final

visit, however,
improvement in

VA was statistically
significant when
compared with the
baseline VA (P=0.048)
but not significant
when compared with
the pre-operative VA
(P=0.078).

Adverse events reported before vitrectomy

Foveal cystoid spaces
Serous retinal
detachment under the
fovea

Subretinal

hemorrhage under the

fovea

Epiretinal membrane
Incomplete perfusion
within the macular
area

Cataract development
Presence of
hypertension, No. (%)
Presence of
dyslipidemia, No. (%)

21 (87.5%) eyes
11 (45.8%) eyes

10 (41.7%) eyes

4 (16.7%) eyes
8 (38.1%) eyes

N/R
N/R

N/R

Hwang et al.l*

26/13
Retrospective
57.8+8.2

43

43

42

4

The CMT was
478+122 um
before the surgery,
which improved
to 314+90 pum

3 years after
vitrectomy
(P<0.001).
Pre-operative VA
was 0.526+0.417
(LogMAR),
which improved
t0 0.294+0.374
at 3 years
postoperatively
(P<0.001).

N/R

N/R

N/R

N/R
N/R

N/R
19/39 (48.7)

7/39 (17.9)

Kim et al.?%

15/13
Retrospective
58.1+12.5

28

26

28

7

The mean CSTs
were 479.9+100.5
wm, and
291.1+72.5 um
before surgery and
after vitrectomy,
respectively.

In the eyes treated
with vitrectomy,
the mean log MAR
BCVA values

were 0.47+0.13,
and 0.41£0.22
before surgery and
after vitrectomy,
respectively.

N/R
N/R

N/R

N/R
N/R

N/R
N/R

N/R

Ghassemi et al.?”]

5/6
Prospective
60.33+£9.01
14

12

12

12

The mean CSMT
reduced from
559.25+89.65
um (baseline) to
354.91+£76.41 um
(final)

The mean BCVA
(logMAR) changed
from 0.84+0.32 at
baseline to 0.72+0.26
at the last visit

Significant visual
consequences:
vitreous loss

in combined
phaco-vitrectomy
procedures,
iatrogenic insult

to macula or

optic nerve,
endophthalmitis,
significant
intraoperative/
early post-operative
choroidal effusion/
hemorrhage,
significant
intraoperative/
early post-operative
vitreous cavity
hemorrhage,
intraoperative/
early post-operative
retinal detachment.

Song et al.*¥

28/23
Retrospective
59+10

55

55

27

The pre-operative
macular thickness
440+130 um
significantly
decreased to 306+97
um post-operatively
(P<0.001).

The mean
pre-operative
BCVA (logMAR)
was 0.91+0.40,
which improved

to 0.72£0.39
postoperatively. The
improvement of VA
was more than two
lines in 27 (49%)
eyes.

N/R
N/R

N/R

32 (58%)
N/R

13 (24%)
N/R

N/R

(Contd...)
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Table 2: (Continued).

Adverse events reported

after vitrectomy

Follow-up (months)
Comments

Shirakata et al.*”!

No serious
complications were
seen during or after
the treatment

13.8£10.8

CRT was significantly
decreased, but there
was no significant
reduction in VA

Hwang et al.l*?

Seventeen (40%)
eyes experienced
a temporary
increase in

IOP. No other
complications
were observed
during the

follow-up period.

36

Overall, the
vitrectomy
improved the

VA and was
considered as the
best approach in

most of the cases.

Kim et al.®¥

7 of 19 eyes
(36.8%) were
phakic. There

were no severe
post-operative
complications

such as retinal
detachment, iris
neovascularization,
or endophthalmitis.

6

The pre-operative
CRT was slightly
larger in the
vitrectomy group,
the difference was
not significant
(P=0.062). The
changes in BCVA
between the
pre-operative and
post-operative visit
were not significant
between the two
groups (P=0.790,
and P=0.339,
respectively).

Ghassemi et al.?”)

No serious
complications were
seen during or after
the treatment

13.5+4.48

The vitrectomy
treatment did not
improve BCVA
significantly, despite
reducing central
macular thickness in
eyes with refractory
DME.

[34]

Song et al.

Deterioration of
BCVA was noted in
6 eyes (11%). Two
eyes had increased
IOP. No eye had
complications

such as iris
neovascularization,
and retinal
detachments during
the follow-up period.
8.317.0 (6-26)

The mean
post-operative VA
was significantly
better than the
pre-operative VA
(P<0.001).

