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a b s t r a c t 

Pilocytic astrocytoma (PA) is categorized as grade I gliomas with a good prognosis. Although 

PA mostly occurs in the cerebellum, it also can occur in the orbital and mostly presents as 

a cystic tumor with a mural nodule. PA often presents in the second decade of life, with 

75% occurring under the age of 20 years. This case report describes a 10-year-old boy pre- 

sented a left eye tumor for over 3 years. MRI examination showed unrestricted intraconal 

lesions in the optic nerve, visible from the optic canal to the anterior with well-defined bor- 

ders. The excised tumor specimen depicted a nodular tumor tissue, measuring 35 × 28 × 20 

mm, weighing 11 grams, solid with gray and white. The microscopic examination showed a 

classical biphasic pattern including combinations of loose glial tissue and compact pyloid 

tissue. Hispathology result revealed a pilocytic astrocytoma. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

The orbital tumors histologically and etiologically diverse
space-occupying lesions of the orbit. Orbital tumors may
invade the orbit from surrounding structures. Orbital tu-
mors often lead to the displacement of the eyeball, motil-
ity disturbance, diplopia, and visual field defects [1] . Radio-
logic imaging plays an important role in making a diagno-
sis and differentiating between the benign and likely ma-
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lignant process. The most common malignant neoplasms in
orbital pediatrics are rhabdomyosarcoma, followed by lym-
phoproliferative disorders, optic glioma, meningioma, and
astrocytoma. 

Pilocytic astrocytoma (PA) most often presents in the sec-
ond decade of life, with 75% occurring before the age of 20
years. The World Health Organization (WHO) categorized PA
as grade I glioma with a good prognosis [2] . PA arises in the op-
tic nerve and tends to be dura-bound fusiform swellings with
distinctive imaging and histological characteristics. They of-
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Fig. 1 – (A) DWI: Showed unrestricted intraconal lesions on the optic nerve, visible from the optic canal to the anterior with 

well-defined borders; (B) T1WI without Contrast: Isointense intensity with muscle, slight heterogenous and well 
demarcated. The lesion appeared to push the globe anteriorly, there was no infiltration with the orbital muscles; (C) Axial T2 
Flair: An isointense intraconal lesion with orbital muscles, there was a slight hypointense line mimicking “tram track”
calcification so that the initial diagnosis of optic nerve sheath meningioma; (D) Axial T2W: A slight hyperintense with 

hypointense intraconal lession and a hypointense line suggesting tram track line sign; (E) T1W Contrast: A 

contrast-enhanced sligth heterogenous intraconal lesion, well demarcated with a few hypointense areas in it, suggesting a 
necrotic area disorder. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ten extend into optic chiasm and may be associated with neu-
rofibromatosis type 1-3 [2] . 

There are wide spectrum of imaging features for PA. An
avidly enhancing mural nodule has a significance to a cystic
component found in 66%, while the cyst wall is also enhanced
in 46% [3] . In this case report, we present a patient with PA in
the retrobulbar region showing a solid and well-defined bor-
der on MRI, mimicking meningioma. 

Case report 

A 10-year-old boy presented with a tumor of the left eye for 3
years period. For the last 1 year, the tumor was getting promi-
nent, an intermittent red and watery left eye accompanied
by eyes glancing inward and reduced vision. The patient had
been diagnosed with mild infection and only consumed pain-
relieving drugs also some eye drops 4 times a day. 

An objective condition showed VOS 4/60 (nasal side), Ishi-
hara OS 0/38, eyeball movement ( −2) inhibition in the superior
quadrant, superotemporal, lateral, inferotemporal, ( −1) in the
superomedial and inferior quadrant. OS globe displacement to
inferonasal ( + ) also OS proptosis ( + ). Laboratory examination
results were within normal limits. 

The MR imaging showed a left intraconal slight heteroge-
neous solid and lobulated mass, with the size 2.4 × 2.8 × 2.9
cm, displaced the bulbus oculi anteriorly causing proptosis,
and the optic canal looks widening. The differential diagno-
sis from CT imaging was optic glioma, lymphoma and menin-
gioma. The MR imaging ( Fig. 1 ) showed a solid mass measuring
3.64 × 2.26 × 2.71 cm in the left retrobulbar intraconal to the
proximal side of the left optic nerve. 

The lateral orbitotomy approach is appropriate for most
intraconal masses. Our patient underwent tumor resection
starting with a left superolateral orbital skin incision that was
made deep to the periosteum. The macroscopic examination
of excised tumor ( Fig. 2 ) depicted a nodular tumor tissue, mea-
suring 35 × 28 × 20 mm, and weighing 11 grams. The cut
section showed a solid tumor with grayish-white. The mi-
croscopic examination ( Fig. 3 ) revealed tumor tissue forming
dense and loose areas, giving the appearance of a biphasic pat-
tern. The dense area of the tumor was composed of bipolar
cells with rounded nuclei, fine chromatin, and long processes;
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Fig. 2 – Macroscopically, the tumor was solid and well-circumscribed, with white and gray in color. 

Fig. 3 – (A) Tumor showed dense and loose are giving the appearance of biphasic pattern (H&E, 100 ×); (B) Rosenthal fibers 
are noticed within the dense areas of tumor (H&E, 200 ×). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

while the loose area was composed of multipolar cells form-
ing microcysts. Rosenthal fibers are found within dense areas.
Based on microscopic findings, a diagnosis of pilocytic astro-
cytoma was established. 

