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ABSTRACT

Astroblastoma

E.B. da Silva Jr, ' M.S. Cavalcanti, and ““B.C. de Almeida Teixeira

SUMMARY: Astroblastoma is a rare astrocytic glial neoplasm that affects mainly young girls, peaking between 10 and 30 years of

age, with low- and high-grade manifestations. Imaging characteristics are well-described, but histopathologic and, more recently,

molecular analysis is fundamental to establish the diagnosis, now based on MNT alterations. We describe a case with typical imaging

and histologic features of an MNI-altered astroblastoma.

ABBREVIATIONS: 5-ALA = 5-aminolevulinic acid; AT/RT = atypical teratoid/rhabdoid tumor; GFAP = glial fibrillary acidic protein; K™ = volume transfer

constant

9-year-old girl with a previous diagnosis of high-functioning

autism spectrum disorder presented with a 2-day history of
headache, vomiting, and sleepiness. On the first day of symptoms,
she was seen at a pediatric emergency department and discharged
with anesthesia. Due to progressive worsening and unresponsive-
ness to medication, she was referred to a neurologic tertiary facility.
The clinical examination showed a preserved consciousness level
and no focal neurologic deficits or signs of meningeal irritation.
Blood work had no relevant findings. MR imaging was performed
to rule out intracranial pathology.

Imaging

MR imaging showed a large, well-circumscribed intra-axial heter-
ogeneous mass in the right frontal lobe (Fig 1). The lesion had an
eccentric, solid component isointense to gray matter on T1 and
T2, with intense heterogeneous enhancement due to multiple,
small, nonenhancing cysts within the solid portion, giving the
lesion a bubbly appearance.

Larger cystic areas were observed on the periphery of the
lesion with an intermediate signal on FLAIR and hyperinten-
sity on T2. Foci of hypointensity on SWI and hyperintensity
on the filtered phase were also seen and interpreted as punctate
calcifications.
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A slight perilesional FLAIR hyperintensity was present and
attributed to vasogenic edema. There was small mass effect, with a
little, leftward, midline shift and right lateral ventricle compression.

Advanced sequences demonstrated foci of intensely restricted
diffusion (ADC = 861 x 10~°® mm?s), suggesting high cellular-
ity, increased relative CBV (1.8x), and increased volume transfer
constant (K"™") (0.170). MR spectroscopy showed increased
Cho/Cr and Cho/NAA ratios (6.98 and 2.26, respectively), sug-
gesting cellular membrane breakdown with neuronal depletion
and a prominent lipid-lactate peak, inferring necrosis (Fig 2).

The above-mentioned findings suggested an aggressive primary
supratentorial neoplasm, like high-grade astrocytoma, ependy-
moma, and embryonal tumor, mainly atypical teratoid/rhabdoid
tumor (AT/RT). Despite its rarity and nonspecific manifestations,
overlapping with characteristics of the above-mentioned tumors,
astroblastoma was also considered, given the patient’s age, the pe-
ripheral polymorph cysts, the solid enhancing portion with a bub-
bly appearance, and the well-circumscribed margins.

Neuraxis evaluation showed no additional lesions, and the
patient underwent surgical resection 3 days after presentation at
the tertiary center.

Operative Report
The patient was submitted to 5-aminolevulinic acid (5-ALA)-
assisted microscopic near-total resection via frontal craniotomy.
Perilesional thin-walled cysts were initially evacuated. The solid
portion of the lesion was soft and heterogeneous, with an intense
5-ALA fluorescence and was resected with its capsule. The surgi-
cal cavity had faint 5-ALA positivity (Fig 3).

