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Radiation retinopathy is a common and devastating visual side effect of radiation therapy for uveal melanoma and other ocular cancers. 
While the Collaborative Ocular Melanoma Study demonstrated that plaque brachytherapy is a great alternative for treatment of ocular 
cancers, many patients develop a visual acuity of 20/200, or worse, with rare improvement after observation of disease. This poor vision 

emerges from radiation scatter, which can cause damage to the retina and the optic nerve with symptoms similar to other retinal vascular 
diseases, such as diabetic retinopathy and neovascular age-related macular degeneration. Disease symptoms can develop between 6 months 
and 3 years post-treatment. Several treatment options have been explored to slow or stop the progression of this retinopathy, including laser, 
surgical, and pharmacological treatments. Nevertheless, despite the significant visual loss caused by radiation retinopathy, there are currently no 
US Food and Drug Administration-approved treatments for the disease. This article will review the history of radiation retinopathy treatment and 
discuss recent prospective studies in anti-vascular endothelial growth factor treatment. 
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Radiation retinopathy is a common and slowly progressive visual side effect of radiation therapy, such 

as brachytherapy, external beam radiotherapy, proton beam radiation, helium ion radiotherapy, and 

gamma knife radiotherapy for uveal melanoma and other intraocular or orbital cancers.1–6 Patients 

treated with radiation therapy for cancers of the head and neck can also develop radiation-related  

retinopathy.7 Although the lens normally functions to prevent damaging wavelengths of light 

and radiation from reaching the retina, therapeutic doses with scatter to the retinal vasculature 

can cause radiation retinopathy with onset typically occurring between 6-months and 3-years  

post-radiation therapy, with devastating visual outcomes.8 Following the Collaborative Ocular 

Melanoma Study (COMS), which reported similar mortality rates after radiotherapy and enucleation 

for choroidal melanoma,9–11 radiotherapy became the primary treatment for ocular cancers. While 

radiotherapy offers an eye-sparing alternative for patients and allows them to maintain some level of 

visual acuity, COMS also reported that at 3 years post-treatment, nearly 50% of patients had a visual 

acuity of 20/200 or worse.12 Improvement in visual acuity was rare after observation of poor vision. 

Radiation retinopathy is a broad term that can refer to both non-proliferative and proliferative radiation  

retinopathy as well as radiation maculopathy. It includes all retinal vascular changes caused by radiation 

therapy which can lead to variable clinical findings. In addition, while several treatment options 

have been explored with both retrospective studies and prospective trials, there is no widespread 

standard for the treatment of radiation retinopathy. Due to its similarities with other retinal vascular 

diseases, such as diabetic retinopathy and neovascular age-related macular degeneration, several 

recent prospective studies have utilized anti-vascular endothelial growth factor (VEGF) injections 

for radiation retinopathy treatment. However, the challenge for this group of patients is to establish 

the best practice patterns for the frequency and duration of injections needed in order to maintain 

visual acuity in the long term. This article comprises a review of the history of radiation retinopathy 

treatment and the current strategies being studied by investigators.

Etiology and clinical features 
Radiation therapy, such as local plaque brachytherapy treats a variety of cancers by directly damaging 

the DNA of rapidly dividing tumor cells, and by the indirect creation of free radicals that cause extensive 

damage to cellular structures. However, this damage, both direct and indirect, affects not only tumor 

cells, but surrounding healthy tissue as well. In the case of ocular cancers, or those in nearby areas, 

radiation therapy can result in retinal vascular endothelial cell loss and inflammation.13 This leads to 

a catastrophic domino effect on the retinal vasculature.1,14 Over time, the damaged capillaries close, 

inducing retinal ischemia and neovascularization. Eventually, closure of large retinal vessels can also 

be seen on fluorescein angiography.15,16
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Radiation retinopthy typically presents upon exam with any combination 

