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Abstract
A 4-year-old girl presented to the hospital with a progressive headache, difficulty walking, and persistent daily vomiting for
3 weeks. Papilledema was observed on fundoscopic examination. A large left cerebellovermian tumor with Bbubbly^ appearance
was discovered. Total removal of the tumor mass was performed, and a diagnosis of low-grade astroblastoma was made.
Adjuvant radiotherapy was performed due to the risk of recurrence. The patient is disease-free and has been kept on close
follow-up for 6 months. The occurrence of posterior fossa astroblastoma has been rarely reported in the literature. Thus, when a
Bbubby^ appearance enhancing cystic solid tumor is located on the cerebellar hemisphere in a child, an astroblastoma should also
be included in the differential diagnosis.
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Introduction

Astroblastomas (ABs) are uncommon neuroepithelial central
nervous system (CNS) tumors that are usually found in
the cortex of the cerebral hemispheres. They usually
show a bimodal age distribution with a peak prevalence
in children aged 5 to 10 and in young adults between
21 and 30 years [1, 2]. Astroblastoma accounts for
0.45–2.8% of gliomas [3]. It was described first by
Bailey and Cushing in 1926 and further characterized
by Bailey and Bucy in 1930 [4, 5].

The rare occurrence and the resemblance of imaging and
histopathologic features of the disease to other glial tumors
generally pose a diagnostic challenge. Here, we present an
extremely rare case of a cerebellar AB in a 4-year-old female.
The clinical presentation, magnetic resonance imaging (MRI),
pathological, and therapeutic features this rare neoplasm are
discussed with a review of posterior fossa involvement.

Case report

A 4-year-old female was admitted to our hospital with pro-
gressive headache, difficulty walking, and persistent daily
vomiting for 3 weeks. Papilledema was observed on fundo-
scopic examination. Her Karnofsky performance scale (KPS)
score was 90. The brain MRI demonstrated a large (52 × 48 ×
51 mm), well-marginated left cerebellovermian Bbubbly^
mass with a mild perifocal edema, compressing the fourth
ventricle. There were marked intratumoral hypointense sig-
nals on T1-weighted, T2-weighted, and susceptibility-
weighted images (SWIs) secondary to dense globular calcifi-
cations. The tumor was predominantly iso- and hyperintense
on T2-weighted images, and iso- and hypointense on T1-
weighted images. The solid portions and the walls of internal
cystic components of the tumor showed intense enhancement
on postcontrast T1-weighted images. The tumor had a
nonenhancing attached cystic component. There was no
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restricted diffusion on DWI and corresponding ADC map
(Fig. 1). Surgery was done in a prone position with a linear
incision extending from the external protuberant to C2 for the
median suboccipital craniotomy. Cerebellar tonsils were
progressed by using telovelar approach. A solid, soft, and
white-pearly left cerebellovermian lesion was found (Fig. 2).
The vascularized tumor had a good cleavage from the sur-
rounding brain parenchyma in some areas. Some parts had a

limited mass structure that was sticky and irregular. Gross total
tumor resection was performed. Histopathological examina-
tion revealed a tumor composed of pseudorosettes arranged in
papillary fashion. Longitudinal sections of these structures
were typically ribbon-like with central sclerotic vessels
(Fig. 3a). Pseudorosettes showed broad processes from tumor
cell bodies to the adventitia of the central vessels (Fig. 3b).
Extensive vascular hyalinization generating numerous
pink hyaline rings with scarcely intervening tumor cells
was seen with prominent calcification (Fig. 3c). Mitotic
activity of the tumor was 2/10HPF. No evidence of
increased cellularity, anaplastic nuclear features, micro-
vascular proliferation or necrosis was identified. The
Ki67 proliferation index was 3%. GFAP revealed scarce
immunopositivity (Fig. 3d) whereas tumor cell cytoplasms
were diffusely positive for vimentin (Fig. 1e). INI1 showed
diffuse nuclear expression in tumor cells (Fig. 3f). Tumor cells
revealed scattered cytoplasmic immunopositivity for S100
and membranous immunopositivity for EMA. Olig2 was dif-
fusely immunopositive in tumor cell nuclei. Neither
synaptophysin nor cytokeratin positivity was seen in tumor
cells. The tumor was immunonegative for IDH1 and BRAF-
V600E. FISH analysis did not reveal 1p/19q co-deletion.
Although the diagnosis of AB is very unusual for a tumor in
this location, it was made on the basis of the typical
histomorphological and immunohistochemical features of
the lesion.