Discussion 

Pilocytic Astrocytoma (PA) is a distinctive subtype of astrocy-
toma that occurs predominantly in children and adolescents
younger than 20 years, and the incidence decrease with age
[4] . The course of pilocytic astrocytoma is always over a pe-
riod of several months. There are 4 main image patterns in
the region of PA have been described: (1) Tumors with aug-
mentation on cyst wall and above wall nodules with strong en-
hancement (46% of cases); (2) Tumors with non-enhanced cyst
and highly enhanced murals nodules (21% of cases); (3) Mainly
solid mass minimal or no cystic component (17%); and (4)
Necrotic mass with the central non-concentrated zone (16%)
[5] . Therefore, PA tends to show nodular enhancement with
significant cyst components. Generally, these tumors have no
peritumoral edema and obstructive hydrocephalus (usually
from mild to moderate) occurs in the second half of the dis-
ease course [6–8] . 

The radiologic finding of orbital wall expansion provided
additional evidence of a long-standing mass. The tumoral
growth to a critical volume interfered with the ocular pros-
thetic fitting, which lead to the diagnosis. PA on MRI is typi-
cally hypo-or isointense on T1 sequences and hyperintense on
T2-weighted or FLAIR images and enhanced typically strongly
and diffusely. In the posterior fossa, pilocytic astrocytoma
may involve primarily the brainstem rather than the cere-
bellum, also the spinal cord can be affected [9 ,10] . On PA MR
T1-weighted imaging, the tumor appears hypointense com-
pared with orbital fat, but isointense is concerning for ex-
traocular muscles. On T2-weighted imaging, the lesions are
hyperintense to orbital fat and extraocular muscles. Areas of
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chronic hemorrhage may show focal areas of increased signal
on T1- and T2-weighted images. They typically demonstrate
moderate contrast enhancement with gadolinium injection,
particularly with fat suppression. Overall, several tissues of
PA demonstrate high T1 signals: fat, subacute blood, and of-
ten melanin. Tissues with high fluid content (such as edema)
demonstrate high T2 intensity. Fat-suppressed sequences are
typically performed in the orbit to allow for differentiation of
hyperintense structures from the underlying normal fat, for
instance, in contrast-enhanced sequences. PA on DW Imaging
and the apparent diffusion coefficient (ADC) help to evaluate
ischemic tissues and cellular tumors like lymphomas, which
can be bright on DWI and dark on ADC. 

On histopathologic examination, the PA is characterized
by intermingling, eosinophilic slender cell processes. Rosen-
thal fibers, which are thick elongated eosinophilic structures
likely representing clumped intermediate filament proteins,
are typically present. The term pilocytic refers to the hair-like
appearance of bipolar tumor cells [11] . 

Our patient had a T1WI without contrast that showed
isointense intensity with muscle, homogeneous and well-
demarcated. The lesion appeared to push the globe anteriorly,
there was no infiltration into the orbital muscles. The T1WI
contrast showed a contrast-enhanced slight heterogeneous
intraconal lesion, well demarcated with a few hypointense ar-
eas in it, suggesting a necrotic area disorder. The DW imag-
ing of our patient showed an unrestricted intraconal lesion
on the optic nerve, visible from the optic canal to the anterior
with well-defined borders. This situation was in accordance
with the theory states that PA tends to show accelerated dif-
fusion, bright on ADC imaging and diffusion-weighted image
(DWI) low signal helps to separate them from higher-grade le-
sions with restricted diffusion (dark on ADC and high signal
on DWI). The same features are found in optic nerve sheath
meningiomas on T1W and T2W imaging that shows homoge-
nous with the slight heterogenous “tram track” calcification
distension posterior to the globe. Based on the imaging exam-
ination, we suspected that the tumor was a meningioma, so
we carried out a further examination on anatomical pathol-
ogy. 

After stablishing the tumor classification and lateral or-
bitotomy was performed, it was reported that quo ad vitam
and quo ad sanationam were dubia ad bonam. In this case, we
reported that the profile of orbital pilocytic astrocytoma was
found different. It filled the distal part of the left optic nerves
until the proximal part, pushing the occuli to the anterior. It
consisted of a solid components, without any cystic part, and
after contrast administration showed heterogeneous contrast
enhancement. Also, we found a lesion that looks like a “tram
track” sign in the middle of tumors, mimicking meningioma. 

Histologically, the PA of our case has elongated, thin,
hugely spindle-shaped tumor cells. PA shows a classical re-
markable biphasic pattern including combinations of loose
glial tissue and compact pyloid tissue. The latter include elon-
gated bipolar high-density sheets cells that exhibit a fine
fibrous (hair-like) process and typical abundance of rosen-
thal fibers. In contrast, loose glial tissue is built of multipo-
lar cells, microcapsules and eosinophils granules. Based on
those findings, a diagnosis of a pilocytic astrocytoma can be
established. 

Conclusion 

PA is the most common childhood brain tumor that may oc-
cur in the orbital. PA has a wide spectrum of imaging features,
from a cystic tumor with mural nodules to solid and well-
circumscribed tumor. PA should be considered in the differ-
ential diagnosis in the case of pediatric retrobulbar tumor. 

Patient consent statement 

Informed consent obtained for publication of a case report. 
Written informed consent was obtained from the patient

for the publication of this case report. 
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