of the following clinical findings: macular edema, optic disc edema, 

telangiectasias, microaneurysms, cotton-wool spots, hard exudates, 

capillary non-perfusion, and retinal pigment epithelia (RPE) atrophy  

(Figure 1) – representing clinical overlap with diabetic retinopathy. In both 

radiation and diabetic retinopathy, a non-proliferative classification is typically 

seen in the beginning stages of the disease, with advancement to proliferative 

disease in severe cases. In proliferative radiation retinopathy, growth factors 

including fibroblast, epithelial, platelet-derived, and VEGF are released by 

epithelial and endothelial cells and fibroblasts in order to mediate the tissue 

repair process in the ischemic and non-perfused tissues.3,13,17 In retinal 

vasculature, these growth factors induce neovascularization, causing fluid 

leakage and subsequent vision loss. Further complications of proliferative 

radiation retinopathy can include vitreous hemorrhage, neovascular 

glaucoma, optic neuropathy, optic nerve papillopathy, vitreous hemorrhage, 

and tractional retinal detachment. Ocular side effects of radiation not typically 

present in diabetic retinopathy include atrophy of the RPE and optic atrophy.1

Prevalence and risk factors
Primary intraocular and orbital cancers are relatively uncommon diseases, 

and secondary metastases to the eye are rare, but more common than 

primary tumors. In 2020, an estimated total 2,000 adults will be diagnosed 

with uveal melanoma, the most common primary intraocular cancer in 

the USA, with an approximate 28% 5-year mortality rate.18 Most small 

and medium-sized tumors (≤10 mm in height or ≤16 mm in largest base 

diameter) are treated with radiation therapy, while most large tumors 

(>10 mm in height or >16 mm in largest base diameter) are treated solely 

by enucleation.19 Following radiation therapy, a significant proportion 

of patients will develop radiation retinopathy within 5 years. A study by 

Gündüz et al. reported that 42% of patients treated for posterior uveal 

melanoma developed non-proliferative radiation retinopathy within  

5 years of treatment.20 Krema et al. further reported that 30% of patients 

treated for melanoma with plaque brachytherapy developed evidence of 

radiation retinopathy within 2 years of treatment.4 Radiation retinopathy 

has also been noted as a side effect of radiation therapy for head and 

neck cancers. In a study by Parsons et al., 26 of 68 patients treated with 

external beam radiation for primary head and neck cancers developed 

radiation retinopathy in at least one eye within 3 years.21

Although a meaningful proportion of patients develop evidence of 

retinopathy following radiation therapy, the risk of disease can increase 

or decrease depending on specifications of radiation therapy; type of 

radiation, isotope, radiation dose, and fractionation schedule can all affect 

the degree of retinopathy.21–30 For brachytherapy, several isotopes have 

been utilized to treat ocular cancers, some carrying higher risk of radiation 

damage compared with others.30 Cobalt-60 was one of the first isotopes 

used in the 1960s and 1970s, but due to high energy and ineffective 

shielding, significant radiation side effects were observed on adjacent 

retinal structures. Subsequently, other isotopes were explored for use in 

brachytherapy to reduce the risk of retinopathy such as palladium-103, 

strontium-90, ruthenium-106, and iodine-125. Today, ruthenium-106 is 

the most commonly used isotope in Europe for the treatment of uveal 

melanoma, while iodine-125 is the most commonly used in the USA. 

