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ABSTRACT 

Background: Astrocytic tumors of the retina are rare. We report and discuss the clinical features of two cases of retinal 
astrocytoma along with presenting a current literature review. Case Presentation: Case 1 was a 46-year-old Japanese 
female who became aware of her decreased visual acuity. A fundus photograph indicated the presence of a 5 mm hemi- 
spherical yellow-white tumor, retinal edema and hard exudate around the tumor. In case 2, a 36-year-old Japanese fe- 
male became aware of her myodesopsia, and presented with a retinal tumor and vitreous hemorrhage in her right eye. 
Since the tumors occurred in the peripheral retina in both cases, endoresections were performed. Histological examina- 
tion showed that the tumors were composed of spindle-shaped cells with small nuclei, which was consistent with astro- 
cytes. Conclusion: Pathologically, it can be difficult to differentiate astrocytic tumors. Therefore, when making a diag- 
nosis, it is important that comprehensive examinations be done in conjunction with the clinical findings. Since retinal 
astrocytoma has a favorable prognosis, provided proper treatment is administered, utilization of endoresection for peri- 
pheral astrocytoma may be advantageous in this patient group. 
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1. Introduction 

A variety of benign and malignant tumors are known to 
involve the retina. The more common tumors include 
retinoblastoma, primary intraocular lymphoma and an- 
giomatosis retinae [1]. However, astrocytic tumors of the 
retina are quite rare [2], with these tumors sometimes 
found to be solitary in patients without stigmata of pha- 
komatosis. Conversely, multiple tumors are sometimes 
associated with tuberous sclerosis or neurofibromatosis 
patients [3,4].  

When present, glial tumors primarily tend to be hamar- 
tomas in these phakomatoses [3]. In one review, 71% of 
the astrocytic tumors occurred in patients with tuberous 
sclerosis (57%) or neurofibromatosis (14%), while the 
remaining 29% of the tumors occurred in patients with- 
out either tuberous sclerosis or neurofibromatosis [4]. 
Here, we report and discuss the clinical features of two 
cases of retinal astrocytoma along with presenting a cur- 
rent literature review. 

2. Case Report 

2.1. Case 1 

A 46-year-old Japanese female with no systemic disease 
or any significant medical or family history became 
aware of decreased visual acuity in her eyes. The patient 
stated that while she had no visual distortion, she felt the 
presence of a foreign body in addition to experiencing 
eye fatigue. Epiretinal membrane (ERM) and cataract 
were found in her right eye. At the time of admission, 
visual acuity was 20/200 and 20/30 in her right and left 
eyes, respectively. A fundus photograph indicated there 
was a 5 mm hemispherical yellow-white tumor arising 
from the inferior peripheral fundus that was accompanied 
by retinal edema and hard exudate around the tumor 
(Figure 1). The tumor appeared to be a hemangioma of 
the retina rather than a metastatic tumor. 

Fluorescein angiography found hyperfluorescence 
during the arterial phase and leakage in the late-phase, 
suggesting there was a diffuse increased permeability of 
the blood vessels of the retina. The patient underwent 
vitreous surgery for ERM, and after performing endo-  
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Figure 1. (A) Fundus photograph. A yellow-white mass is arising 
from the inferior peripheral fundus, and there is a hard exudate 
surrounding the tumor; (B) Fluorescein angiogram. The hyper- 
fluorescence supports the diagnosis of a tumor; (C) Operative find- 
ings. Photo taken after the vitrectomy and ERM removal; (D) Op- 
erative findings. Resection of the tumor using a bimanual technique; 
(E) Hematoxylin-eosin, ×200. Histopathologic analysis shows spin- 
dle-shaped cells that have fibrillar cytoplasm with small nuclei; (F) 
GFAP × 200. Positive staining of the cells for GFAP is seen. 
 
photocoagulation around the retinal tumor, the tumor was 
then completely resected. 

Histological examination showed that the tumor was 
composed of spindle-shaped cells that had short, spindle- 
shaped, densely-stained nuclei and fibrillary eosinophilic 
cytoplasm. Cell borders were indistinct, with the cells 
forming vague fascicular patterns. No calcification, mi- 
toses or necrosis were noted. While hyalinization in the 
vascular wall was seen, the cells were negative for amy- 
loid. Since immunohistochemistry staining of the tumor 
cells was positive for glial fibrillary acidic protein 
(GFAP), we diagnosed astrocytoma of the retina. At 3 
months after the surgery, no improvement of the visual 
acuity was noted. However, there was no recurrence of 
the tumor in the right retina. 

