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Abstract: Radiation retinopathy is a chronic, progressive retinal microangiopathy which can

occur with variable latency after retina exposure to ionizing radiation used for cancer

treatment. It can occur secondary to treatment of nasopharyngeal tumors, as well as intrao-

cular tumors, such as uveal melanoma and retinoblastoma. Several treatment modalities have

been reported including intravitreal corticosteroids, intravitreal anti-VEGFs and argon laser

photocoagulation. Our purpose is to present a case report of bilateral radiation retinopathy

with macular edema in one eye that was revealed 6 years after glioma therapy and treated

successfully by using monotherapy of aflibercept. A 59-year-old male patient presented with

gradually deteriorating visual acuity in his left eye for the past 12 months. Best corrected

visual acuity in his right eye was 20/25 and in his left eye 20/100. Fundoscopy and

fluorescein angiography revealed severe non-proliferative retinopathy in his right eye and

proliferative retinopathy in his left eye with macular edema. Following complete work-up

and due to his past medical history, he was diagnosed with radiation retinopathy. The patient

received 6 intravitreal injections of aflibercept in a period of 9 months in order to treat

macular edema and radiation retinopathy. According to the literature, there is minimal

experience using aflibercept monotherapy to successfully treat macular edema due to radia-

tion retinopathy. In addition, radiotherapy for glioma is a rather rare cause of radiation

retinopathy compared to other more common causes, such as nasopharyngeal tumors,

meningiomas, and uveal melanomas.
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Introduction
Radiation retinopathy is a progressive vascular clinical manifestation, potentially

leading to remarkable deterioration in visual acuity or even blindness. It can occur

secondary to treatment of nasopharyngeal tumors,1 meningiomas, as well as intrao-

cular tumors, such as uveal melanoma2 and retinoblastoma. Latency period varies

between 3 months and 8 years, with a peak at 1–1.5 years.3 The crucial upper limits

of radiation (dose and daily fraction size) are ill-defined. The occurrence of radia-

tion retinopathy is related to conditions such as hypertension, diabetes, and collagen

vascular diseases.4 There is no consensus of treatment but current treatment strate-

gies embrace intravitreal ranibizumab5,6 and bevacizumab.6,7 Other options include

argon laser photocoagulation,8 intravitreal steroid injection9,10 or a combination of

intravitreal anti-vascular endothelial growth factor (anti-VEGF) and focal laser

photocoagulation.11 Our aim is to present a case report of macular edema due to

radiation retinopathy that was revealed 6 years after the patient received ionizing

radiotherapy for glioma treatment, and treated successfully by using aflibercept
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monotherapy. Aflibercept is a fully human, recombinant

fusion protein designed to bind all isoforms of VEGF-A,

as well as placental growth factor (PGF), thereby inhibit-

ing the binding and activation of VEGF receptors.

Vascular endothelial growth factor (VEGF) has emerged

as a key target of treatment, with inhibitors of VEGF being

shown to arrest the angiogenic process and avoid the

visual damage typically associated with its presence in

cases of wet age-related macular degeneration12 and dia-

betic macular edema.13

Materials and methods
A 59-year-old-male presented to our outpatient department

with decreased vision in his left eye (LE) over the last

12 months. ago. His previous ocular history was unremark-

able. His best corrected visual acuity was 20/25 right eye

(RE) (+1.75sph +0.50×155°) and 20/100 OS (+1.75sph).

Slit -lamp examination of the anterior segment was insig-

nificant. Intraocular pressure was 16 mmHg in both eyes.

Fundoscopic examination disclosed multiple retinal hemor-

rhages and cotton wool spots in both eyes (more in the LE

than in the RE) and macular edema OS. OCT of the LE

showed cystoid macular oedema with central retinal thick-

ness of 603 µm due to intraretinal fluid accumulation

(Figure 1A). Fluorescein Angiography revealed capillary

non-perfusion, microaneurysms and hemorrhages in both

eyes. Moreover, in the left eye (OS), there was cystoid

macular oedema and leakage of fluorescein due to retinal

neovascularization (Figure 1B). In conclusion, the patient

suffered from severe non-proliferative retinopathy OD and

proliferative retinopathy OS. We requested complete blood

count (CBC) along with blood glucose level and HbA1c.

All of the above proved normal. The rest of the workup

included ESR, CRP, ANA, ANCA and antiphospholipid

antibodies. These were also all negative. Carotid ultrasound

imaging was normal as well. His past medical history was

unremarkable apart from glioma which was treated with

external beam radiation 6 years ago.