Ruthenium-106 has been shown to have excellent tumor control rates 

with limited depth of penetration, resulting in less radiation exposure to 

undesired retinal structures.30,31 While iodine-125 has similarly excellent 

tumor control rates for small and medium tumors, studies have shown 

meaningful radiation damage to the retina following treatment, resulting 

in significant rates of radiation retinopathy in the USA.30,31 

Risk of retinopathy is also dependent on radiation dose and fractionation 

schedule. For head and neck cancers treated with external beam radiation, 

radiation retinopathy is typically not observed with a total dose <45 Gy 

(4,500 rad) to the retina and optic nerve, though incidence steadily increases 

with increased dosage.21 When possible, hyperfractionation has been 

demonstrated to decrease the risk of radiation retinopathy development.27 

Risk of disease is also influenced by tumor characteristics and patient 

demographics.32–34 For example, the risk of disease is increased for 

patients with diabetes mellitus and other disorders that may damage 

the vasculature, such as hypertension and coronary artery disease.32–34 

Additionally, eyes with larger tumors may require high doses of radiation 

in close proximity to the macula or optic disc, increasing the chance of 

developing radiation retinopathy.35 Specifically, eyes receiving >50 Gy 

(5,000 rad) to >60% of the retina or to the critical structures of the eye 

such as the optic disc or macula are at significant risk for developing 

radiation-related vision loss in the form of radiation optic neuropathy or 

radiation retinopathy.23 

Figure 1: A 63-year-old male treated with proton beam 
radiation for uveal melanoma in the right eye

The patient presented approximately 1 year later with optic disc edema, retinal 
hemorrhages, cotton-wool spots, hard exudates, and visual acuity 20/60 (A, C, E, and G). 
After treatment with targeted panretinal photocoagulation and monthly ranibizumab for  
1 year, he presented with improved exudates, retinal atrophy, improved optic disc edema, 
and visual acuity 20/32 (B, D, F, and H).
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History of radiation retinopathy treatment
Currently, there is no widely accepted treatment strategy for visual 

stabilization or improvement in patients with radiation retinopathy. However, 

due to the similarities with the pathophysiology of diabetic retinopathy, 

similar treatments have been utilized by clinicians to prevent visual loss 

for patients, post-radiation therapy. The use of laser photocoagulation and 

intravitreal injections has been studied considerably, with both retrospective 

and prospective approaches. 

Laser photocoagulation has been used to treat macular edema from  

non-proliferative and proliferative radiation retinopathy, but with 

disappointing long-term results. Focal and grid laser have been shown 

to improve edema and result in better vision than eyes not treated with 

laser, but vision was still lost compared with baseline acuity.36 In a study 

by Hykin et al., vision and edema showed an initial improvement 6 months  

after treatment, but the improvement was unsustainable at 12 and  

24 months.37 Panretinal photocoagulation has also shown regression  

of neovascularization in proliferative radiation retinopathy, but with poor 

long-term visual acuity.38 Verteporfin photodynamic therapy has also shown 

success in improving edema, neovascularization, and visual acuity.39–41

With the widespread adoption of intravitreal injections for retinal diseases 

such as diabetic macular edema, neovascular age-related macular 

degeneration, and retinal vein occlusion, clinicians began experimenting 

with these pharmacotherapies for radiation retinopathy several years ago.  

Steroids such as triamcinolone acetonide and the dexamethasone slow 

release implant have been reported to improve or stabilize visual acuity 

and decrease retinal thickness in some patients.42–48 Several studies have 

reported on the effectiveness of triamcinolone acetonide in the treatment 

of radiation retinopathy, but no large-scale study has reported the long-term 

visual acuity outcomes of this treatment.42–44,48 As for dexamethasone, its use 

in the treatment of radiation-induced macular edema has only been reported 

in small case series and requires further study.45–47 

Anti-VEGF agents, however, have had the most success in treating the 

effects of radiation retinopathy and have become the main focus for 

radiation retinopathy treatment approaches. In retrospective studies and 

case series, bevacizumab, ranibizumab, and aflibercept, all commonly used 

in the treatment of other retinal diseases, have been shown to improve 

visual acuity and decrease central subfield thickness in a higher proportion 

of patients than historical controls.49–56 However, many of these studies also 

demonstrated that discontinuation of treatment with anti-VEGF commonly 

resulted in recurrence of macular edema and regression of visual acuity, 

suggesting that long-term therapy is necessary for durable results. 

