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ABSTRACT

Introduction: Postoperative cystoid macular
edema (PCME) is a complication of several
ocular procedures, including pars plana vitrec-
tomy (PPV), due to the activation of the
inflammatory cascade. The purpose of this case
series is to evaluate the effectiveness and safety
of fluocinolone acetonide intravitreal implant
(FAc, 0.2 lg/day; ILUVIEN�) in the treatment of
refractory PCME after successful PPV.
Methods: This retrospective observational case
series includes consecutive eyes of patients with
recurrent PCME after PPV and treated with a
single FAc implant at Centro Hospitalar
Universitário de São João, Porto, Portugal. Pre-
vious treatments, best-corrected visual acuity
(BCVA, ETDRS letters), central macular thick-
ness (CMT, lm), intraocular pressure (IOP,

mmHg), and IOP-lowering medication needed
were recorded at baseline and during follow-up.
Total macular edema resolution was defined as
CMT less than 300 lm or a reduction of greater
than 20%, and partial macular edema resolu-
tion was defined as a reduction of greater than
10%.
Results: Nine eyes from nine patients were
included. Before FAc implant, all eyes received
intravitreal short-action corticosteroids (triam-
cinolone and dexamethasone implant), with a
good response but relapse 1–5 months later. At
baseline, BCVA was 55.0 ± 10.6 letters, CMT
was 514.9 ± 165.6 lm, and IOP was
15.4 ± 2.4 mmHg with four eyes under IOP-
lowering medication. After FAc implant, all eyes
achieved edema resolution (eight total and one
partial) with a peak gain of 17.2 letters and a
maximum decrease of 208.2 lm in CMT. During
follow-up (44.0 ± 14.8 months), 66.7% of the
eyes kept their macula dry and three showed
recurrence after 11, 14, and 28 months, respec-
tively. The maximum IOP registered was
17.0 ± 6.0 mmHg. IOP-lowering regimen was
increased in one eye and two additional eyes
started hypotensive drops.
Conclusion: FAc implant can be considered a
therapeutic alternative in PCME refractory to
other therapies in vitrectomized eyes, reducing
the need for repeated treatments.
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Key Summary Points

PCME is a well-known macular
complication and a primary cause of
reduced vision after several ocular
procedures, including PPV.

Persisting cases of PCME present a
therapeutic challenge and increase the
burden on healthcare systems.

PCME usually responds well to short-
acting steroids. However, some eyes show
frequent recurrence after treatment.

FAc implant is an effective strategy in
refractory PCME, with longer recurrence-
free periods after a single injection.

INTRODUCTION

Cystoid macular edema (CME) is a well-known
postoperative macular complication and a pri-
mary cause of reduced vision after several ocular
procedures, including successful cataract and
vitreoretinal surgeries [1–3]. Although mostly
self-limited, persisting cases present a thera-
peutic challenge to ophthalmologists and are
associated with substantial costs for the
healthcare system [4].

The incidence of postoperative CME (PCME)
after pars plana vitrectomy (PPV) is not well
established and its pathogenesis also remains
unclear [5]. It is thought to result from multi-
factorial changes in the retinal microenviron-
ment, secondary to inflammation, vitreous
traction, and light damage [6]. Inflammation
plays a key role in the development of PCME,
conveyed by increased levels of intraocular
prostaglandins, cytokines, and other vasoper-
meability factors released during surgical
trauma. These mediators disrupt the blood-
retinal barrier, increasing permeability of the

capillaries, and ultimately resulting in peri-
foveal intraretinal and/or subfoveal fluid accu-
mulation [7–9].

Several risk factors influence the develop-
ment of PCME. Regarding systemic conditions,
diabetes mellitus (DM) and systemic hyperten-
sion (HTN) promote the development of PCME
even in the absence of previous retinopathy
[10, 11].

Preexisting ocular conditions also compro-
mise the integrity of the blood-retinal barrier
and boost inflammatory activity, increasing the
risk of PCME, such as in patients with a history
of uveitis, diabetic retinopathy, retinal vein
occlusion, epiretinal membrane (ERM), previ-
ous retinal detachment (RD) repair, and topical
use of prostaglandin analogues [6]. Vitreomac-
ular traction syndrome (VMT) and ERM can
independently contribute to CME formation
because of the anteroposterior and tangential
tractions on the fovea. Even after surgery to
relieve these tractions, CME can persist [12, 13].
Risk factors associated with persistent CME after
vitrectomy include the presence of preoperative
CME and concurrent or subsequent cataract
surgery [13–15].