Intraoperative histopathologic examination showed a small-cell
neoplasm with pseudorosettes, initially suggesting ependymoma.
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FIG 1. MR images and tumor characterization on multiple sequences. A, Axial T2 image shows the right frontal solid-cystic mass, with large pe-
ripheral cysts (long arrow) and an eccentric bubbly-appearing solid component (short arrow). B, Axial FLAIR demonstrates that the signal inten-
sity of the content of the peripheral cyst is not suppressed (asterisk), as well as mild perilesional edema (arrow). C, ADC map shows foci of
intensely restricted diffusion on the anterior and solid aspect of the lesion (arrow). D, Axial SWI demonstrates foci of marked hypointensity
(arrows), corresponding to punctate calcifications according to the filtered phase signal (not shown). E, Axial Tl image demonstrates an isoin-
tense to gray matter heterogeneous solid portion (short arrow) with a hypointense large peripheral cyst (long arrow). F, Axial T1 postgadolinium
image shows intense heterogeneous enhancement of the solid part, with multiple small permeating cysts, giving the tumor a bubbly aspect
(short arrow). The large peripheral cysts show no enhancement (long arrow).

Pathology: Astroblastoma
Grossly, the tumor was fragmented and was tan and soft, with an
identifiable cystic membrane.

Histopathologic examination showed solid sheets and pseudo-
papillae of rhabdoid cells oriented radially toward vessels, form-
ing astroblastic pseudorosettes (Fig 5). Findings also included
necrosis and easily recognizable mitoses (up to 4 mitoses/10 high
power fields).

Immunohistochemistry was positive for glial fibrillary acidic
protein (GFAP) antibody, epithelial membrane agent, and D2-40
(podoplanin), with a Ki-67 index of 25%. Integrase interactor 1
(INI-1/SMARCBI) expression was retained. The final diagnosis
was astroblastoma. MNI profiling was not possible due to limited
availability.

Pathologic differential diagnosis is challenging, especially
with ependymomas, because they also present with perivascular
pseudorosettes. Astroblastic pseudorosettes, however, have distinct
columnar, tapered, or cuboid cell borders oriented radially around
a hyalinized vessel. On the other hand, ependymal pseudorosettes

have unclear cell borders within a fibrillary perivascular area.'
Supratentorial ependymomas also tend to have infiltrative margins,
not seen in our case, and RELA-fused tumors show LICAM posi-
tivity on immunohistochemistry.

High-grade astrocytomas present as infiltrating astrocytic
neoplasm with fibrillar glial processes, necrosis, and microvascular
proliferation. Immunohistochemistry is positive for isocitrate de-
hydrogenase 1 (IDHI).? These morphologic differences ruled out
this diagnosis in our case.

Angiocentric glioma, gemistocytic astrocytomas, and glioblas-
tomas can also present with focal areas of perivascular pseudoro-
settes and their infiltrative characteristics. Therefore, astroblastoma
diagnosis should be reserved for well-circumscribed gliomas in
which the gliovascular characteristic is the main finding.?

AT/RT has variable patterns of histopathologic and immuno-
staining, consisting of rhabdoid cells, in addition to a small, blue,
round cell component, and variable foci of mesenchymal or epithe-
lial differentiation. Immunohistochemistry is usually positive for
vimentin and epithelial membrane agent, and characteristically,
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FIG 2. Advanced MR imaging features. A and B, Axial relative CBV map and curves, respectively, show intensely increased perfusion (1.8 x) within
the solid part of the tumor, raising suspicion for a high-grade lesion. C and D, T1 perfusion K™ map and curves, respectively, demonstrate

intensely increased permeability and K"

values in the enhancing portion of the lesion (0.170), suggesting increased capillary permeability. E,

Proton spectroscopy shows an increased Cho peak, with increased Cho/Cr and Cho/NAA ratios, inferring cellular proliferation, as well as an
increased lipid-lactate peak, suggesting anaerobiosis. LL indicates lipid lactate; USR1/2, Muon spin rotation; N-ace, N-acetylaspartate; M,

myoinositol.

there is a loss of either INI-1/SMARCBI or SMARCA4, the defin-
ing feature of this entity.*

