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Purpose: To evaluate the benefits of intravitreal bevacizumab in patients with visually 

compromising radiation maculopathy following iodine-125 plaque brachytherapy for uveal 

melanoma.

Methods: In this Institutional Review Board-approved, consecutive, retrospective study from 

2006–2009 of patients maintaining 20/50 or better vision following treatment for visually 

compromising radiation maculopathy, patients were evaluated with spectral domain optical 

coherence tomography at 2–4 month intervals following plaque removal. Treatment with intra-

vitreal bevacizumab commenced at the first signs of radiation vasculopathy on spectral domain 

optical coherence tomography with associated decreased best corrected visual acuity, followed 

by repeat injections for recurrent or persistent vasculopathic changes.

Results: At 3 years following plaque brachytherapy, 81 of 159 (50.9%) patients treated for radia-

tion maculopathy demonstrated 20/50 or better vision at median follow up of 36 months, which 

demonstrates significant improvement in vision as compared to the Collaborative Ocular  Melanoma 

Study (P , 0.0001). These 81 patients were given a mean of five injections (range 1–17) over 

a mean of 17.6 months (range 1–54 months), starting at 15.8 months (range 3–50 months) after 

plaque brachytherapy. For those eyes that maintained 20/50 or better vision at the final follow-up, 

pretreatment mean best corrected visual acuity of 20/43 improved to 20/31.

Conclusion: This study demonstrates that spectral domain optical coherence tomography can 

detect early vasculopathic changes secondary to radiation maculopathy and that prompt treat-

ment with intravitreal bevacizumab may delay vision loss and maintain or possibly improve 

visual acuity in half of eyes diagnosed with radiation maculopathy. Radiation maculopathy 

remains a therapeutically manageable morbidity associated with radiation therapy for posterior 

uveal melanoma.
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Introduction
Radiation treatments, which include external beam radiation, plaque brachytherapy, 

proton beam radiation, helium ion radiotherapy, and gamma knife radiotherapy,1–10 

may result in long-term damage to the retinal vascular endothelial cells, causing 

radiation maculopathy in over 50% of eyes undergoing plaque radiotherapy.2,11 This 

process involves apoptosis, cell migration, clotting cascades, increased vascular 

endothelial permeability, aneurysm formation, telangiectasia, and neovascularization.12 
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Other radiation effects on the eye include cataract formation, 

radiation optic neuropathy, retinal detachment, neovascular 

glaucoma, nerve-fiber layer infarcts, retinal hemorrhages, 

and vitreous hemorrhage.3,13–15

Radiation damage can be detected and classified through 

clinical examination, fluorescein angiography, or optical 

coherence tomography (OCT).16–18 OCT classification is gain-

ing popularity in the detection and monitoring of radiation-

induced macular edema, and can be graded on a 1–5 scale.13 

This edema grading scale has also been shown to correlate 

with foveal thickness and visual acuity.13 Recent findings 

utilizing spectral domain OCT (SD-OCT) to detect intrareti-

nal cystic spaces and photoreceptor loss have demonstrated 

that these earliest signs of radiation maculopathy manifest as 

macular edema,19 with average onset of OCT-evident edema 

by 12 months or up to 5 months earlier than clinically detect-

able radiation maculopathy and as early as 4 months after 

radiation treatment.20–23 The potential reversibility of damage 

from macular edema can serve as a critical time point for 

therapeutic intervention.21

Antivascular endothelial growth factor (anti-VEGF) 