The introduction of phacoemulsification has
led to a significant decrease in pseudophakic
CME. Still, surgical complications raise the risk
for CME, including posterior capsule rupture,
secondary capsulotomy, vitreous loss, vitreous
prolapse to the wound, iris incarceration,
aphakia, and implantation of an anterior
chamber intraocular lens (IOL) [6, 16].

Recurrent PCME is difficult to treat, and
several strategies have been employed with
varying degrees of success [17]. First-line ther-
apy for PCME typically consists of topical cor-
ticosteroids and nonsteroidal anti-
inflammatory drugs (NSAIDs). Second-line
therapies typically include intravitreal (IV) anti-
vascular endothelial growth factor (VEGF)
injections and IV or periocular corticosteroid
injections [18]. Intravitreal triamcinolone ace-
tonide (IVTA) and dexamethasone (DEX)
implants (Ozurdex, Allergan Inc, Irvine, CA)
typically exhibit a 3- to 6-month duration of
action [6, 19]. The 0.19-mg fluocinolone ace-
tonide (FAc) IV implant (ILUVIEN; Alimera
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Science, Alpharetta, GA) can last up to 3 years
[18, 20].

Scarce reports with samples of 1–4 patients
described the use of FAc implant in the treat-
ment of PCME in vitrectomized eyes
[5, 18, 21, 22].

The purpose of this case series is to evaluate
the effectiveness and safety of FAc IV implant in
the treatment of refractory CME after successful
PPV in our center.

METHODS

This retrospective observational case series
evaluates the effectiveness and safety of FAc
implant in patients with recurrent PCME after
isolated PPV or PPV combined with pha-
coemulsification, at Centro Hospitalar Univer-
sitário São João, Porto, Portugal.

Consecutive eyes of patients with recurrent
CME after PPV and treated with an implant of
FAc were included.

Demographics, laterality (right eye—OD; left
eye—OS), systemic and ocular (pseudoexfola-
tion—PEX; proliferative diabetic retinopathy—
PDR; vitreous hemorrhage—VH) comorbidities,
surgery characteristics (inner limiting mem-
brane—ILM; C3F8—perfluoropropane; SF6—sul-
fur hexafluoride), previous treatments, best-
corrected visual acuity (BCVA, ETDRS letters),
central macular thickness (CMT, lm), intraoc-
ular pressure (IOP, mmHg), and IOP-lowering
medication needed before FAc implant were
recorded at baseline.

The highest BCVA and IOP values and the
lowest CMT values registered throughout the
study were recorded as well as time to edema
recurrence and the need for hypotensive drops.

Baseline and post-FAc implant BCVA, CMT,
and IOP were compared.

Total macular edema resolution was defined
as CMT less than 300 lm or a reduction of
greater than 20%, and partial macular edema
resolution was defined as a reduction of greater
than 10%.

Statistical analysis was performed using the
IBM� SPSS� Statistics software (version 27.0 for
Windows; SPSS Inc., Chicago, IL, USA). Vari-
ables’ normal distribution was verified by

skewness, kurtosis, and Kolmogorov–Smirnov
test. Parametric or non-parametric tests were
used for comparison of variables, according to
the data distribution. The level of significance
was established at a P value of less than 0.05.

This case series complies with the guidelines
for human studies and was conducted ethically
in accordance with the tenets of the Declaration
of Helsinki. Moreover, it was approved by the
local Ethics Committee (project no. 225-22,
CHSJ/FMUP). Informed consent was waived
because of the retrospective nature of the study
and the absence of reported data that can
identify individual patients.

RESULTS

Nine eyes from nine patients were included.
The mean age was 68.7 ± 10.8 years, and eight
patients (88.89%) were female.

The most frequent systemic comorbidities
were dyslipidemia (77.89%, n = 7) and diabetes
and hypertension (55.56%, n = 5 each). Other
systemic conditions are listed in Table 1.

Five eyes (55.56%) had previous pha-
coemulsification and IOL implantation. There
was also history of proliferative diabetic
retinopathy treated with laser, retinal detach-
ment submitted to PPV, pseudoexfoliative
glaucoma, and iridotomy due to acute angle-
closure glaucoma in one eye each.

The causes for PPV in this sample were ERM
in six eyes (66.67%), retinal detachment, vitre-
ous hemorrhage with a retinal tear, and dislo-
cated intraocular lens in one eye in the
remaining three eyes, respectively (11.11%
each).

