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INTRODUCTION

Acquired retinal astrocytoma is a benign glial intraretinal 
tumor.1 It is considered the retinal equivalent of low‑grade 

brain astrocytomas. Despite its benign cytology, it can show 
progressive growth and behave as a locally aggressive malignant 
tumor. The clinical course can be complicated with exudative 
retinal detachment, vitreous hemorrhage, neovascular 
glaucoma and a blind, painful eye, ultimately leading to 
enucleation.2,3

The management of acquired astrocytoma remains controversial. 
External beam radiotherapy,2 laser photocoagulation,4 
cryotherapy, plaque radiotherapy and pars plana vitrectomy 
and endoresection5 were previously proposed as the treatment 
options to avoid enucleation.3 However, these treatments have 
been ineffective in many patients.2‑4 Over time, some studies 
revealed success with verteporfin photodynamic therapy (PDT) 
in the treatment of acquired retinal astrocytomas.6‑8 In this 
case report, we present a patient with symptomatic, presumed 
acquired retinal astrocytoma ‑ without evidence of tuberous 
sclerosis ‑ that showed dramatic regression after a single session 
of PDT.

CASE REPORT

A 42‑year‑old female noted decreased visual acuity in 
her right eye for 1 month. The visual acuity was counting 
fingers at one meter in the right eye and 20/20 in the left 
eye. Anterior segment examination was normal in both eyes. 
The fundus was unremarkable in the left eye. In the right 
eye, there was a juxtapapillary, amelanotic, yellow‑white 
lesion with circinate exudation, exudative inferior 
hemiretinal (including fovea) detachment and overlying marginal 
retinal hemorrhages [Figure 1a]. The lesion was 3.6 mm in 
thickness and had a basal diameter of 3 mm. Optical coherence 
tomography (OCT) imaging through the fovea demonstrated a 
serous retinal detachment [Figure 1b]. OCT through the lesion 
showed preservation of the linear configuration of the retinal 
pigment epithelial layer with deep optical shadowing, suggesting a 
tumor of retinal and not choroidal origin [Figure 1c]. Fluorescein 
angiography revealed early hypofluorescence with scarce intrinsic 
vascularity [Figure 1d] and diffuse late‑phase hyperfluorescence 
with subretinal fluorescein leakage [Figure 1e]. Ultrasonography 
disclosed a solid, pedunculated lesion inferior to the optic disc 
with medium internal reflectivity and inferior exudative retinal 
detachment [Figure 1f]. There was no systemic evidence of 
tuberous sclerosis or neurofibromatosis.
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Figure 3: 2 years after photodynamic therapy: (a) Marked regression of the 
tumor. (b) Optical coherence tomography (OCT) (fovea) shows disappearance of the 
serous retinal detachment. (c) OCT (lesion) precisely demonstrates the intraretinal 
location of the tumor with overlying epiretinal membrane. (d) Ultrasonography 
discloses minimal elevation due to residual scar. (e) Late phase angiography showing 
hyperfluorescence with staining of the residual, intraretinal fibrotic tissue

Patient was diagnosed with presumed acquired retinal 
astrocytoma. With informed consent from the patient, the 
tumor was treated with a single session of PDT using standard 
treatment parameters (50 J/cm2 light dose, 600 mW/cm2 power 
and 83 s duration). An intravenous injection of 6 mg/m2 body 
surface area verteporfin over 10 min was performed then laser 
with emission wavelength of 689 nm was delivered to the entire 
tumor in one spot (5400 microns), avoiding the optic disc as 
much as possible.

Following PDT, the visual acuity decreased to hand motion due 
to dense vitreous hemorrhage that developed during the 1st week 
after treatment [Figure 2a]. The vitreous hemorrhage cleared 
spontaneously in 2 months [Figure 2b‑d]. Thereafter, the visual 
acuity gradually improved to 20/40 with complete regression 
of the tumor into a fibrotic scar‑like tissue at 6 months, 20/25 
with complete resolution of lipid exudation and exudative retinal 
detachment at 14 months and 20/20 at 2 years [Figure 3]. 
At 51 months follow‑up, visual acuity remained stable with 
complete tumor atrophy and no recurrence.

DISCUSSION

Benign retinal astrocytic lesions include reactive retinal gliosis, 
astrocytic hamartoma and acquired astrocytoma.1,7 Retinal 
gliosis usually occurs after trauma, inflammation, or infection. 
Astrocytic hamartoma is typically stable, diagnosed in early 
childhood and is often associated with tuberous sclerosis or 
neurofibromatosis.1 In contrast, acquired astrocytoma is a 
sporadic tumor that occurs in relatively older individuals, is not 

