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Case Report

Treatment of Intravitreal Ranibizumab Resistant Radiation
Retinopathy with Intravitreal Dexamethasone Implant:

A Case Report
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Abstract

A 43-year-old female patient presented with complaints of decreased vision in both eyes. Her medical history revealed
the diagnosis of metastatic breast cancer. She was treated with chemotherapy, and whole-brain, manubrium sterni, and
right chest wall radiation therapy. Best-corrected visual acuity (BCVA) was 20/200 and 20/160 in the right and left eye,
respectively. Optical coherence tomography (OCT) confirmed the presence of cystoid macular edema (CME). OCT angi-
ography confirmed the presence of microaneurysms, ischemia, and capillary drop-out on the macula. Fundus fluorescein
angiography revealed multiple microaneurysms with surrounding ischemia and leakage. Based on these findings and medi-
cal history, a diagnosis of radiation maculopathy was considered. The patient was administered intravitreal four doses of
ranibizumab injections. Laser photocoagulation was performed on the ischemic areas of the retina in both eyes. Despite
the follow-up and treatment, the presence of residual CME and BCVA 20/200 in both eyes was determined; it was decided
to change the treatment regimen to an intravitreal dexamethasone implant. One month after injection, BCVA was 20/80
in both eyes, and normal foveal contour and no edema as confirmed on OCT. The DEX implant showed a promising result
and should be kept in mind in the treatment of radiation retinopathy.
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Introduction

Radiation retinopathy is a vision-threatening complication
that can occur with the effect of irradiation applied to the
globe and orbit, as well as the head and neck (1,2). The to-
tal dosage and daily fraction size, the applied area, and the
type of irradiation affect the incidence and severity of radi-
ation retinopathy (3,4). It occurs due to progressive occlu-
sive microangiopathy of retinal capillaries due to endothelial

cell damage (I-4). Different treatment modalities have been
tried so far including laser photocoagulation, intravitreal tri-
amcinolone, and intravitreal anti-vascular endothelial growth
factor agents with variable results (2,5-9).

In this report, we describe the case of a female patient
who developed radiation retinopathy with ranibizumab-re-
sistant macular edema, as a result of irradiation for brain
metastatic breast cancer, and was treated with intravitreal
dexamethasone (DEX) implant.
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Case Report

A 43-year-old female patient presented with complaints
of decreased vision in both eyes. Her medical history re-
vealed the diagnosis of metastatic breast cancer in the same
year. At the time of diagnosis, she had metastasis to the
brain and manubrium sterni. She was treated with chemo-
therapy and whole-brain, manubrium sterni, and right chest
wall radiation therapy (300 x [0:3000 cGy) in the medical
and radiation oncology departments of our clinic. She had
no other systemic disease. On presentation, best-correct-
ed visual acuity (BCVA) was 20/200 and 20/160 in the right
eye and left eye, respectively. Fundus examination revealed
cystoid macular edema (CME). Optical coherence tomog-
raphy (OCT) confirmed the presence of CME. Further-
more, OCT revealed serous macular detachment (SMD) in
the right eye. Optical coherence tomography angiography
(OCTA) confirmed the presence of microaneurysms, isch-
emia, and capillary drop-out on the macula (Fig. I). Fundus
fluorescein angiography (FFA) revealed multiple microaneu-
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rysms with surrounding ischemia and leakages correspond-
ing to microaneurysms (Fig. 2). The maculopathy that con-
cerning the radiotherapy and the radiation dose delivered,
confirmed the diagnosis of radiation maculopathy. The pa-
tient was administered intravitreal four doses of ranibizum-
ab (Lucentis, Novartis, Basel Switzerland) injections to each
eye with monthly follow-up in 6 months. Laser photocoag-
ulation was performed on the ischemic areas of the retina
in both eyes. Despite the follow-up and treatment, BCVA
was 20/200 in both eyes. The OCT revealed SMD and per-
sistent CME in both eyes. Following the decision to change
the treatment option, intravitreal DEX (Ozurdex, Allergan,
Irvine, California, USA), a sustained-release intravitreal im-
plant of 0.7 mg DEX, was administered. One month after
injection, BCVA was 20/80 in both eyes and OCT showed
normal foveal contour and no macular edema (Fig. 3). No
side effects or complications including increased intraocu-
lar pressure were observed. No recurrence was observed
3 months after the DEX implant. However, follow-up of the
patient continues in the ophthalmology department within

Figure 1. Optical coherence tomography angiography scan revealed the presence of microaneurysms,

ischemia, and capillary drop-out in both macula.
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Figure 2. Fundus fluorescein angiography showed multiple microaneurysms with surrounding isch-
emia in the early stage and leakages in the late stage in both eyes.
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Figure 3. Optical coherence tomography images of a patient with radiation retinopathy and related
macular edema. (a, b) Note that before injection of intravitreal ranibizumab, presence of cystoid
macular edema (CME) in both eyes and serous macular detachment (SMD) in the right eye. Central
macular thickness (CMT) was 392 pm (including 205 pm subretinal fluid) in right and 501 pm in the left
eye. (c, d) After four times injections of ranibizumab, persistent CME and presence of bilateral SMD
were present. CMT was 355 pm (including 109 pm subretinal fluid) in right and 522 um (including 188
um subretinal fluid) in the left eye. (e, f) After implantation of intravitreal dexamethasone implant, the
disappearance of CME and normalization of foveal contour in both eyes. CMT was 183 um in right and
197 pm in the left eye.