DISCUSSION
Astroblastoma is a rare circumscribed astrocytic glial neoplasm,
representing <3% of all gliomas, affecting mainly the cerebral
hemispheres with a peak incidence between 10 and 30 years of age.
Some series describe a higher prevalence in female patients.>* Its
biologic behavior ranges from indolent to aggressive lesions, and a
World Health Organization grade has not yet been attributed.'
Historically, astroblastomas were initially described by
Bailey and Cushing in 1924, but their histopathologic and
molecular features overlapping with diffuse astrocytomas,
pleomorphic xanthoastrocytomas, and ependymomas have
led to decades of confusion. It has been described as a stage of
glioma dedifferentiation, a fiber-producing astrocytoma, or rare
tanycytes or ependymal astrocyte neoplasm. The term itself is
confusing because they are not notoriously astrocytic nor blastic.
Only recently, assisted by molecular advances, their reliable diag-
nostic criteria have been established.™>® Recent genetic profiling
of high-grade neuroepithelial tumors revealed that many of the
lesions with recurrent MNI mutations had histologic features of
astroblastoma.®
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The MNI gene, located in chromosome 22, is involved in me-
ningioma and myeloid leukemia pathogenesis, and its rearrange-
ments can be detected through DNA methylation. In addition to
astroblastoma, many central nervous system primary tumors
may express MN1 alterations, like circumscribed and diffuse glio-
mas. Recently, this molecular signature has been attributed to the
latter for more accurate diagnosis, but further research is needed
to establish the ways these rearrangements act in astroblastoma
and how it differs from manifestations in similar neuroepithelial
tumors.” "2

Therefore, astroblastoma still shows molecular heterogene-
ity, with no exclusivity of MNI mutations in all cases, with most
being classifiable within the MNI or BRAF DNA methylation
groups.” Despite minor heterogeneity, MNI alterations have
become the defining feature of this condition in the 2021 World
Health Organization CNS tumor classification, which is now
called MN1-altered astroblastoma.'®

Imaging usually reveals a supratentorial peripherally located
solid-cystic mass with little or no vasogenic edema and rarely ad-
jacent parenchyma infiltration (Figure 4). A bubbly aspect is fre-
quently seen due to multiple cysts. Calcifications are seen in most
cases, more commonly in a punctate pattern within the solid
part. The solid component is usually isointense on T1 and T2/



FIG 3. Intraoperative surgical microscope images. A, External view of the tumor demonstrates its
peripheral cystic areas (arrow). B, Solid portion of the lesion after the cyst evacuation (arrow). C,

perilesional infiltration are more strik-
ing in astrocytomas compared with
astroblastomas.'®

AT/RT may also present as large su-
pratentorial heterogeneous masses, with
a peak incidence in younger children
around 3 years of age. Imaging demon-
strates solid-cystic masses, with frequent
hemorrhage and intensely restricted
diffusion, in contrast to astroblastoma.
Leptomeningeal dissemination is also
frequent in AT/RT but not expected in
astroblastoma.*

The solid aspect of the tumor under blue light demonstrates its intense 5-ALA fluorescence

(arrow).

FIG 4. The schematic representation of astroblastoma consists of a
hemispheric heterogeneous lesion with a lobulated solid and eccen-
tric component and peripheral larger cysts. Note the faint perilesional
edema, disproportional to the size of the lesion.

FLAIR, with a heterogeneous gadolinium enhancement and inter-
mediate ADC values ranging from 1190 to 1250 x 10~° mm?/s.
Cystic areas are hyperintense on fluid-sensitive sequences and
show facilitated diffusion. No MR imaging features can help dif-
ferentiate indolent and malignant astroblastomas. Atypical pre-
sentations include solid masses with central necrosis and an
irregularly rimmed cyst.>>'>'*

Imaging differential diagnosis includes supratentorial ependy-
momas, astrocytomas, and AT/RT.

YAP]I fusion-type ependymoma also presents as a heterogene-
ous mass with cystic areas. However, it is more prevalent among
younger children, usually younger than 3 years of age. