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Purpose: To describe the efficacy and safety of a single intravitreal implant of dexamethasone 

in a patient affected by radiation maculopathy due to proton beam radiotherapy for choroidal 

melanoma.

Patient and methods: Retrospective data of a 46-year-old woman treated with a single intra-

vitreal injection of dexamethasone for radiation maculopathy due to proton beam radiotherapy 

were collected. The main outcome measures were best-corrected visual acuity and central retinal 

thickness. Intraocular pressure, anterior segment evaluation with slit lamp, macular changes 

depicted with spectral domain optical coherence tomography, retinal perfusion studied with 

fundus fluorescein angiography, and grade of macular edema using the Horgan classification 

were also evaluated during a 16-month follow-up.

Results: Macular edema occurred 25 months after radiation treatment in the left eye. The 

patient underwent a single intravitreal implant of dexamethasone. Preinjection visual acuity and 

central retinal thickness were 6/12 and 502 µm, respectively. After 8 months, visual acuity was 

6/6 and remained stable until 16 months. Central retinal thickness was 269 µm at 16 months.

Conclusion: A single intravitreal implant of dexamethasone could effectively and stably improve 

visual acuity and central retinal thickness in some patients with radiation macular edema for 

16 months after injection.

Keywords: retina, radiation maculopathy, macular edema, corticosteroid

Introduction
One of the most commonly used conservative treatments for choroidal melanoma is 

radiotherapy, having progressively replaced enucleation as the standard of care for the 

majority of tumors. The tumoricidal effect of radiation mainly results in damage to 

DNA, thereby reducing cell division.1

There are two main radiotherapeutic techniques for the treatment of uveal mela-

noma: brachytherapy suturing radioactive plaques to the sclera and external beam 

irradiation using charged particles, such as protons. The theoretical advantages of 

charged-particle irradiation are a high localized dose distribution and highly attrac-

tive depth-dose distribution patterns, but clinical experience has not completely 

substantiated these data.2
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A predictable complication of proton beam therapy is radia-

tion maculopathy (RM), which has been defined as a progres-

sive occlusive retinal microangiopathy due to the iatrogenic 

damage toward endothelial cells and photoreceptors.3 RM 

represents the main cause of vision loss after charged-particle 

irradiation therapy, and its incidence appears to be dependent 

on radiation dose, tumor size, and distance from the fovea.4

The earliest and the most frequent clinical sign of RM 

is radiation macular edema (RME).5 Other funduscopic 

and angiographic findings typically include capillary non-

perfusion, microaneurysms, telangiectasias, cotton-wool 

spots, hard exudates, perivascular sheathing, retinal and optic 

disc neovascularization.6

Fundus fluorescein angiography (FFA) is commonly used 

to evaluate macular perfusion in patients suffering from RM. 

It is also importantly used to distinguish focal from diffuse 

macular edema for prognostic and treatment purposes. Opti-

cal coherence tomography (OCT) is increasingly used to 

diagnose and monitor macular edema, allowing early detec-

tion of intraretinal cysts and photoreceptor loss.7

The treatment of RME is demanding. Laser photoco-

agulation,8,9 intravitreal injection of bevacizumab10,11 and 

ranibizumab,12 intravitreal injection of triamcinolone,13,14 and 

intravitreal dexamethasone implant have been described to 

treat RME.15 However, the best therapeutic approach is still 

uncertain.

The purpose of this article is to describe the anatomi-

cal changes in the macula with spectral domain (SD)-OCT 

and best-corrected visual acuity (BCVA) improvements in 

a patient affected by RME treated with a single intravitreal 

injection of 0.7 mg dexamethasone implant. Additionally, we 

aim to add further information in the current literature about 

RME and its effective treatments.

Materials and methods
The patient provided written informed consent to publish this 

case report. Retrospective data of a patient who underwent 

intravitreal injection of 0.7 mg dexamethasone “drug delivery 

system” (DDS; Ozurdex®; Allergan, Irvine, CA, USA) for 

RME due to proton beam therapy for choroidal melanoma in 

the left eye were collected, as well as tumor data and radia-

tion characteristics. The implant is made of biodegradable 

polymer (Novadur™; Allergan), which permits dual-phase 

pharmacokinetics, first delivering a burst of dexamethasone 

to rapidly reach therapeutic concentration, followed by a 

lower sustained release.16

The patient underwent a complete ocular examination 

before the injection, including BCVA, slit-lamp examination, 

funduscopy, and intraocular pressure (IOP) measurement 

with applanation tonometry. FFA, SD-OCT, and color fundus 

photography were performed with a Spectralis HRA+OCT 

(Heidelberg Engineering, Heidelberg, Germany) and 3D-OCT 

2000 SD-OCT (Topcon Corp, Tokyo, Japan). Retinal thick-

ness was automatically calculated using the Spectralis 

HRA+OCT mapping software.