2.2. Case 2 

A 36-year-old Japanese female without systemic disease 
or any significant medical or family history became 
aware of her myodesopsia. At the initial examination, the 
patient was found to have a retinal tumor and vitreous 
hemorrhage in her right eye. Upon admission, visual acu- 
ity was 20/800 and 20/80 in her right and left eyes, re- 
spectively. 

During follow-up for her vitreous hemorrhage, fundus 
examination showed membrane tissue proliferation and 
retinal traction around the tumor, and there was growth 
of the tumor and vitreous opacity (Figures 2(A) and (B)). 
To treat the symptoms, the patient underwent surgery.  

A 5 mm tumor was located inferior to the ora serrata 
and the tumor bleeding. After achieving coagulation 
around the tumor by using diathermy, the tumor was 
completely resected, followed by photocoagulation and 
cryocoagulation. Although severe intraocular inflamma- 
tion and deposition of fibrin initially occurred after the 
surgery, these gradually disappeared and the patient’s 
visual acuity recovered to 20/160 in her right eye at the 
6-year follow-up. Subsequently, the patient has had a 
favorable outcome and there has been no recurrence of 
the tumor. 

Histological examination showed that the tumor was 
composed of spindle-shaped cells, which had short nuclei 
that were either round or spindle-shaped. These cells also 
had fibrillary, eosinophilic cytoplasm that formed small 
cystic cavities. While some vessels were dilated due to 
hyalinization (Figure 2(C)), there was no calcification, 
mitoses or necrosis noted. Immunohistochemistry stain- 
ing showed the tumor cells were positive for GFAP and 
S-100, and negative for AE1/AE3 (Figure 2(D)). Based 
on these findings, the patient was diagnosed with astro- 
cytoma of the retina. 

3. Discussion 

Retinal astrocytic tumors are considered to be rare [2], 
and when found, they are classified as massive retinal 
gliosis (MRG), astrocytic hamartoma, or acquired 
 

 
Figure 2. (A) Fundus photograph. A yellow-white tumor is seen 
arising from the inferior peripheral fundus; (B) Fluorescein an-
giogram. The hyperfluorescence supports the diagnosis for a tumor; 
(C) Hematoxylin-eosin × 200. Histopathologic analysis shows spin- 
dle-shaped cells with fibrillar cytoplasm with small nuclei. These 
cells form small cystic cavities; (D) GFAP × 200. Positive staining of 
the cells for GFAP is seen. 
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astrocytoma [2]. Since it is impossible to distinguish the 
tumor pathologically, the clinical features play an im- 
portant role in the diagnosis. MRG is a non-neoplastic 
tissue that occurs in response to eye disorders such as 
inflammation, trauma or infection [5]. The presence of 
MRG pathology indicates previous retinal inflammation, 
retinal pigment epithelial proliferation and calcification 
[2,5]. 

Astrocytic hamartoma is a benign, stable tumor. While 
the tumor can be either solitary or multiple, it is most 
often associated with tuberous sclerosis or neurofibro- 
matosis [2]. The hamartoma contains giant astrocytes 
that are often nonreactive or weakly positive for GFAP, 
and there is a high frequency of calcification [6]. Acqu- 
ired retinal astrocytoma is a benign tumor that occurs 
sporadically and which is unassociated with tuberous 

sclerosis or neurofibromatosis [2]. 
In the current cases, there was no association found 

with systemic tuberous sclerosis or neurofibromatosis, 
and neither of the patients had any previous medical 
histories of eye disorders. Since the histopathology for 
both patients indicated there was neither calcification nor 
giant cells present, we diagnosed the tumors as acquired 
retinal astrocytoma. 

While MRG and astrocytic hamartoma tend to occur in 
the peripheral retina, acquired retinal astrocytoma gen- 
erally arises from the optic disc or retinal juxtapapillary 
area [5,7,8]. In the current patients, the tumor in case 1 
arose from the periphery of the retina, while in case 2, it 
arose from the ora serrata. Since onlyone of the patients 
had solitary acquired retinal astrocytoma located at the 
periphery of the retina [8] (Table 1), the present cases 

 
Table 1. Review of published cases of retinal astrocytoma not associated with tuberous sclerosis or neurofibromatosis. 