agents have been proposed for the treatment of radiation-

related complications. Bevacizumab is a recombinant, 

humanized, monoclonal immunoglobulin G1, anti-VEGF 

antibody that has demonstrated significant clinical benefit 

in several solid tumors.24 The antibody binds to VEGF, a 

proangiogenic cytokine that plays a prominent role in the 

growth of tumor-specific vasculature in solid tumors.28 

Studies on eyes harboring choroidal melanomas have dem-

onstrated statistically significant increases in the levels of 

VEGF in both aqueous and vitreous samples compared to 

eyes without tumors.25 Of note, tumors previously treated 

with radiation therapy displayed the highest VEGF con-

centrations. These results have been confirmed and have 

been shown to correlate with larger basal diameter and 

tumor height.26,27 Recently, intravitreal bevacizumab has 

been effectively used in multiple retinal diseases, including 

age-related macular degeneration, retinal vein occlusions, 

diabetic macular edema, and neovascularization.28–33 In mice 

models, bevacizumab has shown no neuronal toxicity or 

retinal apoptosis,28 and clinical case series have suggested 

potential efficacy of these agents for radiation-induced 

maculopathy.34–38 The largest case series to date by Finger 

and Chin on 21 patients with iodine-125 brachytherapy-

induced radiation maculopathy found that administration of 

1.25 mg/0.05 mL bevacizumab lead to decreased macular 

edema, improved or maintained visual acuity, and reduced 

hemorrhage and retinal edema.39 Although anecdotal 

evidence in small case series has demonstrated the efficacy 

of anti-VEGF agents for radiation maculopathy, to date there 

have been no large case series or clinical trials evaluating 

this treatment.13,40

At Bascom Palmer Eye Institute, improvements in BCVA 

from bevacizumab usage have been observed in nearly 

half of the patients with radiation maculopathy, especially 

when commenced at the first signs of visual compromise. 

The Institute’s efforts lie in maintaining visual acuity and 

globe salvage for patients suffering visually compromising 

radiation maculopathy. Hence, at Bascom Palmer Eye 

Institute, intravitreal bevacizumab is routinely administered 

in patients with OCT-evidence of radiation maculopathy and 

a best corrected visual acuity (BCVA) of 20/25 or worse. 

Therefore, the purpose of this study was to evaluate the 

3-year benefits on visual acuity of intravitreal bevacizumab 

for treatment of radiation maculopathy in patients that 

maintained vision of 20/50 or better.

Methods
Patients
The University of Miami Institutional Review Board approved 

this retrospective study. Inclusion criteria included patients 

that had maintained 20/50 or better vision after developing 

radiation maculopathy from iodine-125 plaque brachytherapy 

for uveal melanoma from 2006–2009. Patients were followed 

up for a minimum of 6 months and were evaluated with SD-

OCT (Heidelberg Engineering GmbH, Heidelberg, Germany) 

at 2–4 month intervals following plaque removal. Treatment 

with intravitreal bevacizumab commenced at the first signs 

of radiation vasculopathy with BCVA of 20/25 or worse, 

followed by repeat injections for persistent vasculopathic 

changes and a vision of 20/25 or worse.

Plaque brachytherapy procedure
All patients presenting with posterior uveal melanoma under-

went iodine-125 radioactive plaques using standard surgical 

techniques.41–43 A standard Collaborative Ocular Melanoma 

Study (COMS) plaque (a Silastic implant including integrated 

iodine-125 seed grooves placed into a gold-backed shield) 

with iodine-125 plaque seeds designed to deliver 85 Gy to 

the tumor apex was used in all cases. After the plaque was 

brought into the field, 5-0 nylon sutures were used to place the 

plaque, and the position was tested with intraoperative ultra-

sound by either the surgeon (TGM) or a registered diagnostic 

medical ultrasonographer using a contact B-scan instrument 

(Ophthascan® S; Alcon Surgical Inc, Irvine, CA or Innovative 

Imaging Inc, Sacramento, CA). Echographic studies were 
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performed to acquire both  longitudinal and  transverse plaque 

views relative to the tumor.44–46  Photographic documentation 

and hard copy records were obtained. If removed, rectus 

muscles were reattached, and the conjunctiva was closed. 

The operative eye was patched and covered with a lead 

shield, and the plaque was removed after a mean of 3 days 

and 3 hours (range 3–4 days).

Bevacizumab injections
Patients were evaluated with SD-OCT at 2–4 month intervals 

following plaque removal, along with complete ophthalmic 

examination including indirect ophthalmoscopy, echography, 

and wide-field imaging. Treatment with 1.25 mg/0.05 cc 

intravitreal bevacizumab commenced at the first signs of 

radiation vasculopathy as detected by SD-OCT evidence of 

macular edema.13 The need for repeat injections for recurrent 

or persistent vasculopathic changes was associated with a 

lack of improvement or decline in BCVA. Cases refractory 

to bevacizumab alone were given intravitreal injection with 

4 mg/0.1 cc triamcinolone acetonide. Radiation maculopathy 

was graded in a blinded fashion using the following clas-

sification system: grade 1 indicates extrafoveal, noncystoid 

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

noncystoid edema; grade 4, mild-to-moderate foveal cystoid 

edema; and grade 5, severe foveal cystoid edema.13 The 

authors also proposed a grade 6 to be added to the OCT 

classification, which indicates severe foveal cystoid edema 

with subretinal fluid. Patients were examined every 6 months 

by medical oncology.