Four eyes underwent phacoemulsification
simultaneously with PPV, while the remaining
were already pseudophakic. Table 1 includes a
succinct description of each surgery. No intra-
or postoperative complications were identified,
except for PCME.

Previously to FAc implant, all eyes received
IV short-action corticosteroids (IVTA and DEX
implant) with CME resolution but with relapse
1–5 months later. Mean IVTA and DEX
implants were 1.11 ± 0.60 and 3.11 ± 2.76,
respectively.
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At baseline, BCVA was 55.0 ± 10.6 letters
and CMT was 514.9 ± 165.6 lm. Table 2
describes individual patient data.

Mean IOP was 15.4 ± 2.4 mmHg with four
eyes under IOP-lowering medication (Table 3).

After FAc implant, all eyes achieved edema
resolution (eight total and one partial resolu-
tion) with a peak gain of 17.2 ± 10.0 letters
(p = 0.001) and a maximum decrease of
208.2 ± 180.4 lm (p = 0.009) in CMT. Figures 1
and 2 illustrate the variation in BCVA and CMT.
Detailed data for each patient is represented in
Table 2.

During follow-up (44.0 ± 14.8 months),
66.7% of the eyes kept their macula dry and
three showed CME recurrence after 11, 14, and
28 months post-FAc implant (patients 9, 1, and
8, respectively).

Maximum IOP registered was
17.0 ± 6.0 mmHg at 9.0 ± 11.2 months after
FAc implant (p = 0.089, versus baseline). From
the four eyes under hypotensive drops at base-
line, the IOP-lowering strategy was increased in
one and maintained in the remaining during
follow-up. The other two eyes started IOP-low-
ering medication, and three remained without
the need for IOP-lowering drops. IOP variation
and associated medication can be found in
detail in Table 3.

Since all patients were pseudophakic prior to
FAc implant, the risk of cataract formation
could not be assessed.

Mean follow-up after FAc implant was
44.0 ± 14.8 months.

DISCUSSION

While most cases of PCME resolve sponta-
neously, an important portion can be difficult
to manage and significatively affect visual out-
comes of PPV and other ocular procedures. The
following sequential management strategy was
proposed [6]:

1. Topical NSAIDs 9 3–4/day ? topical
corticosteroids 9 4/day

2. Sub-Tenon triamcinolone
3. IV corticosteroids (possibly IV anti-VEGF

agents)
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4. Vitreous incarceration ? consider surgery
5. Persistent inflammatory reaction ? con-

sider IOL removal or vitrectomy

However, drug clearance of topical treatment
and IV anti-VEGF agents is faster in vitrec-
tomized eyes, resulting in lower concentrations
and limited efficacy [5, 23].

Since inflammation plays a key role in the
pathophysiology of PCME, steroids are an
important ally in its treatment.

IVTA has been used successfully to treat CME
secondary to other conditions, such as retinal
vein occlusion, uveitis, and diabetic maculopa-
thy [6]. Small case series have shown high effi-
cacy of IVTA for refractory PCME [24–27].

Dexamethasone is a more potent corticos-
teroid available as a biocompatible IV implant
(Ozurdex�), slowly releasing 0.7 mg over up to
6 months. Small case series and case reports
showed good efficacy in the treatment of PCME
[28–30].

The use of sustained-release IV implants
offers the advantage of a longer-term delivery of
the drug. When comparing both IVTA and DEX
implants in PCME, their efficacy in improving
visual acuity and reducing macular thickness
seems to be similar. However, 40% of the eyes
treated with IVTA usually need a repeated
injection within 6 months and there is usually a
more frequent, pronounced, and prolonged rise
in IOP after IVTA [31].

Even though DEX implant has a prolonged
duration of action when compared to IVTA,
63% of the patients require more than one
injection to treat PCME, as reported by the
EPISODIC-2 study [32]. In this sense, the FAc IV
implant may represent a reasonable option,
especially in recurrent CME after IVTA and DEX
implant, since its effect may last up to 3 years.
FAc implant is currently approved for the
treatment of diabetic macular edema and
recurrent non-infectious uveitis [20, 33]. The
vitreoretinal pharmacokinetic profiles of both
DEX and FAc implants do not show significant
differences between vitrectomized and non-vit-
rectomized eyes [34].

In this study, we report nine cases of PCME
after isolated PPV combined with phacoemul-
sification. In two-thirds of the sample, the
indication for surgery was the formation of an
ERM, which is a known risk factor for the
development of PCME [13].

