Retinal angiomatous
proliferation occurring
after radiotherapy

Abstract

Purpose To describe two cases of retinal
angiomatous proliferation (RAP)-like lesion
following radiation therapy for primary tumor.
Retrospective evaluation
of two patients with previous irradiation

Patients and methods

treatment for a pleomorphic adenoma of the
lacrimal gland and a vocal cord carcinoma,
respectively. Visual acuity (VA), fluorescein
angiography and optical coherence tomography
were performed and demonstrated a RAP-like
lesion in both cases. Treatment with intravitreal
injections of Ranibizumab was performed with
a follow-up of 19 and 10 months, respectively.
Results Both the patients had a positive
response to the treatment with improvement
in VA and reduction of intraretinal fluid.
Conclusion RAP-like lesions can develop
following radiation treatment for a primary
tumor. In patients presenting with idiopathic
RAP, a history of prior radiotherapy should
be considered.
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Introduction

Retinal angiomatous proliferation (RAP) is a
subtype of age-related macular degeneration
described by Yannuzzi et al' in 2000. More
recently the term “Type 3 neovascularization’>
has been adopted as a synonym for RAP. We
describe two cases of RAP-like lesion secondary
to radiation treatment for primary tumor.
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Case reports
Case 1

An 83-year-old woman was referred to the
retina clinic because of distortions in OD.
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In 2003 she underwent surgical excision and
radiation therapy for a pleomorphic adenoma
of the right lacrimal gland. A month after the
radiotherapy she developed a right retinal
detachment, which underwent vitrectomy with
good visual acuity (VA). She also underwent
surgery for a right cataract and right ptosis.

At presentation VA was 0.91 logMAR OD and
0.12 logMAR OS. Ophthalmic examination
demonstrated right mild ptosis and superficial
punctate keratitis. Fundus examination showed
intraretinal exudates, intraretinal hemorrhages,
and an elevated macula (Figure 1a). Fluorescein
angiography (FA) demonstrated early
hyperfluorescence due to intraretinal
neovascularization (IRN) indicating RAP
(Figure 1b). Optical coherence tomography
(OCT) was also performed through the fovea
and confirmed the IRN finding together with
intraretinal fluid (IRF) (Figure 1c). OS was
unremarkable. A diagnosis of RAP-like lesion
was made and she was started on a loading
dose of three intravitreal injections of
Ranibizumab, given monthly followed by
treatment pro re nata (prn). Retreatment
criteria were based on the OCT appearance
showing persistent or new IRFE. The patient has
a follow-up of 19 months during, which she
received 14 Ranibizumab injections. VA
improved to 0.62 logMAR and the OCT
showed resolution of the INR and the IRF
(Figure 1d).

Case 2

An 82-year-old man presented at our clinic
because of a scotoma OD. He had previous
bilateral cataract surgery, bilateral mild non-
proliferative diabetic retinopathy (MNPDR)
with right clinically significant macular edema
laser treated, and epiretinal membrane OS.
Seven months earlier he underwent
radiotherapy for a right vocal cord carcinoma.
His VA was 1.17 logMAR OD and 0.36 logMAR
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Figure 1 (a) Fundus photo OD: intaretinal exudates, intraretinal hemorrhages and an elevated macula. (b) FA: (arrow head)
hyperfluorescent IRN with feeding arteriole (red arrow) and draining retinal vein (blue arrow) indicating RAP. (c) Optical coherence
OCT: hyperreflectivity within the outer retinal layer indicating IRN; increased macular thickness and hyporeflectivity due to IRF;

(d) OCT: resolution of the IRN and the IRF.

Figure 2 (a) Fundus photo OD: hard exudates, superficial and intraretinal hemorrhages. (b) FA: early hyperfluorescent anastomosis
(arrow head) with feeding arteriole (red arrow) and draining retinal vein (blue arrow) (c) OCT: small pigment epithelial detachment

together with IRN, IRF and subretinal fluid; (d) OCT: residual IRE.

OS. Retinal examination OD revealed hard exudates,
superficial and intraretinal hemorrhages, and IRF
(Figure 2a). FA highlighted an early anastomosis
(Figure 2b). OCT at the fovea confirmed IRF and
subretinal fluid associated with a small pigment
epithelial detachment (Figure 2¢c). A diagnosis of a RAP-
like lesion was made and he was started on a loading
dose of three intravitreal Ranibizumab injections. He
received six injections during 10 months follow-up.
The retreatment criteria were the same as for case 1.
VA improved to 0.80 logMAR but with some residual
IRF (Figure 2d).
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Discussion

Ophthalmic complications of radiotherapy following the
treatment for a primary tumor can affect any part of the
eye and its adnexa, and have been reported widely.*®
The clinical and diagnostic findings of our patients were
consistent with a RAP lesion. Although our first patient
developed ophthalmic complications following
irradiation, they started a year after the treatment and it
was only at a later stage that she developed a RAP-like
lesion. It is possible that the previous vitrectomy might
have a role in delaying the development of radiation



retinopathy. Our second case simply presented with a
RAP-like lesion. In this latter case the neovascularization
developed earlier, only 7 months post-treatment. Possibly
his MNPDR facilitated the development of the RAP-like
lesion. This patient also had laser scars owing to previous
grid laser therapy, but none were located at the fovea.
Furthermore, the fluorescein angiogram did not show
evidence of classic choroidal neovascularization.

A previous case report’ demonstrated the
development of a RAP-like lesion secondary to
irradiation with different histological characteristics from
a typical RAP.

Alternatively, it is also possible that the cases we
report are coincidental to the previous radiotherapy and
merely represent age-related macular degeneration.
However, the previous history of radiotherapy and the
fact that the RAP occurred on the same side of the
treatment, together with the lack of drusen and RPE
changes in the other eye, supports the hypothesis that
these two patients developed a RAP-like lesion
secondary to radiation.

Strenja-Lini¢ et al'® found microangiopathic changes
after radiotherapy for laryngeal carcinoma only in
those patients with increased cerebrovascular risks
such as diabetes mellitus and arterial hypertension.
This would explain why our second case developed a
RAP-like lesion relatively earlier compared with our first
case, which did not have any cerebrovascular risks.

In both of our patients with previous history of
radiotherapy, the fact that the RAP occurred on the
same side of the treatment and the lack of involvement
of the contralateral eye would support the hypothesis
that their RAP-like lesion is secondary to the radiation.
Also, an association between previous radiation
exposure and idiopathic perifoveal telangiectasis'! has
been proved. ‘The proliferative vasogenetic sequence in
RAP is very similar to IPT’, but without a choroidal
component.3

In conclusion, we believe that RAP should be
considered as one of the possible complications of
radiation treatment for a primary tumor of the
head and the neck. A history of previous radiotheraphy
should be queried in patients presenting with RAP.
Further research is required in order to examine the
possibility of radiation having a role in the
pathophysiology of RAP.
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Summary

What was known before
® Radiation retinopathy and choroidal neovascularization
are well-known complications of radiation therapy of the
neck and head.

What this study adds
® These two cases are showing two RAP-like lesions, which
developed following radiation treatment of the head and
neck in two different patients. This is a new association.
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