Analysis
Eyes treated with intravitreal bevacizumab for radiation 

maculopathy that demonstrated BCVA of 20/50 or better were 

evaluated. Mean visual acuity was calculated using logarithm 

of the minimal angle of resolution analysis. Numerical values 

of 20/4000, 20/8000, 20/20,000, and 20/200,000 represented 

counting fingers, hand movement, light perception, and 

enucleation, respectively. The proportion of radiation retino-

pathy patients in the current series that maintained 20/50 or 

better were compared to the proportion of all patients with 

plaque in the COMS series that maintained 20/50 or better 

using Fisher’s two-tailed analysis.

Results
Of the subset (mean age 63 years) of patients showing 

improvement in visual acuity after 3 years, the mean 

maximal base was 13.1 mm (median 14 mm; range 4.5–

18.5 mm) - 0.6 mm smaller than the mean of the entire 

series, and mean tumor height was 3.2 mm (median 2.9 mm; 

range 1.1–17.1 mm) – 0.8 mm smaller than the mean of 

the entire series of radiation retinopathy patients (Table 1). 

Table 2 further characterizes the vision and treatment course 

for this subset.

Of 159 patients treated with intravitreal bevacizumab 

for radiation retinopathy from 2006–2009, 81 (50.9%) were 

able to maintain a BCVA of 20/50 or better 3 years follow-

ing plaque brachytherapy. Fifteen eyes demonstrated 20/20 

vision (18.5%), 18 eyes had 20/25 (22.2%), 18 eyes had 

20/30 (22.2%), 26 eyes had 20/40 (32.1%), and four eyes 

had 20/50 (5%) vision. These 81 patients were given a mean 

of five injections (range 1–17) over a mean of 17.6 months 

(range 1–54 months), starting at 15.8 months after plaque 

brachytherapy. Mean BCVA prior to plaque placement was 

20/34. At the time of first detection of radiation maculopathy 

via SD-OCT and thus administration of first intravitreal anti-

VEGF injection, mean BCVA for this subset was 20/43, which 

improved to 20/31 34.6 months (median 36 months) after 

plaque brachytherapy (Figure 1, Table 3).  Improvement from 

pretreatment to posttreatment visual acuity was statistically 

significant (P , 0.001, paired t-test). While no large studies 

to the authors’ knowledge serve as a comparative control 

investigating 3 years of visual acuity in eyes with radiation 

maculopathy, it is interesting to note that after 36 months 

follow-up in the COMS study, only 30.9% of radioactive 

plaque patients demonstrated 20/40 or better BCVA.

In the current series, 81 of 159 radiation maculopathy 

eyes (50.9%) maintained 20/50 or better vision after 3 years. 

Sixteen of those 81 eyes (19.8%) underwent treatment with 

additional laser photocoagulation or pars plana vitrectomy 

for radiation retinopathy compared to 53/159 eyes (33.3%) 

in the entire series of radiation maculopathy patients. Noted 

complications included neovascular glaucoma requiring 

topical medication in 12.3% (four eyes) of the subset of 

patients able to maintain 20/50 or better vision after 3 years 

Table 1 Tumor characteristics

Tumor characteristics Number of patients 
(n = 81)

Size
 Small 3
 Medium 62
 Large 16
Location
 Choroidal 33 (40.7%)
 Juxtapapillary 14 (17.2%)
 Ciliary body/choroid 21 (25.9%)
 Macular involvement 13 (16%)
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Table 2 Patient demographics and treatment information

Outcomes Values COMS report number 16* P value

Final BCVA of 20/50 or better  
in radiation maculopathy patients

n = 81/159  
(50.9% of radiation maculopathy patients)

Mean follow-up time after plaque 
Median follow-up time

34.6 months (range 9–70 months) 
36 months

36 months

Mean time for radiation  
maculopathy development

15.8 months 
(range 3–50 months)

Mean follow-up time after  
radiation maculopathy

17.6 months  
(range 1–54 months)

 Male, female 55%, 45%
 Mean age 62.6 years
 Mean number of injections** 5.0 (range 1–17)
Preradiation BCVA 20/34
Pretreatment mean macular edema 3.3 (range 1–5)
Posttreatment BCVA 20/31
Posttreatment mean foveal thickness 312.8 μm (median 295 μm; range 209–661 μm)
Posttreatment mean macular edema 1.9 (range 1–5)
Final BCVA 20/40 or better  
in radiation maculopathy patients

n = 77/159 
(48.4% of radiation maculopathy patients)

n = 155/501 
(30.9% patients with plaque)

P , 0.0001*,+

Mean BCVA after first injection 
Mean BCVA at final visit

20/43 
20/31

Notes: *Values from the Collaborative Ocular Melanoma Study are based on all patients with plaque, and not necessarily radiation maculopathy patients, hence the P value 
is underestimated here; **twelve patients also received a mean of 2.1 (median 2) triamcinolone injections, one of which ended with 20/50 or better vision; +Fisher’s two-
tailed test.
Abbreviations: BCVA, best corrected visual acuity; COMS, Collaborative Ocular Melanoma Study.
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Figure 1 Mean best corrected visual acuity for the subset of patients maintaining 20/50 or better vision. 
Notes: Eighty-one patients were given a mean of five injections (range 1–17) over a mean of 17.6 months (range 1–54 months), starting at 15.8 months after plaque 
brachytherapy. For this subset, the preplaque mean (logarithm of the minimal angle of resolution) best corrected visual acuity of 20/34 deteriorated to 20/43 at first 
presentation of radiation maculopathy, and eventually improved to mean best corrected visual acuity of 20/31 at their final visit (P < 0.001, paired t-test).
Abbreviations: BCVA, best corrected visual acuity; inj #1, first injection; plq, plaque.

and 7.5% (twelve eyes) in the entire series, as well as cataract 

development in 24.7% (20/81 eyes) of the subset and 36.5% 

(58/159 eyes) of the entire series, all of which were treated 

with phacoemulsification therapy. Seven patients with severe 

radiation retinopathy that were refractory to treatment with 

bevacizumab alone underwent treatment with additional 

triamcinolone therapy, of which one patient was able to 

maintain 20/50 or better vision at 3 years.

For the patients showing improvement in visual function 

following intravitreal injections of bevacizumab (n = 81), 

foveal thickness was stabilized with a decrease to 313 μm 

(range 209–661 μm) after a mean of five injections over the 

submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1742

Shah et al

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Ophthalmology 2012:6

Table 3 Percentage of best corrected visual acuity for available patients in each visual category for the 3-year follow-up period 
following plaque brachytherapy

Best corrected  
visual acuity

Preplaque  
brachytherapy

2–4  
months

5–7  
months

8–14  
months

15–20  
months

21–27  
months

28–33  
months

34+  
months

20/20 or better 25.9% 25.9% 25.9% 28.9% 31.2% 40.3% 26.5% 23.1%
20/25–20/50 58.0% 58.1% 56.8% 59.2% 59.7% 58.2% 67.4% 76.9%
20/60–20/80 8.7% 12.3% 12.3% 6.6% 3.9% 1.5% 6.1% 0%
20/100–20/160 3.7% 2.5% 3.7% 3.9% 2.6% 0.0% 0.0% 0%
20/200–20/320 2.5% 1.2% 1.2% 0.0% 1.3% 0.0% 0.0% 0%
20/400–20/640 1.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0%
20/800 or worse 0.0% 0.0% 0.0% 1.3% 1.3% 0.0% 0.0% 0%
Total patients 81 81 81 76 77 67 49 39
Mean visual acuity 20/35 20/34 20/34 20/33 20/33 20/29 20/31 20/30

Notes: Patients include those that developed radiation maculopathy and maintained 20/50 or better vision at their final follow-up visit (n = 81).
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Figure 2 Correlation between foveal thickness and logarithm of the minimal angle of resolution (A) at first detection of macular edema and (B) after antivascular endothelial 
growth factor treatments.
Abbreviation: logMAR, logarithm of the minimal angle of resolution.

course of 17.6 months (Figure 2). For these patients, at the 

time of radiation maculopathy diagnosis, mean radiation 

maculopathy grade of 3.3 declined to a mean grade of 1.9 at 

the final follow-up visit, an improvement which was statisti-

cally significant (P , 0.0001).

Discussion
Exploring potential therapies for radiation-related com-

plications remains a crucial subject in ocular oncology. 

Reports show that half of all patients treated with iodine-125 

plaque brachytherapy lose at least six Snellen lines of vision 
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within 3 years, with 43% having visual acuity worse than 20/200 

and only 34% of patients demonstrating 20/40 or better vision 

at the final follow-up.2,13 Thus, the need to investigate more 

effective treatment modalities to preserve and maintain func-

tional vision in patients developing radiation maculopathy is 

warranted.2,38,47 Although various treatment modalities for radia-

tion maculopathy have been investigated, including hyperbaric 

oxygen,48 laser photocoagulation,49 and triamcinolone acetate,13 

there has been limited success regarding the effective treatment 

of radiation-induced macular edema.13

In a study by Finger and Kurli, two groups of patients 

were treated with laser photocoagulation (one with evidence 

of radiation maculopathy and one “high-risk” group). In 

patients with radiation maculopathy, sector laser photoco-

agulation led to a regression of maculopathy in approxi-

mately 65% of patients and only 15% lost three or more lines 

of vision. Interestingly, only 19% of patients treated with 

prophylactic laser prior to clinically evident disease later 

developed maculopathy. No patient in the prophylactic laser 

group lost three or more lines.49 Another study by Kinyoun 

showed improved mean final visual acuity by 0.34 logarithm 

of the minimal angle of resolution LogMAR after 51 months 

in 19 patients undergoing grid laser treatment compared to 

23 untreated controls.50 A single report by Bakri and Beer 

has suggested the beneficial role of verteporfin photody-

namic therapy following focal laser for radiation edema, 

although the potential mechanism of effect is unknown.51 

Periocular triamcinolone has also been investigated for 

radiation maculopathy, showing sustained benefit 6 months 

after treatment.52

Triamcinolone administered at the time of plaque removal 

and at 4-month intervals has demonstrated a decrease in 

rates of macular edema, as well as moderate to severe 

vision loss.13 Using intravitreal triamcinolone, Shields et al 

reported a decline in mean foveal thickness from 417 μm 

to 207 μm a month following treatment, and a stable or 

improved visual acuity in 45% of 31 patients by 6 months.53 

In the authors’ experience, triamcinolone is often utilized as 

a consolidation therapy. For patients with massive macular 

edema and cystic changes where bevacizumab does not lead 

to significant improvement, combination treatment with 

bevacizumab followed by supplemental triamcinolone may 

often stabilize the macular edema. However, these patients 

often have an altered inner segment/outer segment junction 

from the chronic macular edema, and despite improvement 

in the intraretinal fluid and restoration of retinal architecture, 

visual acuity rarely improves significantly.

A limited case series suggested that injections with 

bevacizumab could stabilize or improve visual acuity in up 

to 86% of patients,34 and further studies have demonstrated 

improvement in BCVA as early as 1 month after a single 

administration of bevacizumab.54 In the current study, all 

patients with visually compromising radiation maculopathy 

were treated with intravitreal bevacizumab at first signs of 

vasculopathic changes detected by SD-OCT.

Baseline median visual acuity in the COMS study was 

20/32, with a substantial decrease in vision at 3 years fol-

lowing plaque treatment to a median of 20/125. Of note, the 

COMS series included all 623 patients who received plaque 

brachytherapy, including those that may not have developed 

radiation maculopathy. Out of these patients, 49% lost six 

or more lines of vision after 3 years.2 In the current study, 

the improvement in visual acuity was significantly better 

(P , 0.0001). It was found that 48.4% of patients with visual 

compromising radiation maculopathy treated with intravitreal 

bevacizumab injections maintained 20/40 or better vision at 

3 year follow up; in contrast, the COMS study showed that only 

30.9% of eyes maintained 20/40 or better vision.2 In addition, 

a study by Char et al further showed that only 26% of total eyes 

receiving plaque therapy were able to retain 20/40 or better 

vision at 2–3 years following plaque brachytherapy.55

Fluorescein angiography utilized within COMS was not 

found to be correlated with early radiation maculopathy as 

detected by SD-OCT in the current study. Therefore, fluo-

rescein angiography findings may represent later changes 

in macular anatomy, and this method was not found to be 

informative in evaluating patients with early BCVA decline 

associated with SD-OCT findings of radiation maculopathy. 

