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Background: Cystoid macular edema (CME) due to Irvine–Gass syndrome (IGS) is one of 
the common causes of painless visual impairment post-cataract extraction. The treatment of 
recurrent cases remains unstandardized.
Objective: To evaluate the effectiveness and safety of fluocinolone acetonide intravitreal 
implant (0.2 µg/day; ILUVIEN®) in the off-label treatment of recurrent CME due to IGS.
Methods: Retrospective 36-month case series in the Ophthalmology Department of Centro 
Hospitalar Universitário do Porto, Portugal. Consecutive eyes of patients with recurrent cystoid 
macular edema due to Irvine–Gass syndrome who underwent a single intravitreal injection of 
fluocinolone acetonide intravitreal implant were included. Best-corrected visual acuity (logMAR), 
central macular thickness (µm) and safety (intraocular pressure, mmHg) at baseline and at 6, 12, 24 
and 36 months post-administration of the fluocinolone acetonide intravitreal implant were recorded.
Results: Five eyes from three patients were included. The duration of cystoid macular edema 
was 67.8±25.9 months and all five eyes received more than 2 intravitreal injections of 
a corticosteroid (triamcinolone and/or dexamethasone implant) prior to fluocinolone acetonide 
intravitreal implantation. At baseline (median – interquartile range), best-corrected visual acuity 
was 0.3–0.3; central macular thickness was 492.0–38.0; and intraocular pressure was 16.0–0. By 
Month 36, best-corrected visual acuity was 0.4 −0.3; central macular thickness was reduced to 
369.0–324.0 and intraocular pressure was 17.0–3.0. Four of five eyes had increased intraocular 
pressure and were managed with intraocular pressure-lowering eye drops.
Conclusion: We report improved functional and anatomical outcomes after treatment with 
fluocinolone acetonide intravitreal implant, indicating its use as a therapeutic alternative in 
recurrent cases of cystoid macular edema due to Irvine–Gass syndrome. Additionally, in eyes 
with suboptimal response to intravitreal therapies, fluocinolone acetonide intravitreal implant 
may provide longer recurrence-free periods with reduced treatment burden.
Keywords: cataract surgery, Irvine–Gass syndrome, cystoid macular edema, pseudophakic 
cystoid macular edema, fluocinolone acetonide

Introduction
Cataract surgery is known to be the most frequent surgical procedure performed 
worldwide. Irvine–Gass syndrome (IGS), also known as pseudophakic cystoid 
macular edema (CME), is one of the common causes of painless visual impairment 
post-cataract extraction, occurring even after uneventful surgeries.1

Despite recent surgical improvements, occurrence of CME is reported to be 
between 1% and 30% with different cataract extraction techniques, of which 
1–2% appear clinically significant.2,3 Its pathophysiology remains unclear but 
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various inflammatory factors have been involved, such as 
vascular instability, vitreomacular tractions, and light 
toxicity.4 Therefore, most treatment options employed 
target inflammatory pathways. Currently, there are no 
guidelines or accepted consensus on the use of 
different treatment drugs, which include nonsteroidal 
inflammatory drugs (NSAIDs), topical and intravitreal 
corticosteroids, systemic acetazolamide and intravitreal 
anti-vascular endothelial growth factors (anti-VEGF). 
Regardless of the treatment options preferred in clinical 
practice, cases of recurrent macular edema still persist.5 

New drug delivery systems to the posterior segment of 
the eye offer a new option for the treatment of CME.6 

Sustained-release intravitreal implants of dexamethasone 
(Ozurdex®) or fluocinolone acetonide (Iluvien®) offer 
a potentially more predictable and longer drug-release 
profile in comparison with conventional intravitreal 
therapies, as well as reducing treatment frequency. 
Iluvien® use has been reported in both diabetic7 and non- 
diabetic8 macular edema.

Here, for the first time, we report a case series from 
three patients (five eyes) with recurrent CME and the 
outcomes achieved when treated off-label with a single 
FAc implant, following the lack of stability and effective-
ness with prior therapies (ie short-acting intravitreal 
corticosteroids).

The primary objective of this study was to evaluate the 
effectiveness and safety of an intravitreal FAc implant 
over 36 months in patients with recurrent CME due 
to IGS.

Methods
Patient Examination, Diagnosis and 
Treatment History
This was a retrospective clinical data review of eyes with 
refractory CME due to IGS treated with a single intravi-
treal injection of FAc implant, between February 2016 and 
February 2019, at the ophthalmology department of Centro 
Hospitalar Universitário do Porto, Hospital de Santo 
António, Portugal.

Patients with diabetic retinopathy, retinal vein occlu-
sion, exudative age-related macular degeneration and clin-
ical uveitis (secondary causes of CME) were excluded.

All patients underwent a complete ophthalmic evalua-
tion and a spectral-domain optical coherence tomography 
(SD-OCT) scan with Heidelberg Spectralis®, both at base-
line and during the follow-up period (Months 6, 12, 24, 

and 36). Patient demographic data and history of previous 
treatments and recurrences of CME were recorded. The 
variables measured included best-corrected visual acuity 
(BCVA), using standardized Snellen charts and converted 
to logMAR, and central macular thickness (CMT) in the 
1 mm circle centered in the fovea, accessed with an SD- 
OCT scan, safety (intraocular pressure [IOP], mmHg), 
measured with Goldmann applanation tonometer, and the 
presence of CME at baseline and at 6-, 12-, 24-, and 36- 
month post-administration of the FAc implant.

Statistical Analysis
Descriptive analysis was performed using the SPSS soft-
ware (version 24, SPSS, Inc.). Numeric values are reported 
as median with 25% and 75% quartile values shown in 
parenthesis, unless otherwise stated.

Ethics Statement
This work was approved by our department (Serviço de 
Oftalmologia, Centro Hospitalar Universitário do Porto), it 
complies with the guidelines for human studies and was 
conducted ethically in accordance with the World Medical 
Association Declaration of Helsinki. All included patients 
were informed about the risks and benefits of this off-label 
treatment and all patients were incorporated in the decision 
to treat. All patients signed a written informed consent 
form for the treatment and also for the publication of the 
clinical data used for this work. All cases are presented 
anonymously in this manuscript. Due to its retrospective 
observational design and to the small number of patients 
included (3), formal ethics committee approval was not 
required.

Results
Five eyes from three patients with IGS were reviewed. Of 
the three patients, two were male and the age ranged 
between 64 and 76 years. All five eyes had performed an 
uneventful age-related cataract surgery and were routinely 
medicated post-operatively with topical NSAID (for 4 
weeks), corticosteroid (for 4 weeks) and antibiotic (for 2 
weeks). The mean time between surgery and detection of 
CME was 71.6±30.8 days (range, 18–92 days). Secondary 
causes of macular edema such as uveitis or retained lens 
material were excluded by the ophthalmologic examination. 
All eyes then received intravitreal injections of shorter- 
acting corticosteroids (triamcinolone [n=2/5] and/or dexa-
methasone implants [n=4/5]). The mean number of intravi-
treal corticosteroids received was 3.2 (range: 2–4) and all 
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patients showed recurrent CME. The mean duration of CME 
was 67.8±25.9 months (range, 26.3 to 88.7 months) before 
treatment with the FAc implant. At baseline (considered as 
the last visit before FAc implant), median BCVA was 0.3 
logMAR (25% and 75% quartile values: 0.3 and 0.6 
logMAR, respectively), CMT was 492 µm (467, 505 µm) 
and IOP was 16 mmHg (16, 16 mmHg).

Effectiveness Outcomes
Post-FAc implantation, an improved/maintenance of BCVA 
was observed in all eyes (n=5/5) from baseline (0.3 
logMAR; 0.3, 0.6 logMAR (25%, 75% quartile values) to 
Month 1 (0.3 logMAR; 0.2, 0.3 logMAR) and sustained at 
24 months (0.2 logMAR; 0.2, 0.3 logMAR) (Figure 1). By 
Month 36, BCVA was still improved (0.4 logMAR; 0.2, 0.5 
logMAR) versus baseline but was slightly lower than Month 
1 values presumably due to the fact that effects in three eyes 
had started to decline by Month 36.

Anatomical Outcomes
After initiation of therapy with the FAc implant, the SD- 
OCT images showed considerable reduction in CMT in all 
eyes at Month 1 (−198 μm; −188, −237 μm), which was 
also sustained to Month 24 (−187 μm; −157, −202 μm) 
(Figure 2). At Month 36, mean CMT was still below 
baseline (−179 μm; −200, 112 μm) with three of the five 
eyes still maintaining an improvement versus baseline and 
two eyes experiencing an increase (+112, +175 μm from 
baseline levels, respectively). Interestingly, one of the eyes 
presented with an incomplete response to the FAc implant, 

which was observed at Month 12 (changes in CMT of −43 
μm and BCVA increasing from 0.3 at baseline to 0.7 
logMAR at Month 12). This patient was submitted for 
vitrectomy with internal limiting membrane peeling and 
an improvement in CMT (−157 μm from baseline) was 
observed at Month 24 and BCVA stabilized (0.3 logMAR).

Safety Outcomes
Post-FAc implantation, there was a slight increase in the 
IOP in two eyes by Month 12 (Figure 3). Four eyes 
(80%) required treatment with IOP-lowering eye drops; 
two of these eyes (40%) had a history of ocular hyperten-
sion pre-administration of the FAc implant. All cases 

Figure 1 BCVA values from baseline to Month 36. 
Notes: The cross denotes the median value (50th percentile), while the box 
contains the 25th to 75th percentiles for the group datasets. The error bars 
mark the minimum and maximum values. 
Abbreviations: BCVA, best-corrected visual acuity; LogMAR, logarithmic mini-
mum angle of resolution.

Figure 2 CMT values from baseline to Month 36. 
Notes: The cross denotes the median value (50th percentile), while the box 
contains the 25th to 75th percentiles for the group datasets. The error bars 
mark the minimum and maximum values. 
Abbreviation: CMT, central macular thickness.

Figure 3 IOP values from baseline to Month 36. 
Notes: The cross denotes the median value (50th percentile), while the box 
contains the 25th to 75th percentiles for the group datasets. The error bars 
mark the minimum and maximum values. 
Abbreviation: IOP, intraocular pressure.
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were successfully managed with IOP-lowering eye drops, 
and no surgeries were required within 36 months follow-
ing therapy. Indeed, through to Month 36, only one eye 
had an IOP ≥21 mmHg with IOP lowering eyedrops, 
which was observed in the same eye at both baseline 
and Month 1, but at all other time points, IOP remained 
below 21 mmHg. Table 1 shows demographic informa-
tions, IOP and number of IOP-lowering eye drugs used, 
from baseline to Month 36, by case.

Case Study
A 69-year-old male patient where the right eye underwent 
cataract extraction in March 2013 and 3 months later 
developed CME. The patient received four dexamethasone 
implants and showed good but unstable anatomical 
response, leading to recurrent CME with time. In 
February 2016 he received an FAc implant. At baseline 
CMT was 467 µm, visual acuity was 55 ETDRS letters 
and IOP was 16 mmHg.

One month after intravitreal injection of the FAc 
implant, CMT decreased to 279 µm (Figure 4, baseline) 
VA improved to 70 ETDRS letters and IOP was 14 mmHg.

During the remaining treatment period, CMT remained 
below 300 µm (Figure 4, month 12 and 24) and by year 3 
was 267 µm (Figure 4, month 36). Both VA (75 ETDRS 
letters) and IOP (20 mmHg) remained stable throughout 
the period of therapy.

Discussion
The FAc implant is designed to elute FAc for up to 3 years 
and is likely to control edema following cataract surgery, as 
well as provide recurrence-free periods with the potential to 
decrease the need for frequent corticosteroid injections 
(triamcinolone and dexamethasone implant) in patients 

with CME. A previous case report has shown the long- 
acting intravitreal FAc implant to be an effective and poten-
tially safe treatment for non-diabetic patients with persistent 
CME after undergoing vitreoretinal surgery.8 This case series 
further demonstrates the beneficial effect of a single injection 
of an FAc implant in patients with recurrent CME due to IGS 
that lasts for up to 36 months post-cataract surgery.

To the authors’ knowledge, this is the first case series 
of patients with CME due to IGS that were treated with 
FAc implant in a routine clinical setting, after suboptimal 
response and stability to prior treatment with short-acting 
corticosteroids. Treatment with FAc implant led to the 
stabilization of VA and a considerable reduction in CMT 
in three of five eyes. This was accompanied by a slight 
increase in IOP, which remained below 21 mmHg with 
IOP lowering eyedrops for the majority of the follow-up 
period (ie from Month 1 to Month 36). Given this, the 
patient profile must also be contemplated, balancing the 
benefit of less intravitreal injections and the burden of 
extra medical appointments to manage the IOP.

The exact pathogenesis for CME due to IGS is not fully 
understood and it is not surprising there are a limited num-
ber of therapies licensed for patients with this condition. 
Most commonly, topical/periocular corticosteroids and 
NSAIDs are used as the first-line treatment, either in com-
bination or as a monotherapy, to reduce the CME and bring 
about normalization of the foveal thickness. The use of 
intravitreal corticosteroids (including dexamethasone and 
triamcinolone) have been shown to be effective in treatment 
of CME due to IGS as a first-line therapy or in persistent or 
recurrent cases. The effectiveness of dexamethasone 
implants has been noted in the EPISODIC studies9,10 and 
yet recurrence of macular edema has been reported in these 
patients (within the duration of 24 weeks).11

Table 1 Demographic Information, Intraocular Pressure (IOP, mmHg) and Number of IOP-Lowering Eye Drugs Used (ND), from 
Baseline to Month 36, by Case

Patient Gender Age, years Eye Before Month 6 Month 12 Month 24 Month 36

IOP ND IOP ND IOP ND IOP ND IOP ND

1 Male 64 L 16 0 20 1 16 1 17 2 17 2

2 Female 76 R 16 0 12 0 18 0 20 0 14 0

2 L 21 0 18 1 18 2 16 3 12 2

3 Male 69 R 16 1 12 0 20 0 17 0 20 0

3 L 16 1 16 0 18 0 17 0 17 0

Abbreviations: IOP, intraocular pressure; ND, number of IOP-lowering eye drugs used.
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Results from the present study support the effectiveness 
of intravitreal corticosteroids per se. Furthermore, this is the 
first case series to report the effectiveness and safety of the 
FAc implant in controlling the recurrence of cystoid edema, 
for up to 3 years, in patients with IGS treated in a real-life 
clinical setting. The case also highlights treatment outcomes 
where there is currently an unmet patient need due to a lack 
of therapies providing sustained control of edema.

Limitations include the retrospective nature of the 
study, and small patient number. Larger and prospective) 
studies with more patients and longer follow-up are still 
required to substantiate the current findings and to assess 
the reproducibility of the current results.

Conclusions
Following therapy with a short-acting corticosteroid, an 
FAc implant was administered and led to overall improve-
ments in visual acuity and central retinal thickness. The 
current cases highlight the potential of FAc to provide 
recurrence-free periods and a reduced need for intravitreal 

therapies for up to 3 years. Larger studies are now required 
to evaluate the effectiveness of FAc implant in this dis-
ease, the responses following earlier therapy in IGS and 
the long-term benefit of reducing the number of recur-
rences of cystoid edema in IGS.
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