Sabaner et al., Treatment of Radiation Retinopathy with DEX

327

the pro re nata (PRN) strategy, and intravitreal anti-VEGF
or DEX administration was planned in case of recurrence.
Written informed consent was obtained for all injections.
Furthermore, signed informed consent was obtained from
the patient for the publication and any accompanying images.
This case report is following the ethical principles outlined in
the Declaration of Helsinki.

Discussion

Radiation maculopathy can occur after plaque radiotherapy
and external beam radiotherapy for diseases such as prima-
ry choroidal melanoma, neck and head cancers, metastases,
leukemia, and non-neoplastic Graves’ disease (4-9). Although
various precautions are taken for patients during and after
radiotherapy, unfortunately, radiation maculopathy can still
be encountered today. Our patient had received external
beam radiotherapy due to the diagnosis of brain and sternum
metastasis of the primary breast cancer.

Retinopathy ordinarily occurs 6 months to 3 years after
irradiation sessions (1,5,9). Furthermore, when it occurs,
unluckily, it is irreversible. This delayed effect is explained by
abnormal aberrant mitotic processes and the chronic endo-
thelial toxic effects of radiation. In this patient, blurred vision
complaints, and macular edema confirmed with OCT were
detected approximately 9 months after irradiation.

The threshold for radiation retinopathy is 45-50 Gy with
daily fractions of 1.8-2 Gy. Using larger beam, doses and
rates increase radiation complications (2,5). Radiation reti-
nopathy develops in more than 50% of patients who receive
an average of 65 Gy to a healthy retina (5). In this case,
retinopathy developed despite irradiation of 30 Gy in total.
For this reason, it will be appropriate to perform an eye
examination of patients who are irradiated even at this dose.

Demonstration of capillary non-perfusion in FFA is im-
portant in the diagnosis of radiation retinopathy (I,2).
Furthermore, vascular occlusive changes, venous beading,
microaneurysm, intraretinal microangiopathy, vascular dil-
atation, neovascularization, and retinal hemorrhage can be
detected, and macular leakage can be observed in the pres-
ence of macular edema (5-9). In this case, leakage was de-
tected due to macular edema, and severe vascular occlusion
findings were observed by OCTA and FFA.

Macular laser, anti-VEGF agents, triamcinolone aceton-
ide, and the DEX implant are used in the treatment of mac-
ular edema, which is suggested to be due to ischemic dam-
age (2,5-9). However, the DEX implant is not an approved
treatment for radiation retinopathy and is used off-label.
Although the response to anti-VEGF therapy is reported to
be good, persistent or resistant macular edema may also be
seen (7-9). In addition, control of macular edema and retinal
structure with OCT is recommended after 3 to 5 intravitreal

anti-VEGF loading doses in diabetic macular edema (10,11).
Although three loading doses are generally valid in Turkiye,
there may be differences between the opinion of physicians
and clinics. Since radiation retinopathy is an occlusive event
similar to diabetic retinopathy, similar initial treatment may
be rational. For these reasons, the treatment was planned
four loading injections of intravitreal anti-VEGF for this ra-
diation maculopathy and related macular edema case. After
loading doses, the visual acuity of the patient decreased on
the left (20/160 to 20/200), remained the same in the right
eye (both 20/200); also, macular edema increased in the left
eye (CMT: 501 to 522 pm), and although subretinal fluid de-
creased (205 to 109 pm) in the right, macular cystoid edema
persisted, and the sensorineural retinal thickness increased
(187 to 246 um). Therefore, due to all these, this situation
is considered an insufficient response/resistance to ranibi-
zumab. A previous case report showed the fine result of the
DEX implant for bevacizumab-resistant macular edema (8).
In this case report, a ranibizumab-resistant macular edema
case successfully showed functional and anatomical recov-
ery with DEX. However, the DEX implant is generally not
recommended as the first treatment option due to isch-
emic and occlusive events. Apart from these, follow-up of
the patient is important because radiation retinopathy is an
entity where recurrence can occur (9,12). For this reason,
follow-up of this patient continues within the PRN regimen.

Conclusion

The intravitreal DEX implant showed a promising result and
should be kept in mind in the treatment of radiation reti-
nopathy and related macular edema. It may represent an al-
ternative selection in those with suboptimal response, resis-
tance, or contraindication to intravitreal anti-VEGF therapy.
Furthermore, we recommend that patients irradiated to the
head and neck region undergo a dose-independent routine
eye examination.
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