The current study emphasizes the importance of early iden-

tification using SD-OCT, and has demonstrated that early 

treatment with anti-VEGF agents may stabilize the retinal 

vasculature, decreasing vascular permeability, and resulting 

in a reconstitution of the blood–retinal barrier. In addition, 

anti-VEGF treatment may allow for a reduction of the mean 

macular edema grade that may occur as early as 4–6 weeks 

following intravitreal bevacizumab injection.36,54

In patients that maintained 20/50 or better BCVA by 

the final follow-up, evidence of macular edema onset by 

SD-OCT was found as early as 3 months following plaque 

radiotherapy, with a mean incidence of 15.8 months following 

plaque brachytherapy. Figure 3 shows SD-OCT images of 

patients that demonstrated a significant reduction in macular 

edema, with an improvement in visual acuity. In the current 

study, a positive correlation was also observed between initial 
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Figure 3 (Continued)
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Figure 3 Spectral domain optical coherence tomographic images of three patients showing improvement in best corrected visual acuity to 20/50 or better following 
bevacizumab treatments for radiation maculopathy. (A) Patient 1: underwent plaque brachytherapy (right eye) with 20/25 vision at the time. Four years after treatment, the 
patient presented with subretinal fluid and foveal cysts, grade 6 with best corrected visual acuity of 20/80, and mean foveal thickness of 802 μm. (B) Patient 1: after treatment 
with six intravitreal bevacizumab treatments over 19 months, visual acuity improved to 20/25 and macular edema improved to grade 4. Mean foveal thickness decreased to 
339 μm. (C) Patient 2: underwent plaque brachytherapy (left eye) with 20/400 vision at the time. Twenty-two months after treatment with plaque brachytherapy, the patient 
presented with grade 5 macular edema and best corrected visual acuity of 20/70 with mean foveal thickness of 483 μm. (D) Patient 2: after treatment with five intravitreal 
antivascular endothelial growth factor injections over 12 months, visual acuity improved to 20/25, macular edema improved to grade 4, and mean foveal thickness decreased 
to 366 μm. (E) Patient 3: presented with radiation maculopathy (grade 6) 31 months after treatment with plaque brachytherapy with 20/30 in the right eye and mean foveal 
thickness of 472 μm. (F) Patient 3: after receiving two intravitreal antivascular endothelial growth factor injections over 10 months, vision improved to 20/30, macular edema 
grade resolved to normal from grade 6, and mean foveal thickness decreased to 284 μm.

macular edema grade and final BCVA.13 It was also noted 

that some patients showing persistent macular edema at the 

final follow-up visit were still able to maintain functional 

visual acuity.

The current study suggests that despite visually signifi-

cant radiation maculopathy, early treatment with intravitreal 

bevacizumab and repeated injections may maintain vision for 

a minimum of 35 months following plaque brachytherapy. Of 

note, the patients that maintained functional vision (20/50 or 

better) had good preinjection visual acuity (20/43), emphasizing 

the importance of early identification of macular edema with 

SD-OCT and early treatment prior to substantial vision loss.

Limitations to the current study include a relatively 

small sample size (although it is the largest to date), limited 

follow-up time of 3 years following plaque brachytherapy, 

its retrospective nature, and the inclusion of only a single 

institution. Furthermore, this study lacked a control group of 

patients with radiation retinopathy that did not receive any 

bevacizumab treatment. However, the goal of this study was 

to focus primarily on the 81 patients that were able to maintain 

functional visual acuity after treatment with bevacizumab. 

Radiation doses to the fovea were not calculated; however, 

similar rates of macular involvement (16% versus 14.5%) 

when comparing the subset of patients that maintained 20/50 

or better vision to the entire series of radiation maculopathy 

patients were noted. Radiation maculopathy complications 

were found to commence earlier than 3 years which may 

introduce some lead time bias. Additional studies are needed 

to investigate whether the effects of repeated intravitreal beva-

cizumab continues to be efficacious at future time points.

Conclusion
This study has demonstrated the importance of early 

identification of radiation maculopathy using SD-OCT. 
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While radiation retinopathy can be visually devastating, early 

treatment of visually-compromising radiation maculopathy 

with targeted intravitreal bevacizumab shows promise in 

stabilizing and even improving vision, allowing many patients 

to maintain 20/50 or better vision.
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