Authors Date Age/sex Tumor Location Treatment Follow-up 

Boles et al. [9] 1958 6 y/F Retina juxtapapillary Enucleation ND 

Foos et al. [10] 1965 14 y/F Retina juxtapapillary Enucleation 2 y 6 m/No recurrence

Cleasby et al. [11] 1967 20 mo/M Retina juxtapapillary Enucleation ND 

Jordano et al. [12] 1974 9 y/F Retina juxtapapillary Enucleation ND 

Reeser et al. [13] 1978 6 y/M Retina juxtapapillary External radiation + Enucleation 9 y/No recurrence 

Ramsay et al. [14] 1979 41 y/M Retina juxtapapillary Enucleation ND 

Jakobiec et al. [15] 1983 5 mo/M Retina juxtapapillary Enucleation ND 

Ulbright et al. [4] 1984 13 mo/F Retina juxtapapillary Enucleation ND 

Arnold et al. [3] 1985 16 y/F Retina juxtapapillary Enucleation 1 y 6 m/No recurrence

Bornfeld et al. [16] 1987 56 y/M Retina juxtapapillary Enucleation ND 

Sharma et al. [17] 1991 2 y/F Optic disc Enucleation ND 

Lee et al. [8] 1996 3 y/F Retina periphery Enucleation ND 

Song et al. [18] 2002 50 y/F Optic disc No operation  4y  

Shields C et al. [2] 2004 35 y/F Retina juxtapapillary Enucleation ND 

 2004 14 y/F Retina juxtapapillary Enucleation ND 

Vilaplana et al. [19] 2006 49 y/M Retina juxtapapillary Endoresection 1 y/No recurrence 

Cohen et al. [20] 2008 8 y/M Retina juxtapapillary FNAB/no operation 14mo 

 2008 5 y/M Retina juxtapapillary Enucleation ND 

 2008 14 y/F Retina juxtapapillary Enucleation ND 

Eskelin et al. [21] 2008 68 y/M Retina juxtapapillary FNAB/PDT 2y 

Present Case 1 2011 46 y/F Retina periphery Endoresection 3 m/No recurrence 

Present Case 2 2011 36 y/F Retina periphery Endoresection 6 y/No recurrence 

F = female, M = male, ND = no data, as the follow-up was not mentioned in the report. The dates in this table were collected from the papers published in Eng-
lish in Pubmed. 
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were viewed as being extraordinarily rare. 

Differentiating acquired retinal astrocytoma from re- 
tinoblastoma, choroidal melanoma or other malignant 
tumors can be clinically difficult to perform. Previous 
studies have reported performing enucleation of the eye 
after a presumptive diagnosis for retinoblastoma [3,4,11, 
15] or choroidal melanoma [2,16]. Retinal traction, reti- 
nal pigment epithelial alterations, and extensive yellow 
retinal exudation are typically found with astrocytic tu- 
mor but not with retinoblastoma [2]. Additionally, astro- 
cytic tumor is totally amelanotic, produces yellow exu- 
dation, and is located in the sensory retina rather than the 
choroid, which is in direct contrast to that seen for chor- 
oidal melanoma [6]. Overall, these findings suggest that 
acquired retinal astrocytoma should be able to be differ- 
entiated from intraocular malignancy, and especially 
from retinoblastoma and choroidal melanoma. 

There are two different types of acquired retinal astro- 
cytoma, with one being progressive while the other is 
stationary [3]. The former causes intraocular damage that 
includes exudative retinal detachment, neovascular glau- 
coma, central retinal vein occlusion and tumor necrosis 
with secondary intraocular inflammation, which ulti- 
mately results in a blind and painful eye [3,20]. 

Until the 21st century, enucleation was normally per- 
formed in patients with retinal astrocytoma [3,13]. How- 
ever, eyeball preserving therapies such as brachytherapy 
[22], endoresection [19], and photodynamic therapy 
(PDT) [21], have been recently introduced. Unfortunate- 
ly, all of these therapies are associated with some risk, 
with potential visual acuity damage occurring due to the 
radiation used during brachytherapy [21]. When PDT is 
utilized, the tumor may not be completely removed [21], 
while with endoresection, there is a risk of a defect oc- 
curring in the visual area [21]. In the present study, how- 
ever, the procedure was successfully used to treat the 
peripheral tumor in both of our cases. 

4. Conclusion 

We reported two cases of peripherally located solitary 
acquired retinal astrocytoma that did not involve the op- 
tic disc. While it may normally be difficult to differenti- 
ate astrocytic tumors pathologically, comprehensive ex- 
aminations that take into account the clinical findings, 
along with the medical histories and the type of compli- 
cations, can assist in making the correct diagnosis. Since 
the administration of proper treatment leads to a favor- 
able prognosis for retinal astrocytoma, this suggests that 
the utilization of endoresection for peripheral astrocy- 
toma may provide distinct advantages in these types of 
patients. 
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