The diagnosis of RME was made on the basis of anamnesis, 

funduscopy, FFA, OCT and classified using the Early Treat-

ment Diabetic Retinopathy Study (ETDRS) classification for 

diabetic macular edema. Therefore, the term “clinically sig-

nificant RME” indicated any of the following characteristics: 

thickening of the retina at or within 500 µm of the center of 

the macula; hard exudates at or within 500 µm of the center of 

the macula, if associated with thickening of the adjacent retina; 

a single or multiple zones of retina thickening 1 disk area or 

larger, within 1 disk diameter from the center of the macula.17

Retinal perfusion was evaluated with FFA, whereas OCT 

findings were assessed using the OCT-based grading system 

for RME, proposed by Horgan et al. This is a 5-point clas-

sification: grade 1, includes extrafoveal noncystoid macular 

edema; grade 2, extrafoveal cystoid edema; grade 3, foveolar 

noncystoid edema; grade 4, mild-to-moderate foveolar cys-

toid edema; and grade 5, severe cystoid foveolar edema.18

Before treatment administration, informed consent about 

the off-label nature of dexamethasone 0.7 mg implant in RME 

was obtained. The injection was performed in the vitreous 

cavity through pars plana at 5-mm inferonasally from limbus.

Scheduled visits occurred 15 days after the injection, at 

2 months, every 2 months until 8 months, and then every 

4 months until a total follow-up of 16 months. During each 

visit, BVCA, IOP measurement, slit-lamp examination, 

funduscopy, SD-OCT, and color fundus photography were 

performed.

Results
A 46-year-old woman with vision loss due to RME in conse-

quence to proton beam therapy for choroidal melanoma was 

treated with intravitreal dexamethasone 0.7 mg implant in 

the left eye at the University Eye Clinic, IRCCS Policlinico 

San Matteo, Pavia, Italy.

At the time of the proton beam treatment, the tumor 

width was 4.4 mm, the length was 6.9 mm, and the thick-

ness was 2.32 mm. It was located inferiorly to the macula 

and the distances of its most posterior edge from the fovea 

and the optic disc were 6.21 and 5.05 mm, respectively. The 

tumor was graded T1, according to the 7th edition of the 

American Joint Committee on Cancer/International Union 
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Against Cancer Classification System for uveal melanoma. 

The proton beam treatment had been performed at the Centre 

Lacassagne (Nice, France), and the total radiation dose was 

60 cobalt gray equivalent, which had been delivered in four 

consecutive days. Also, according to the treatment planning 

model, the percentage of macula receiving 50%/90% of the 

maximal dose was 35/0. Further information on the actual 

proton beam treatment performed at Centre Lacassagne was 

unfortunately unavailable.

RME occurred 25 months after proton beam therapy, and 

the intravitreal injection of the implant was performed 20 

days after the detection of RME.

At the preinjection assessment, no systemic risk factors 

for the development of ME, such as diabetes mellitus and 

hypertension, were reported. Slit-lamp examination showed 

no signs of radiation cataract, radiation papillopathy, retinal 

neovascularization, or any other pathologies that might have 

affected visual acuity. BCVA was 6/12 and IOP 12 mmHg. 

Fundus exploration showed retinal exudates, microaneu-

rysms, and narrowing of retinal vessels with focal irregu-

larities. No signs of retinal ischemia were observed on FFA 

images, but an area of hypofluorescence in the foveal region 

was evident (Figure 1). According to OCT-based grading 

scale proposed by Horgan et al, RME was classified to grade 2 

and SD-OCT images showed foveal neuroepithelium detach-

ment, intraretinal cysts, and hard exudates (Figure 2). Reti-

nal thickness map calculated by the Spectralis HRA+OCT 

mapping software shows a clinically significant RME and a 

central foveal thickness (CFT) of 500 µm (Figure 3).

BCVA was 6/6.4 fifteen days after the injection; it 

improved to 6/7.5 at 2 months and to 6/6 at 6 months, 

then it remained stable for the remaining 10 months. CFT 

Figure 1 Upper left: fundus fluorescein angiography image in late arteriovenous 
phase of the posterior pole, including the posterior margin of the tumor before 
intravitreal injection of dexamethasone. Lower left: infrared image of the tumor. 
Right: color fundus photography of the posterior pole before intravitral injection 
showing retinal exudates, microaneurysms, and narrowing of retinal vessels with 
focal irregularities.

A

B

C

Figure 2 Upper row: foveal and para-foveal 180° OCT B-scans before intravitreal injection of dexamethasone implant showing foveal serous detachment, intraretinal cysts, 
and exudates. Lower row: foveal 60° OCT B-scans 2 months (A), 8 months (B), and 16 months (C) after the treatment.
Abbreviation: OCT, optical coherence tomography.
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Figure 3 Retinal thickness charts calculated by the Spectralis HRA + optical coherence tomography mapping software show increased retinal thickness due to CSRME 20 
days before treatment (upper chart), partial persistence of ME inferiorly and nasally to the fovea (central chart), and further reduction of retinal thickness ~16 months after 
treatment (lower chart).

decreased from 500 to 419 µm after 15 days and to 213 µm 

after 2 months, then it progressively increased to 285 µm at 

8 months, leveling-off at 269 µm by the end of the follow-up 

(Figure 3). SD-OCT images acquired at each visit showed 

reduction of the foveal detachment 15 days after the injection 

and a progressive reduction of intraretinal cysts. After the 

foveal detachment restoration, no disruption nor discontinuity 

of the ellipsoid zone was evident (Figure 2).

There were no complications related to the implant 

injection and no signs of cataract progression were visible. 

An increase of 25 mmHg in the IOP was reported 2 months 

after the injection, but it decreased to 15 mmHg after 1-month 
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therapy with a topical beta-blocker and remained stable until 

the end of the follow-up.

Discussion
Recently, it has been hypothesized that the pathophysiol-

ogy of radiation retinopathy could be comparable to that 

of diabetic retinopathy. As a matter of fact, they both are 

occlusive retinal microangiopathies in which retinal inflam-

mation pathways play a key role in the development of the 

pathology. Furthermore, the liberation of high levels of 

vascular endothelial growth factor (VEGF), due to retinal 

ischemia and macrophages activation, has been reported.19 

Therefore, not surprisingly, the administration of intravitreal 

corticosteroids and antiangiogenic agents have shown posi-

tive effects in terms of reducing macular edema and stabiliz-

ing or improving visual function. Uncontrolled studies have 

demonstrated promising results in patients with RME treated 

with continuous intravitreal injections of anti-VEGF drugs 

for a mean follow-up of 38 and 54 months.20,21 Nevertheless, 

a minor proportion of patients treated with antiangiogenic 

drugs achieved higher and stable visual acuities. Moreover, 

recurrent RME was also present and further injections were 

required, on average, from every 4 to 8 weeks.20,22

It has been assumed that poor visual outcome after 

injection could be related to undetected macular ischemia 

or late-onset treatment.23

Increased VEGF levels in eyes with RM may represent 

only one aspect of the entire pathogenesis. Corticosteroids are 

well-known anti-inflammatory agents that act against several 

processes involved in the pathogenesis of macular edema.24 

They control capillary permeability by stabilizing endothelial 

cell tight junctions,25 block leukocyte migration,26 and prevent 

the production of proinflammatory cytokines and VEGF.27,28

Similar to anti-VEGF therapies, intravitreal injections of 

triamcinolone have been proved to effectively reduce RME 

on OCT analysis. However, multiple injections were required 

and recurrent RME appeared after 3 and 6 months.13,14

The 0.7 mg dexamethasone DDS, which has been 

approved by the Food and Drug Administration for the 

treatment of macular edema in retinal vein occlusion and 

non-infectious uveitis, has been developed for sustained drug 

release up to 3–6 months. Safety concerns include cataract 

formation and IOP elevation that is most often transitory and 

responsive to medical management.16 Previous evidence has 

described intravitreal injections of dexamethasone implant 

as “rescue treatments” in eyes affected by chronic RME 

unresponsive to anti-VEGF treatment (bevacizumab) and 

triamcinolone acetonide.29,30 Data of naïve RME treated with 

dexamethasone implant are still poor, but good efficacy and 

safety results have been published, resizing the concerns due 

to the raise in IOP and cataract development. However, the 

beneficial effects reported lasted up to 5 months.15

Despite the fact that a recent study has shown similar 

outcomes concerning CFT and BCVA after anti-VEGF or 

corticosteroid intravitreal treatment for RME,31 we opted for 

the 0.7 mg dexamethasone DDS (Ozurdex). Our choice was 

guided by its good safety profile, broad multistep action on 

retinal inflammation, and high anti-inflammatory activity, 

six times greater than triamcinolone.32

To the best of our knowledge, this case describes the 

highest results in terms of improvement and stability in 

CFT and BCVA obtained after a single injection of 0.7 mg 

dexamethasone DDS for RME due to proton beam therapy 

in a 16-month follow-up, one of the longest available in 

literature. We believe that this result could be related to the 

absence of retinal ischemia on FFA images,16 the integrity 

of the photoreceptors and ellipsoid zone layers on OCT 

scans, and a prompt treatment after RME detection.31 As we 

expected, according to the dexamethasone DDS pharmacoki-

netics, there was a partial recurrence of RME 8 months after 

injection. Nevertheless, after this episode, not only BVCA 

remained stable at 6/6 but also CFT progressively decreased 

by the end of the follow-up (Figure 2). This phenomenon 

could be correlated with the retinal fluid clearance acted by 

Müller cells, whose water absorption activity has proven to 

be partially stimulated by corticosteroids.33 Therefore, the 

duration of corticosteroids effect on RME absorption may 

be related to the Müller cells integrity.

Finally, a raise in IOP occurred 2 months after injection, 

but it was transient and managed with eye drops; no signs 

of progression of cataract were detected.

Conclusion
We conclude that 0.7 mg dexamethasone DDS could be cho-

sen as a first-line treatment for RME in some patients who 

have previously undergone proton beam therapy for choroidal 

melanoma. Furthermore, our report shows that very good 

and stable results in terms of visual acuity and intraretinal 

edema reduction could be achieved after a single intravitreal 

injection in a patient with the integrity of the foveal ellipsoid 

zone on SD-OCT and no signs of macular ischemia on FFA.
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