CRT: Central retinal thickness, BCVA: Best-corrected visual acuity, LogMAR: Logarithm of the minimum angle of resolution, VA: Visual acuity,
IOP: Intraocular pressure

Table 3: MINORS score for assessing the study quality.

MINORS

O 0 NI QN Ul b W N

. A clearly stated aim

. Inclusion of consecutive patients
. Prospective collection of data

. Endpoints appropriately align with the aim of the study
. Unbiased assessment of the study endpoint
. Length of the follow-up period appropriately aligns with the aim of the study
. Loss to follow-up <5%

. Prospective calculation of the study size
. An adequate control group

10. Comparative groups
11. Equivalence of baseline characteristics of the groups
12. Adequate statistical analyses

13. MINORS score

Mukai et al.?%

DN NN O~ NN

[\
(=]

NN =N ONND~=NONDDN

—
o]

Shirakata et al.*®

Dehghan et al.l*"

= NN DNDNONND =N ONDDN

—
(o]

MINORS: Methodological index for non-randomized studies

One of the major concerns associated with IVA and IVC is the
risk of complications."***! In our study, due to the limitations
of the single report form of each article and the limited

sample size, we acknowledge that a direct comparison of
complications among the three variables was not conducted;
rather, the complication analysis was more an estimation than
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(Mukai et al., 2021) 0:5600.12°9 0.49 0.29 27
Total (95% Cl) 36
Heterogeneity: Chi? = 1.89, df = 2 (P = 0.39); I = 0%
Test for overall effect: Z = 0.26 (P = 0.79)

Vitrectomy IVA Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
(Dehghan et al., 2010) 0.68 0.31 12 108 12 286% -0.51 [-1.32, 0.31]
(Shirakata et al., 2016) 0.88 0.57 15 0.88 0.57 16 38.3% 0.00 [-0.70, 0.70] =

31.1%  0.26[-0.49,1.02]
100.00%  -0.06 [-0.49, 0.38] —

-1 05 0 05 1
Favors vitrectomy Favours IVA

(Shirakata et al., 2016) 1.01 0.51 15 0.85 0.46 16
(Mukai et al., 2021) 0.14 0.07 9 055 0.33 27
Total (95% Cl) 36
Heterogeneity: Chi? = 9.73, df = 2 (P = 0.08); I = 9%
Test for overall effect: Z = 1.35 (P = 0.18)

Vitrectomy IVA
Study or Subgroup Mean SD Total Mean SD Total

Vitrectomy IVA Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
(Dehghan et al., 2010) 0.8 0.19 12 0.82 0.18 12 31.1% -0.10 [-0.91, 0.70] =

U P —

39.6% 0.32 [-0.39, 1.03]
292%  -1.38[-2.21,-085] *
100.00% -0.31 [-0.76, 0.14] ~aEy

-1 -05 0 05 1
Favors vitrectomy  Favours IVA

Std. Mean Difference Std. Mean Difference
Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

(Dehghan et al., 2010) 468 107 12 467 107 12
(Shirakata et al., 2016) 566 193 15 566 193 16
(Mukai et al., 2021) 485 35 9 550 24 27
Total (95% Cl) 36
Heterogeneity: Chi? = 2.83, df = 2 (P = 0.24); I2 = 9%
Test for overall effect: Z = 4.90 (P < 0.00001)
C

7.4% 1.00 [-84.62, 86.62]

2.9% 0.00 [-135.95, 135.95] =
89.7% -65.00 [-89.59, -40.41]

100.00% -58.21 [-81.50, -34.92] -

100 50 0 50 100

(Shirakata et al., 2016) 374 143 15 396 159 16
(Mukai et al., 2021) 331 55 9 415 50 27
Total (95% Cl)
Heterogeneity: Chi? = 3.573, df = 2 (P=0.17); I?= 44%
Test for overall effect: Z = 3.62 (P = 0.0003)

Favors vitrectomy Favours IVA
Vitrectomy IVA Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
(Dehghanetal., 2010) 307 97 12 315 95 12 19.6% -8.00 [-84.62, 68.82] e

10.2% -22.00 [-128.33, 84.33]
80.2% -84.00 [-124.58, -43.42] g
100.00% -62.77 [-96.77, -28.78] -

-200 -100 0 100 200
Favors vitrectomy Favours IVA

Test for overall effect: Z = 1.82 (P = 0.07)
0- SE (MD)

201

40- Ao

60-

80. :

100

Vitrectomy IVA $Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Random, 95% CI
(Dehghan et al., 2010) 307 97 12 315 95 12 29.4% -8.00 [-84.62, 68.82] =
(Shirakata et al., 2016) 374 143 15 396 159 16 19.0% -22.00 [-128.33, 84.33] -
(Mukai et al., 2021) 331 =55 9 415 50 27 51.7% -84.00 [-124.58, -43.42]
Total (95% Cl) 36 55 100.00% -49.92[-103.72, 3.88] ->

Heterogeneity: Tau? = 1029.51, Chi? = 3.57 df = 2 (P = 0.17); 12 = 44%

-200 -100 O 100 200
Favors vitrectomy Favours IVA

MD

0 -200 -100 0 100 200

Figure 2: Analysis of the improvement of best-

corrected visual acuity (BCVA) and comparison of

pre-operative/post-operative central macular thickness (CMT). (a) Comparison of pre-operative
BCVA between the two groups. (b) Comparison of post-operative BCVA between the two
groups. (c) Comparison of pre-operative CMT between the two groups through a fixed-effects
model. (d) Comparison of post-operative CMT between the two groups using a fixed-effects
model. (e) Comparison of pre-operative CMT between the two groups using a random effects model.
(f) The funnel plot shows that all the studies resided inside the funnel.

a direct analysis. We found that the incidence of complications
was higher in the control group than in the vitrectomy group
and that the types of complications differed between the two
groups. The most common complications in the vitrectomy

group were neovascular glaucoma formation and intraocular
pressure elevation, which is consistent with previous reports
in the literature.™! In the IVA and IVC groups, multiple
complications were reported in the included studies; however,

Latin American Journal of Ophthalmology « 2023+ 6(12) | 9
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the major complications were serious retinal detachment
under the fovea, foveal cystoid spaces, and subretinal
hemorrhage, consistent with previous studies.**! These
findings suggest that vitrectomy may be a viable treatment
option for refractory DME in cases where other treatments
have failed to adequately reduce CMT. The reduction in CMT
observed in this meta-analysis may have had a positive impact
on long-term visual outcomes because chronic refractory
macular edema is a major contributor to vision loss in DME.

Our study has several limitations that need to be considered.
First, most of the included studies were non-randomized and
had small sample sizes, which limited the strength of our
conclusions. Second, it is important to note that the studies
included in this meta-analysis had a relatively short follow-
up period, ranging from 6 months to 2 years. Therefore,
the long-term effects of vitrectomy on visual outcomes
and the need for additional treatments require further
investigation. Third, the included studies used different
vitrectomy techniques, which may have influenced their
outcomes. Fourth, the analysis of the complications was
more an estimate rather than a direct statistical analysis of
the complications as a variable.

CONCLUSION

Vitrectomy appears to be a promising treatment option for
refractory DME and significantly reduces the incidence of
CMT. However, its role in the improvement of VA remains
unclear. Future studies with longer follow-up periods are
needed to determine the optimal timing, patient selection
criteria, and long-term outcomes of vitrectomy in patients
with chronic refractory DME.
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Search strategy

Medline

SUPPLEMENTARY FILES

G W N

~N

10
11
12

13

14
15
16

Searches

Macular edema OR macular edema OR DMO OR
diabetic macular edema

Diabetic retinopathy OR diabetic maculopathy
10R2

Intravitreal angiogenic OR anti-VEGF*
Ranibizumab OR lucentis OR bevacizumab OR
avastin or pegaptanib OR macugen or aflibercept
OR vegf trap-eye OR antivascular endothelial
growth factor*

40R5

3AND 6

Steroid* OR corticosteroid* OR intravitreal
corticosteroid

(Dexamethasone or fluocinolone or triamcinolone
or corticosteroid intravitreal implants or
intravitreal dexamethasone drug delivery system
or steroid implants or dexamethasone insert

or Ozurdex or fluocinolone acetonide insert or
Retisert or intravitreal triamcinolone acetonide or
Iluvien).mp. [mp=title, book title, abstract, original
title, name of substance word, subject heading
word, floating sub-heading word, keyword heading
word, organism supplementary concept word,
protocol supplementary concept word, rare disease
supplementary concept word, unique identifier,
synonyms, population supplementary concept
word, anatomy supplementary concept word]
8OR9

3 AND 10

Vitrectomy OR Vitreoretinal Surgery OR pars
plana vitrectomy

(Vitrectomy or Vitreoretinal Surgery or pars plana
vitrectomy or Vitrectom* or vitreoretinal surger*).
mp. [mp=title, book title, abstract, original title,
name of substance word, subject heading word,
floating sub-heading word, keyword heading
word, organism supplementary concept word,
protocol supplementary concept word, rare disease
supplementary concept word, unique identifier,
synonyms, population supplementary concept
word, anatomy supplementary concept word]
120R 13

3 AND 14

7 AND 11 AND 15

Results
16460

39530
49636
9224
28274

32878
5177
464463

92651

534025
4429
23878

24087

24087
4230
158
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Embase

#  Searches Results

1  Macular edema OR macular edema OR DMO 25329
OR diabetic macular edema

2 Diabetic retinopathy OR diabetic maculopathy 63716
3 10R2 80675
4 Intravitreal angiogenic OR anti-VEGF* 15929
5  Ranibizumab OR lucentis OR bevacizumab OR 84609
avastin or pegaptanib OR macugen or aflibercept
OR vegf trap-eye OR antivascular endothelial
growth factor*
6 40R5 91737
7 3ANDG 9780
8  Steroid* OR corticosteroid* OR intravitreal 875643
corticosteroid

9  (Dexamethasone or fluocinolone or triamcinolone 237211
or corticosteroid intravitreal implants or
intravitreal dexamethasone drug delivery system
or steroid implants or dexamethasone insert
or Ozurdex or fluocinolone acetonide insert or
Retisert or intravitreal triamcinolone acetonide or
Iluvien).mp. [mp=title, book title, abstract, original
title, name of substance word, subject heading
word, floating sub-heading word, keyword heading
word, organism supplementary concept word,
protocol supplementary concept word, rare disease
supplementary concept word, unique identifier,
synonyms, population supplementary concept
word, anatomy supplementary concept word]

10 8OR9 1047616
11 3AND 10 8486
12 Vitrectomy OR vitreoretinal surgery OR pars 34884

plana vitrectomy

13 (Vitrectomy or Vitreoretinal Surgery or pars plana 35064
vitrectomy or Vitrectom* or vitreoretinal surger*).
mp. [mp=title, book title, abstract, original title,
name of substance word, subject heading word,
floating sub-heading word, keyword heading
word, organism supplementary concept word,
protocol supplementary concept word, rare disease
supplementary concept word, unique identifier,
synonyms, population supplementary concept
word, anatomy supplementary concept word]

14 120R13 35064
16 3 AND 14 6987
17 7 AND 11 AND 15 651
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CINAHL
Search Searches Results
ID#
S1 Macular edema OR macular edema OR 3168
DMO OR diabetic macular edema
S2 Diabetic retinopathy OR diabetic 3168
maculopathy
S3 10R2 3168
S4 Intravitreal angiogenic OR anti-VEGF* 2029
S5 Ranibizumab OR lucentis OR bevacizumab 7,943
OR avastin or pegaptanib OR macugen or
aflibercept OR vegf trap-eye OR antivascular
endothelial growth factor*
S6 40R5 9,142
S7 3AND6 963
S8 Steroid* OR corticosteroid* OR intravitreal 73,566
corticosteroid
S9 Dexamethasone or fluocinolone or 12,819
triamcinolone or corticosteroid intravitreal
implants or intravitreal dexamethasone
drug delivery system or steroid implants
or dexamethasone insert or Ozurdex or
fluocinolone acetonide insert or Retisert or
intravitreal triamcinolone acetonide or Iluvien
S10 8OR9 82,803
S11 3 AND 10 869
S12 Vitrectomy OR vitreoretinal surgery OR pars 2,791
plana vitrectomy
S13 Vitrectomy or vitreoretinal surgery or 2,849
pars plana vitrectomy or vitrectom* or
vitreoretinal surger*
S14 120R 13 2,849
S15 3 AND 14 231
S16 7 AND 11 AND 15 30
Gray Literature

Clinical Trials — https://clinicaltrials.gov/(Searched March 18, 2023)

1. (Diabetic macular edema) AND (Vitrectomy) AND (Corticosteroid)
10 results

2. (Diabetic macular edema) AND (Vitrectomy) AND (Intravitreal angiogenic OR anti-VEGF)
30 results

1. Conference Proceeding Searches

Conference Link Years searched  Search terms
ARVO https://arv ojournals. 01/01/2015to  Meeting abstract AND (Diabetic macular edema)
org/index. aspx 03/01/2023 AND (Vitrectomy) AND (Intravitreal corticosteroid)

AND (Intravitreal angiogenic OR anti-VEGF)

AAO All https://secure.aao.org/  “All years Topic: Retina, Vitreous Keywords:

Meetings aao/mee tingarchive available” “Diabetic macular edema*,” “Intravitreal
corticosteroid,” “Intravitreal angiogenic*,”
“Vitrectom*”

Results/Comments
4

No relevant
abstracts/
presentations found
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