We preferred to perform adjuvant radiotherapy due to the
risk of recurrence of this tumor. The patient is disease-free and
has been kept on close follow-up for 6 months.

Discussion

The age of AB at diagnosis varies a lot and has been docu-
mented in patients ranging from infancy to their 90s [6, 7].
The localization of the majority of the ABs is supratentorial
[8–10]. However, the involvement of midbrain, cerebellum,
brain stem, and 4th ventricle are rarely reported in the litera-
ture [11–16]. In their studies, both Ahmed Ka et al. and
Mallick et al. reported that approximately 12% of the patients
had a posterior fossa tumor location [7, 18]. Although there
was no gender predominance in this review, AB is reported as
twice as frequent in female than in male [18]. Clinical signs
and symptoms of posterior fossa ABs are nonspecific and
depend on the location, size, and mass effect of the neoplasm.
They are usually consistent with those associated with elevat-
ed intracranial pressure and include headaches, nausea,
vomiting, diplopia, dizziness, focal neurological deficits, and
balance impairment (Table 1).

Histopathologically, researches have attempted to classify
the tumor as a stage in the process of glioma dedifferentiation,
as an astrocytoma of large cells producing fibers, or as a rareFig. 2 Intraoperative photograph shows a solid white-pearly tumor

Fig. 1 Preoperative magnetic resonance imaging (MRI). Left paramedian
sagittal precontrast T2-weighted image (a) shows a cerebellar Bbubbly^
appearance mass with mixed signal intensity, including hypo- , iso- , and
hyperintense signals. .Axial precontrast T1-weighted image (b) shows a
well-circumscribed mixed solid and cystic mass with predominantly iso-
and hypointense signal intensity in the left cerebellovermian area,
compressing the 4th ventricle. Axial postcontrast T1-weighted image
(c) shows a Bbubbly^ appearance mass caused by enhancing solid por-
tions of the tumor intermixed with internal enhancing cysts. Note the
presence of nonenhancing attached cystic component. Axial
susceptibility-weighted image (d) shows hypointense signal intensity
areas with Bblooming^ artifact which could represent calcifications or
hemorrhage. Diffusion-weighted image (e) and corresponding apparent
diffusion coefficient map (f) show no restricted diffusion
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tumor, probably originating from tanycytes or ependymal
astrocytes [6–8]. Its histogenesis has been explained re-
cently. It is composed of astroblastic elements with cir-
cumscription, hyalinization of blood vessels, and a lack
of fibrillarity [19, 20]. However, controversies still exist
regarding its cellular origin and validity as a distinct enti-
ty. ABs can be graded as either a low-grade or a high-
grade variant. This histopathologic subclassification was
applied by many pathologists but has not yet been inte-
grated into the World Health Organization (WHO) classi-
fication [19, 21]. It was first included as a specific entity
in the original 1979 WHO classification, but it is listed
among Bother neuroepithelial tumors^ in 2007 WHO
Classification of Tumors of the CNS, which does not desig-
nate histologic grade [20, 21].

Supratentorial and infratentorial ABs share on imaging
characteristics. On MRI, ABs are usually described as
hypointense on T1- and hyperintense on T2-weighted images
with well-demarcated borders. Calcification is a common im-
aging feature of the tumor seen in the majority of reported
cases [16]. The presence of a Bbubbly^ appearance caused
by the solid parts of the tumor and intermixed multiple cysts
may be a characteristic imaging finding, as shown in the cur-
rent case [8–10]. ABs may show heterogeneous internal en-
hancement or rim enhancement on postcontrast T1-weighted
images. There is usually a mild perifocal edema that usually
does not correlate with the grade of the tumor [22, 23].
Although all supratentorial cases discussing DWI had restrict-
ed diffusion, our case is the first one showing no restriction on
imaging [16].