Additionally, some studies have reported that although anti-VEGF injections 

decrease neovascular complications from radiation retinopathy, this clinical 

improvement may not translate into a visual benefit.57–61

Several groups have also examined the ability to prevent the development 

of radiation retinopathy with prophylactic treatment. Finger and Kurli 

reported a case series of 16 patients who received prophylactic panretinal 

photocoagulation with a mean follow-up of 16.5 months from laser 

and 23.2 months from plaque therapy and reported that three (19%) 

of the patients developed retinopathy.62 A retrospective evaluation of 

prophylactic bevacizumab injections by Shah et al. reported significant 

benefits compared with a control group.63 In this study, the treatment group 

received intravitreal bevacizumab at the time of plaque removal and every 

4 months for 2 years. At 2 years, 16% of patients treated with preventative 

bevacizumab demonstrated clinically evident radiation maculopathy 

compared with 31% in the control group. By the end of study, 15% of 

treated patients demonstrated poor visual acuity compared with 28% of 

control patients. In 2019, Shields et al. reported another retrospective study 

with the same prophylactic treatment regimen as Shah et al., with mean  

follow-up of 40 months for the treatment group.64 At every time point, 

those treated prophylactically had less evidence of radiation maculopathy 

compared with historical controls with no treatment. In a study by Horgan et 

al., patients prospectively treated with prophylactic triamcinolone acetonide 

showed a significantly decreased risk of developing macular edema 

compared with a control group.65 A pilot study by Materin et al. examined 

a combination of triamcinolone acetonide and panretinal photocoagulation 

to prevent edema after plaque radiotherapy, and demonstrated cystoid 

macular edema rates of 17% and 24% at 12 and 24 months, respectively.66 

Surgical prophylaxis has also been studied for the prevention of radiation 

retinopathy. McCannel and McCannel reported on the use of pars plana 

vitrectomy and silicone oil injection at the time of plaque application to 

attenuate the radiation scatter to surrounding healthy tissues.67 With an 

average follow-up time of 22.1 months in 20 patients, the authors reported 

lower rates of abnormal maculas (defined as any macula with retinal 

hemorrhage, exudates, cotton-wool spot, RPE changes, subretinal fluid, or 

intraretinal fluid) and lower central macular thickness in the patients with 

pars plana vitrectomy and silicone injection compared with those with 

normal plaque placement without silicone oil. Adverse effects of surgery 

such as retinal detachments, tears, macular holes and macular puckers 

were observed. 

Prospective anti-vascular endothelial growth 
factor trials
Despite growing evidence that anti-VEGF can potentially treat radiation 

retinopathy, there is currently no US Food and Drug Administration  

(FDA)-approved therapy for the disease. As discussed, a multitude of 

studies have demonstrated the efficacy of anti-VEGF treatment for 

radiation retinopathy. However, due to the retrospective nature of these 

studies, the data is not as meaningful as results from prospective studies. 

Recently, several major prospective trials have made headway in further 

investigating, more rigorously, the tolerability and efficacy of anti-VEGF 

agents in the prevention and treatment of non-proliferative and proliferative 

radiation retinopathy (Table 1).

Ranibizumab
Currently, there are three published prospective trials examining 

the treatment of radiation retinopathy with ranibizumab. A phase I/II  

open-label, non-randomized, prospective trial by Finger et al. studied the 

safety and efficacy of high-dose (2.0 mg) ranibizumab in 10 eyes with 

persistent radiation retinopathy from either external beam radiation or plaque 

brachytherapy characterized by macular edema or leakage upon standard 

dose anti-VEGF.68 Over the course of the study, three patients demonstrated 

worsening retinopathy, but treatment was generally well tolerated with 

no severe adverse reactions. By month 12, 70% of subjects had stable  

best-corrected visual acuity (BCVA) and 80% had significantly reduced 

central foveal thickness with an average reduction of 19.3%. Therefore, 

although anatomical benefits were observed from high-dose ranibizumab, 

significant visual effects were not proven, but the study was likely not 

powered to detect a difference. These results were consistent with studies 
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of high-dose ranibizumab for recalcitrant age-related macular degeneration, 

in which an initial improvement in visual acuity was seen, but long-term 

visual acuity improvements compared with typical dose ranibizumab 

were not realized.69 Likely, the pharmacology of the drug and the need for 

redosing despite the dose, account for the limitations of this approach.