Results
Based on the characteristic retinal findings and history of

radiation in the past, a diagnosis of radiation retinopathy

was made. It was decided to treat the patient with intravi-

treal aflibercept in his LE. One month after the first injec-

tion, macular oedema decreased remarkably. OCT of the

LE disclosed a reduction of Central Foveal Thickness

(CFT) from 603 μm to 420 μm. Apart from the regression

of intraretinal fluid, visual acuity OS increased from 20/

100 to 20/60. Nine months after the initiation of therapy,

the patient has received 6 intravitreal injections of afliber-

cept. Fluorescein angiography of the left eye revealed

complete regression of Neovascularization Elsewhere

(NVE) (Figure 2B). His visual acuity is 20/50 OS and

the intraretinal fluid in Optical Coherence Tomography

(OCT) (Figure 2A) has almost resolved (CFT 320 μm) in

comparison with the initial presentation before starting

treatment. The patient is still under review although there

is a remarkable response to aflibercept.

Discussion
Radiation retinopathy is a typically late, devastating com-

plication of radiation therapy and remains a devastating

Figure 1 (A) SD-OCT scan of the left eye using spectralis -Heidelberg OCT module of the patient at presentation (B) Fluorescence angiography of the same eye using the

same device (spectralis- Heidelberg) at presentation.
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cause of visual loss, however, early diagnosis and treat-

ment shows good prognosis. The occurrence of radiation

retinopathy is related to the total dose of radiation as well

as to the daily fraction size.

A study by Parsons et al.14 showed that radiation

retinopathy was not observed at doses below 45 Gy, but

increased steadily in incidence at doses > or =45 Gy. In the

range of doses between 45 and 55 Gy, there was an

increased risk of injury among patients who received

doses per fraction of > or =1.9 Gy.

Monroe AT et al.15 stated that The incidence of ipsilat-

eral radiation retinopathy after treatment of nasal cavity/

paranasal tumors is 20% at 5 and 10 years. Retinal dose and

fractionation schedule are the strongest predictors of retino-

pathy. Hyperfractionated radiotherapy is associated with a

significant reduction in the incidence of radiation retinopa-

thy, especially when the retina receives more than 50 Gy.

Conditions such as hypertension, diabetes, and col-

lagen vascular diseases could play a key role. Although

the management of radiation-induced retinal damage

remains challenging, meticulous examination, regular fol-

low-up and proper treatment may help in the prevention of

vision loss.

Until the emergence of anti-VEGF injections, focal or

panretinal laser photocoagulation and intravitreal corticos-

teroids were the only available therapeutic modalities for

the management of radiation retinopathy.8,10

According to a 10-year study by Finger PT et.al.6 contin-

uous intravitreal anti-VEGF therapy with ranibizumab and

bevacizumab in patients with radiation maculopathy was

well-tolerated and preserved vision. In most cases, reduction

or resolution of retinal hemorrhages, cotton-wool spots, and

retinal edema were noted for up to 10 years.

A study by Tarmann et al.9 showed that intravitreal

dexamethasone seems to be efficient in reducing retinal

thickness in radiation induced maculopathy refractory to

bevacizumab.

Pooprasert et al.16 presented a case in which aflibercept

monotherapy was used to treat cystoid macular oedema in

a patient with radiation retinopathy.

As stated in a study by Fallico et al.17 in which 9 patients

were included, intravitreal aflibercept is an effective treat-

ment for patients with radiation-induced macular edema,

allowing functional and anatomical improvements to be

achieved with a relatively low number of injections.

Loukianou et al.18 published a case report in which

intravitreal aflibercept was used effectively in a patient

with recalcitrant macular edema due to external beam

radiotherapy for nasopharyngeal cancer.

In a prospective, randomized clinical trial (in press) by

Murray et al.19 intravitreal aflibercept seems to limit visual

loss associated with radiation maculopathy. Forty patients

were enrolled with 1 year of follow-up.

In our patient, a 59-year-old male suffering from radia-

tion retinopathy after radiation for glioma treatment, we

applied aflibercept monotherapy to treat not only radiation

induced maculopathy but also proliferative retinopathy.

The patient showed almost complete resolution of macular

edema and regression of neovascularization in a period of

9 months. It is known that aflibercept has favorable results

Figure 2 (A) SD-OCT scan of the same eye using the same device, 9 months after initiation of therapy. (B) Fluorescence angiography of the same eye using the same device,

9 months after initiation of therapy.

Abbreviations: SD-OCT, spectral domain optical coherence tomography; OD, oculus dextrus; OS, oculus sinister.
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in neovascularization from the Clarity study.20,21 The latter

showed that patients receiving aflibercept for proliferative

diabetic retinopathy had complete regression of neovascu-

larization in 64% in week 52. Despite the good response

the patient is still under regular follow-up.

Conclusion
Radiation retinopathy has been reported as a common

cause secondary to treatment of nasopharyngeal tumors,

and meningiomas. Different therapeutic modalities have

been used to treat radiation retinopathy. According to the

literature there is minimal experience using intravitreal

aflibercept as a treatment for patients with macular

edema and proliferative retinopathy due to radiation reti-

nopathy. We report an interesting case of radiation retino-

pathy, after radiotherapy for glioma treatment, with

macular edema treated successfully with intravitreal afli-

bercept. In addition, proliferative disease was regressed

completely during the follow up period.
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