The main histopathological differential diagnosis of the
posterior fossa astroblastoma should include ependymoma,
astrocytoma, and angiocentric glioma. Many ependymomas

demonstrate true ependymal rosettes, which are generally
not seen in ABs. Nuclear immunostaining of tumor cells for
Olig2 also appears to exclude most ependymomas. On the
other hand, the common histological features of AB,
which are usually absent in ependymoma, include fre-
quent multinucleated cells, perivascular cells with nucle-
ar clearing, eosinophilic granular material, lymphocytic
infiltrates, rhabdoid cells, hyaline spherical bodies, and
nuclear pseudoinclusions. These features are also usually
absent in most diffuse gliomas, even though some occur
in pilocytic astrocytomas, gangl iogliomas, and
pilomyxoid astrocytomas. The latter tumors, however,
lack extensive astroblastic pseudorosettes and may show
other features not found in AB, such as classic
Rosenthal fibers, ganglion cells, bipolar spindle cells,
or marked pleomorphism [24]. Angiocentric glioma,
which is usually found in supratentorial cortical region
as nonenhancing ill-defined solid masses, is character-
ized by perivascular distribution of bipolar and spindle
cells, with mild pleomorphism, an infiltrative border,
and lack of high-grade features. On immunohistochemi-
cal examination, it is typically positive with antibodies
to GFAP, S-100 protein, and vimentin. A dot-like pat-
tern of immunoreactivity to EMA has also been de-
scribed [9]. Tumor cells were immunonegative for
synaptophysin; therefore, medulloblastoma was not con-
sidered in the differential diagnosis. The classic
rhabdoid features and loss of immunoexpression of
INI1 which are required for the diagnosis of atypical
teratoid/rhabdoid tumor are not seen in ABs. The tu-
mors included in the differential diagnosis do not com-
monly show the Bbubbly appearance^ characteristic of
astroblastoma on imaging.

Fig. 3 Histopathological examination. a original magnification, × 100,
hematoxylin-eosin stain shows cells oriented to central vessels showing
variable sclerosis. b original magnification, × 400, hematoxylin-eosin
stain shows pseudorosettes with broad processes from tumor cell bodies
to the adventitia of the central vessels c original magnification, × 200,
hematoxylin-eosin stain shows prominent vascular hyalinization with

calcifications. d Original magnification, × 200, GFAP shows scattered
cytoplasmic positivity of tumor cells for GFAP. e Original magnification,
× 200, vimentin shows diffuse cytoplasmic immunopositivity of tumor
cells for vimentin. f Original magnification, × 400, INI1 shows diffuse
nuclear immunoexpression of tumor cells for INI1
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Besides histopathologic characteristics, patients should fur-
ther be classified into low- or high-risk groups depending on
features such as age, gender, location, Karnofsky Performance
Scale, tumor dimensions, neurologic deficits, BRAF-V600E
mutation, Ip and 19q co-deletion, and IDH1 and two muta-
tions to arrange the treatment. It has been found that age over
30, male gender, supratentorial location, and present
BRAFV600E mutation were poor prognostic factors [7, 24, 25].

Surgical removal of the tumor with the aim of complete
tumor resection is the best treatment of choice. After surgery,
observation or adjuvant radiotherapy is generally recommend-
ed for the patients at low-risk group, while adjuvant chemo-
radiotherapy is preferred for high-risk patients [18, 26].

Conclusion

Astroblastoma is an extremely rare condition that may present
in the posterior fossa in children. When a characteristic
Bbubby^ appearance enhancing cystic solid tumor is located
on the cerebellar hemisphere in a child, an AB may be the
most probable diagnosis on imaging.
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