Kim et al. demonstrated the use of prophylactic ranibizumab for the 

prevention of radiation retinopathy with a prospective, phase I, open-label,  

randomized study of 40 high-risk patients, in which intravitreal  

ranibizumab treatment was initiated immediately after proton beam 

irradiation for choroidal melanoma, prior to clinical evidence of radiation 

maculopathy.3 Fifteen large tumors and 25 small/medium tumors were 

treated with 0.5 mg or 1.0 mg ranibizumab every 2 months for 22 months, 

beginning with an initial injection at the time of tumor localization 

surgery. Thirty-two patients completed the month-24 visit, with 30/31 

(97%) patients with a visual acuity of 20/200 or better compared  

with 45% of historical controls. Eight of the 24 (33%) patients with  

small/medium tumors showed evidence of radiation maculopathy at 

month 24 compared with 68% of controls. Three patients with large 

tumors died after developing metastases, but no serious ocular or 

systemic adverse events related to ranibizumab were observed.

In this study, Kim et al. attempted the prevention of radiation retinopathy 

development, a so-called prophylactic approach. For patients receiving 

radiotherapy for ocular tumors or head/neck tumors, it is possible that 

such a prophylactic approach could be key in preserving long-term vision. 

Early data from the diabetic retinopathy literature suggest that at least 

in the short term (up to 2 years), such an approach may be biologically 

beneficial.70 Since radiation retinopathy has a relatively long latency period 

between the conclusion of radiotherapy and the onset of retinal disease, it 

can be logistically difficult and anxiety-provoking for patients to constantly 

monitor for the early stages of retinopathy and wait for a visual decline in 

Table 1: Comparison of prospective anti-vascular endothelial growth factor trials

Author 

(year)

Inclusion criteria Cohorts/interventions Length of 

study

Main outcomes

Finger et al. 

(2013)68

Patients with recalcitrant RM that failed 

treatment with anti-VEGF

Cohort 1 (n=5): high-dose (2.0 mg) ranibizumab 

every 30 days

Cohort 2 (n=5): high-dose (2.0 mg) ranibizumab 

every 30 days for 4 months,  

PRN thereafter

12 months 70% of patients with stable or improved BCVA;  

80% with significant improvement in CFT

Kim et al. 

(2016)3

Patients with choroidal melanoma 

located within 2 disc diameters of 

the optic nerve and/or macula with 

no evidence of RR, history of retinal 

vasculopathy or systemic anti-VEGF

Cohort 1 (n=20): 0.5 mg prophylactic 

ranibizumab every 2 months

Cohort 2 (n=20): 0.5 mg or 1.0 mg prophylactic 

ranibizumab every 2 months

22 months 97% of treated patients with VA ≥20/200, 45%  

in historical controls; 33% of patients with  

small/medium tumors had evidence of radiation 

maculopathy by EOS, 68% of historical controls

Fallico et al. 

(2019)74

Patients with treatment-naïve RM 

(Horgan’s grade = 3–5) secondary to 

Ru-106 brachytherapy for choroidal 

melanoma

Cohort 1 (n=9): 2.0 mg aflibercept monthly until 

maximum VA was achieved and/or there were no 

signs of ME on OCT; PRN thereafter

24 months Mean of 4.4 injections given; mean BCVA 

significantly improved by EOS; CFT  

significantly decreased

Murray et al. 

(2019)75

Patients with treatment-naïve RM from 

radiation therapy of uveal melanoma  

with a measurable decline in BCVA

Cohort 1 (n=20): 2.0 mg aflibercept every  

6 weeks

Cohort 2 (n=20): 2.0 mg aflibercept and  

treat-and-adjust thereafter (1-week adjustments)

60 weeks 5% of eyes with BCVA of 20/200 or worse by 

week 60; significant improvement in CRT by EOS; 

no significant differences in injection frequency 

between cohorts

Schefler et al. 

(2020)71

Patients with treatment-naïve RR-related 

ME with a history of brachytherapy,  

EBRT, or proton beam therapy

Cohort 1 (n=8): 0.5 mg ranibizumab monthly for 

12 months; treat-and-extend thereafter

Cohort 2 (n=16): 0.5 mg ranibizumab  

monthly and TRP 1 week after first injection  

for 12 months; treat-and-extend thereafter

Cohort 3 (n=16): 0.5 mg ranibizumab monthly 

and TRP 1 week after first injection for three 

loading doses, then PRN for 12 months;  

treat-and-extend thereafter

24 months 97% of patients with BCVA 20/400 or better by  

EOS; most significant visual gains in the monthly 

cohort; no visual or anatomic benefit in cohorts 

with TRP

Schefler et al. 

(2019)77

Patients with treatment-naïve RR from 

radiation for ocular or orbital cancer  

with retinal fluid causing vision loss

Cohort 1 (n=15): Four monthly loading  

doses of 2.0 mg aflibercept; treat-and-extend 

protocol thereafter

Cohort 2 (n=15): 2.0 mg aflibercept with treat-

and-extend protocol

52 weeks Results to be announced

BCVA = best-corrected visual acuity; CFT = central foveal thickness; CRT = central retinal thickness; EBRT = external beam radiation therapy; EOS = end of study; ME = macular edema; 
OCT = optical coherence tomography; PRN = pro re nata (as needed); RM = radiation maculopathy; RR = radiation retinopathy; Ru = ruthenium-106; SAE = serious adverse events;  
TRP = targeted retinal photocoagulation; VA = visual acuity; VEGF = vascular endothelial growth factor.
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order to initiate treatment. A prophylactic approach would standardize the 

approach to this disease for all patients and potentially save vision in the 

long term. Additional larger, multicenter studies with significant long-term 

follow-up are needed to definitively answer these critical questions.

Another recent prospective trial by Schefler et al. studied three different 

treatment methods of radiation retinopathy with ranibizumab.71 Cohorts 

A and B both received monthly ranibizumab, but one week after the first 

injection, cohort B also received targeted retinal photocoagulation (TRP) to 

areas of peripheral retinal ischemia. Cohort C received three consecutive 

loading doses of monthly ranibizumab and was then only treated as needed 

(PRN). In addition, cohort C received TRP 1 week after the first injection. 

Beginning at week 52, all three cohorts were switched to a standardized 

treat-and-extend regimen for 48 additional weeks. Overall, at the end of  

year 1, all three cohorts had significantly better visual outcomes than 

historical controls. Cohort A showed significantly better visual gains from 

baseline to year 1 compared with cohort C. Year 2 results are pending 

publication, but initial national presentations on the subject have indicated 

that the visual gains in all three groups from year 1 were attenuated in  

year 2 as injections were given less frequently. 

The results of this study mirrored the results of many previous analyses 

that demonstrated improved efficacy of monthly anti-VEGF compared 

with PRN regimens.72 Interestingly, TRP also did not appear to benefit this 

radiation retinopathy population, consistent with results of the effect of 

TRP on frequency injection in patients with diabetic retinopathy.73 All three 

cohorts did, however, have an improvement in central macular thickness 

over time in addition to significant improvements in other anatomic 

changes associated with radiation retinopathy. Although this study did have 

limitations such as a relatively small number of patients and a lack of a true 

control group, it is one of the larger prospective, randomized trials that has 

studied anti-VEGF for radiation retinopathy.  

Aflibercept
Recently, two prospective trials examined the role of intravitreal aflibercept 

in treating macular edema associated with radiation maculopathy and 

potentially improving visual acuity outcomes. Fallico et al. recruited 

nine subjects with radiation-related macular edema following plaque 

brachytherapy.74 Subjects were treated with monthly 2.0 mg intravitreal 

aflibercept until maximum visual acuity was observed and/or there were 

no signs of edema on optical coherence tomography (OCT), then treated 

PRN through month 24. An average of 4.4 injections were given. By the 

end of the study, mean BCVA had significantly improved to 0.56 logMAR 

(Snellen equivalent 20/80) from 0.90 (20/160) at baseline, and central foveal 

thickness had significantly decreased from 546 µm at baseline to 223 µm 

at month 24. Each subject’s maculopathy was also graded by Horgan’s 

OCT-based scale. Overall, subjects showed a marked improvement from 

baseline to month 24; at baseline, subjects ranged from grade 3–5, and 

by month 24, subjects either had no macular edema or were grade 1 or 2.

Another recent prospective study by Murray et al. demonstrated the efficacy 

of aflibercept for radiation maculopathy with two treatment regimens.75 

Forty patients treated for uveal melanoma with radiation therapy were 

randomized to a fixed treatment interval of 6 weeks or a treat-and-adjust 

treatment centered around 6 weeks. Thirty-nine patients completed 1 year 

of follow-up with significant improvement in mean central retinal thickness 

from baseline. At study conclusion, only 5% of eyes showed a BCVA worse 

than 20/200 and nearly half of treated patients maintained BCVA 20/50 

or better. There was no significant difference in the number of injections 

received between treatment cohorts. 

It has been established that for long-term improvements in visual acuity in 

diseases such as neovascular age-related macular degeneration, diabetic 

macular edema, and retinal vein occlusion, anti-VEGF injections must be 

given routinely (as frequently as every 4 weeks) initially for the strongest 

drying effect on the retina, and a significant percentage of patients cannot 

maintain a dry macula without long-term routine injections. However, 

this treatment approach places a heavy economic burden on patients 

and society.76 Long-term, a longer-acting drug or implant would be ideal, 

and several such devices and therapies under early-phase trials for more 

common retinal diseases are likely to be effective for radiation retinopathy 

as well, while decreasing the economic burden on healthcare systems.

Another open-label, randomized, prospective study by Schefler et al., 

which has almost completed enrollment, has been studying the safety of 

intravitreal 2.0 mg aflibercept administered to two cohorts, both of which 

will be treated on a treat-and-extend protocol.77 Cohort 1, however, will 

receive 4 monthly loading doses of aflibercept and cohort 2 will receive 

two loading doses. This study will observe the mean number of injections 

received from baseline in addition to the percentage of patients with 

resolved macular edema and stabilized and improved visual acuity. 

Both of these prospective studies presented important information 

about the efficacy of intravitreal aflibercept as a treatment for radiation 

retinopathy and presented promising results. Like the early results with 

ranibizumab, validation with larger multicenter studies is imperative.

Conclusion
Radiation therapy is the most common treatment option for patients 

with malignant intraocular cancers or cancers of the head and neck. 

For diseases like uveal melanoma, radiation is an opportunity to avoid 

enucleation and maintain visual acuity following treatment. However, 

radiation has many known side effects, and vision loss after radiation can 

be devastating to patients. 

In the past, there has been a complete lack of treatment options for this 

disease, and over 40% of patients would experience the devastating vision 

loss associated with radiotherapy within 3 years of treatment. However, 

today there are several promising treatment options that can help a 

large proportion of patients maintain their vision, which can significantly 

improve a patient’s overall quality of life. The rise of anti-VEGF use was 

revolutionary in the world of retinal medicine for the treatment of diseases 

such as neovascular age-related macular degeneration, diabetic macular 

edema, and retinal vein occlusion, and has shown incredible promise 

in the treatment of radiation retinopathy. However, there are still no  

FDA-approved treatments specifically for radiation retinopathy and there 

is still notable ambiguity in the standard of care for those patients affected 

by the disease. Both retrospective and prospective research into various 

therapies has made great strides towards understanding the optimal 

treatment regimens. Nevertheless, further research must still be performed 

to elucidate the long-term clinical utility of anti-VEGF injections and other 

therapies for radiation retinopathy. q
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