Figure 1: Before photodynamic therapy: (a) Color fundus photograph shows a 
juxtapapillary, yellow‑white retinal lesion with circinate exudation and exudative retinal 
detachment. (b) Optical coherence tomography (OCT) through the fovea demonstrates 
serous foveal detachment. (c) OCT through lesion shows preservation of the linear 
configuration of the retinal pigment epithelial layer with deep optical shadowing, 
suggesting a tumor of retinal origin. (d) Early hypofluorescence with scarce intrinsic 
vascularity. (e) Diffuse late‑phase hyperfluorescence with subretinal fluorescein 
leakage and note the lack of typical small, well‑defined fine blood vessels over the 
tumor in the early vascular filling phases. (f) Ultrasonography reveals a non‑calcified, 
pedunculated retinal mass with acoustic solidity and inferior retinal detachment
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Figure 2: Regression of tumor after photodynamic therapy at: (a) 1 week, 
(b) 1 months, (c) 2 months and (d) 3 months

associated with tuberous sclerosis and is often symptomatic and 
progressive.1,3 Thus, any delay in the diagnosis and treatment may 
result in poor visual outcomes and increased ocular morbidity.

The diagnosis of acquired retinal astrocytoma depends on the 
clinical finding and imaging results.1 It appears as a yellow‑white 
nodular lesion within the sensory retina. It is typically located in 
the macular or juxtapapillary region. Fluorescein angiography 
typically shows small, well‑defined fine blood vessels in the 
tumor in the early vascular filling phases and rather intense, 
diffuse late staining. Ultrasonography reveals a non‑calcified, 
nodular mass with high internal reflectivity. OCT can be used to 
document the intraretinal location of the tumor and its highly 
reflective features. Fine needle aspiration may be required in 
establishing the correct diagnosis in atypical cases.7
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The differential diagnosis of acquired retinal astrocytoma 
includes choroidal melanoma, solitary idiopathic choroiditis, 
retinoblastoma and retinal hemangioblastoma.1 The tumor 
reported in the current case was located in the sensory retina. 
The confirmation of the retinal location with OCT (especially 
images from follow‑up such as Figure 2c) aided in differentiate 
it from a tumor of choroidal origin. Furthermore, the color of 
the tumor was yellow‑white and it was hypofluorescent without 
any evidence of small, well‑defined capillaries in the early 
phase of angiography. In contrast, retinal hemangioblastoma 
is typically a reddish‑pink tumor of the fundus and shows 
rapid hyperfluorescence in the arterial phase of the fluorescein 
angiography. Finally, retinoblastoma of comparable size to our 
case does not usually cause such lipid exudation and exudative 
retinal detachment. The pedunculated architecture with acoustic 
solidity and lack of calcification in B‑scan ultrasonography also 
favors the diagnosis of presumed acquired astrocytoma. Despite 
its atypical features in fluorescein angiography and lack of 
histopathologic confirmation, our case presumably represents an 
example for an acquired retinal astrocytoma.1,3,8 We believe that 
the presence of lipid exudation and exudative retinal detachment 
is consistent with the aggressive behaviour.8

PDT has been used for treatment of various intraocular tumors, 
including choroidal hemangioma,9 osteoma,10 melanoma,11 
exudative changes over nevus/combined hamartoma,12,13 
retinal capillary hemangioma14 and retinal vasoproliferative 
tumors.15 Due to the poor response of acquired astrocytoma 
to laser photocoagulation and radiotherapy, recent studies 
have focused on PDT to avoid enucleation in the management 
of this lesion.6‑8 In 2006, Mennel et al.6 reported the first 
successful treatment with PDT of a symptomatic retinal 
astrocytic hamartoma associated with tuberous sclerosis. 
They demonstrated complete resolution of subretinal fluid, 
disappearance of tumor vessels and improved vision after one 
session (166 s) of PDT. In 2008, Shields et al.7 described the 
use of PDT for a pigmented variant of acquired astrocytoma 
in an 18‑year‑old female with no history of tuberous sclerosis. 
They showed minimal involution of the tumor, but complete 
resolution of macular exudation, edema and subretinal fluid 
with improvement of visual acuity following one session of 
PDT with standard parameters. Eskelin et al.8 reported similar 
outcome in two cases with symptomatic, locally aggressive 
astrocytomas. They used PDT successfully as a secondary 
treatment (after failure with prior laser photocoagulation) 
for a juxtapapillary astrocytoma in a 34‑year‑old male with 
tuberous sclerosis and as a primary treatment for a macular 
astrocytoma in a 68‑year‑old man without tuberous sclerosis. 
Following one session of PDT with standard parameters, they 
observed regression of tumors and complete resolution of 
exudative retinal detachment in both patients. In our case, 
a pronounced effect on the symptomatic, juxtapapillary, 
presumed acquired retinal astrocytoma was obtained with a 

single session of PDT. The vitreous hemorrhage after PDT 
presumably occurred due to the rupture of superficial vessels 
over the tumor.

CONCLUSION

Our paper demonstrates dramatic regression of a symptomatic, 
juxtapapillary, presumed acquired retinal astrocytoma with 
complete resolution of exudative retinal detachment and 
lipid exudation after one session of PDT. Thus, PDT can be 
considered as a first‑line treatment in cases with acquired retinal 
astrocytoma.
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