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Retinal Astrocytoma in a 6-year-old Girl with
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ABSTRACT Tuberous sclerosis complex (TSC) is neurocutaneous genetic disorder with hamartomas in various organ systems. Retinal as-
trocytoma that is one of the major diagnostic criteria of tuberous sclerosis, tends to be multiple and bilateral in patients with TSC. Retinal as-
trocytoma that is occurred in almost half of the patients with TSC, may start to appear in the first years of life. We report multiple and bilateral
retinal astrocytomas in a 6-year-old girl with TSC that was diagnosed with genetic testing in a pediatric clinic five years ago. The patient was
under vigabatrin treatment and follow-up by neurology department of pediatrics for epileptic seizures. Fundus examination of both eyes
showed six astrocytic hamartomas on the retina and optical coherence tomography (OCT) demonstrated dome-shaped, elevated lesions aris-
ing from inner retinal layers with shadowing in the rest of the retinal layers.

Keywords: Retinal astrocytoma; retinal neoplasms; tuberous sclerosis complex; optical coherence tomography

Tuberous sclerosis complex (TSC) is a multi-
systemic neurocutaneous genetic condition with an
incidence of almost 1 in 6000 to 10000 live births." It
is autosomal dominant inheritance and approximately
two-thirds of the cases occur with spontaneous mu-
tation. The clinical presentation caused by dysfunc-
tion of hamartin and tuberin proteins that are products
of TSC1 and TSC2 genes is quite variable. The dis-
ease is characterized by hamartomas affecting multi-
ple organs, including skin, brain, heart, kidney, lungs
and eye.”

The ophthalmologic manifestations of TSC are
retinal astrocytoma and retinal achromic patch that
are among the clinical diagnostic criteria of TSC.
Retinal astrocytoma associated with TSC is a benign
retinal tumor arising from retinal nerve fiber layer
and tends to be multiple in each eye.’ It is a benign
yellow-white, well-circumscribed, elevated retinal
tumor that occurs in association with tuberous scle-
rosis or, less commonly, neurofibromatosis, or in iso-

lation.* It may appear as translucent lesions overly-
ing the retinal blood vessels and may have lumpy ap-
pearance like © white mulberry’. Approximately 53%
of TSC patients may develop retinal astrocytoma.’

In this study, we present this report because of
six retinal astrocytomas in both eyes of a very young
patient.

I CASE REPORT

A 6-year-old-female presented to our clinic with
blurred vision in both eyes. At seven months of age,
seizures developed and she was diagnosed with
epilepsy. She has been using vigabatrin for seizures
at a dose of 500 mg twice a day since the time of di-
agnosis. The diagnosis of tuberous sclerosis complex
had been made with genetic testing in a pediatric
clinic five years ago. The biological parents had been
also investigated in terms of the condition and found
to be unaffected. The possible other system involve-
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ment associated with tuberous sclerosis have being
evaluated periodically. Cardiac, pulmonary and renal
evaluations were unremarkable. At clinical examina-
tion, facial angiofibromas were observed over her
face. Her magnetic resonance imaging (MRI) of the
brain revealed multiple cortical tubers in both hemi-
spheres and subependymal giant cell astrocytoma
(SEGA) in the inferomedial of caudate nucleus in the
right cerebral hemisphere (Figure 1). Millimetric
nodules were observed in the periventricular sube-
pendymal area.

At her ophthalmological examination, the best-
corrected visual acuity (BCVA) was 20/25 in both
eyes. Intraocular pressures were in the normal limits
and the anterior segment examination of both eyes in-
cluding lids, conjunctiva, cornea, anterior chamber and
iris were unremarkable. Fundus examination revealed

three side-by-side yellowish-white, rounded retinal le-

FIGURE 1: A) Axial magnetic resonance imaging (MRI) of the brain B)
demonstrating multiple tubers in both hemispheres. Sagittal MRI demon-
strating subependymal giant cell astrocytoma at typically intraventricular lo-
cation.

sions abutting the superior edge of the optic nerve in
right eye. In the same eye, two lesions with the same
features were also observed in the superonasal of these
three lesions and inferotemporal of the fovea. In the
left eye, a lesion about 4 disc diameter in size was ob-
served on the superior temporal artery. All lesions
were protruding into the vitreous cavity and has non-
calcified appearance (Figure 2). The retinal lesions
were observed more prominent at fundus photograph
using red-free light (Figure 3). Optical coherence to-
mography imaging demonstrated dome-shaped, ele-
vated lesions arising from inner retinal layers with
shadowing in the rest of the retinal layers (Figure 4).

I DISCUSSION

TSC can be diagnosed by the presence of clinical cri-
teria and by genetic testing. Two major or 1 major
and 2 minor clinical features are necessary to diag-
nose. The new, updated diagnostic clinical criteria
now include 11 major features and six minor fea-
tures.® Making identification the mutation in TSC1
and TSC2 genes is independent diagnostic criterion
regardless of the clinical findings. However, 10% to
25% of the patients have no mutations identification
by conventional genetic testing. Therefore, negative
results of genetic testing should not exclude TSC.°

Retinal astrocytoma is significant ocular mani-
festation of the tuberous sclerosis complex and it usu-
ally manifests morphologically as flat-translucent
type and large- nodular type.” In individuals who have
no other clinical evidence of tuberous sclerosis, reti-
nal astrocytomas are often unilateral and unifocal.

FIGURE 2: Color fundus photographs of each eye (A-B) show non-calcified astrocytic lesions in the retina.
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FIGURE 4: Optical coherence tomography shows A) three side-by-side retinal astrocytomas at the nasal edge of the optic disc. The elevated lesions with full-
thickness retinal involvement and shadowing effect are observed. B) Dome-shaped hyperreflective lesion is observed overlying the retinal blood vessels in the

left eye. Note the prominent vitreous condensation overlying the lesions.

This tumor can behave more aggressively, occurring
progressive enlargement, exudation, vitreous hemor-
rhage and retinal detachment, sometimes resulting in
loss of the eye. Retinal astrocytomas associated with
TSC have relatively static behavior, but there have
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been several reports about showing aggressive pro-
gression in the literature.® That can inadvertently lead
the clinician to the diagnosis of retinoblastoma.® Reti-
nal astrocytoma has similar histopathologic features
to the tubers in brain seen in TSC patients.’
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Erol et al. performed a study of 20 children with
5.9 mean age ranged from 2 to 17 years. Retinal as-
trocytoma was detected in 25% of the patients. It was
emphasized that low prevalence found in the study
was related to the low mean age.’ In a study with a
higher mean age, the prevalence was found to be
44%.'"° Retinal astrocytoma in TSC is less common
in early ages, but it can emerge in time. Our case was
interesting in terms of having five retinal astrocy-
tomas in the right eye and one in the left eye at an
early age. Retinal astrocytoma detected at an early
age can be a significant diagnostic marker, especially
in cases with no other findings of TSC.¢ Early TSC
diagnosis can allow possible disease-modifying treat-
ment and close monitoring for sequelae of TSC. In
conclusion, in patients with tuberous sclerosis, retinal
astrocytoma may become apparent from the first
decade of life and frequently is multiple and bilateral.
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