All eyes had been previously treated with
IVTA and/or DEX implant with good anatomi-
cal responses but with CME relapse after 1–-
5 months. A single FAc implant achieved a
significant improvement in anatomical and
functional outcomes, with a mean maximum
decrease of 208 lm in CMT and a mean peak
gain of 17.2 letters in BCVA, respectively.

Fig. 1 Mean BCVA at baseline and after intravitreal
fluocinolone acetonide (FAc) implant

Fig. 2 Mean CMT at baseline and after intravitreal
fluocinolone acetonide (FAc) implant
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During the follow-up period
(44.0 ± 14.8 months), only three eyes showed
CME recurrence after 11, 14, and 28 months
post-FAc implant (patients 9, 1, and 8, respec-
tively). While these eyes did not reach the ideal
3-year period without CME recurrence, resolu-
tion was approximately three to nine times
longer than with previous DEX implant
(Table 1).

To our knowledge, eight cases of PCME in
vitrectomized eyes treated with FAc have been
published in the literature [5, 18, 21, 22].

Alfaqawi et al. and Ong et al. published sin-
gle case reports of patients who developed after
PPV to treat vitreomacular interface diseases
[18, 21]. CME recurred in both patients after
treatment with IVTA and/or DEX implant. FAc
implant controlled CME during 20 and
13 months of follow-up, respectively.

In a published case series of 37 patients with
postoperative CME following surgical removal
of ERM, two of these patients (three eyes)
received FAc after multiple DEX implantations.
An improvement in CRT and BCVA was
observed, with good tolerance and prolonged
efficacy over a follow-up period of more than 12
and 24 months, respectively [22].

Miguel-Escuder et al. reported four cases of
PCME treated with FAc implant. Only one
patient showed a suboptimal response to the
treatment [5]. However, this patient underwent
ERM peeling and intraocular lens fixation sur-
gery 1 month after FAc implantation, probably
causing an increase in inflammation. In this
case, CME was managed with additional treat-
ment with DEX implants.

When compared to these isolated case
reports, our case series demonstrates longer
periods of CME control with a single FAc
implant, with only two eyes showing recurrence
in the first 2 years.

The most common complications after
treatment with steroids are cataract formation
and IOP increase. In the FAME studies for the
treatment of diabetic macular edema, cataract
surgery was performed in 74.9% of patients who
were phakic at baseline and incisional glaucoma
surgery was performed in 3.7% of 375 patients
who received 0.19 mg FAc at 2 years [20]. As in
the previously reported cases of CME after PPV

[5, 18, 21, 22], all treated eyes in our series were
pseudophakic prior to FAc implant, so the risk
of cataract formation could not be assessed.
Regarding IOP, four eyes were under topical
treatment at baseline because of hypertensive
response to previous steroid treatment. After
the FAc implant, the IOP treatment strategy was
increased in one of these patients and two
additional patients started treatment with
hypotensive drops. IOP remained under control
with these regimens and no additional mea-
sures were necessary. Maximum IOP measured
after FAc implant did not significantly differ
from the baseline levels. In the four-case series
reported by Miguel-Escuder et al., two patients
showed an increase in IOP to 25–26 mmHg after
receiving FAc implant and required topical
treatment [5].

Our work does present some limitations,
namely its retrospective nature, which resulted
in varying degrees of patient follow-up and
possibly some loss of information. Second, this
is a single-center study, invariably limiting the
sample size. Third, we included both isolated
and combined PPV with phacoemulsification,
which may affect the results of the implant.
Fourth, IOP was not determined by a single
examiner, which can add some variability to the
measurement, and the decision to add
hypotensive drops was at the discretion of the
attending physician. Fifth, the addition of
visual fields and retinal fiber layer thickness
information would be interesting to understand
the effect of the implant and its induced
increase in IOP in the optic nerve.

CONCLUSIONS

IV corticosteroid injections are an effective
treatment option for recurrent CME after PPV.
This case series showed that a single FAc
implant not only maintained an anatomical dry
macula but also provided visual improvement
for longer periods than the previous steroid
treatments. These results demonstrate that the
FAc implant can be considered a therapeutic
alternative in cases of PCME refractory to other
therapies in vitrectomized eyes, reducing the
burden of repeated treatments with longer
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recurrence-free periods after a single injection.
Significant IOP increase was observed in one-
third of the patients, and it was effectively
managed with topical treatment.
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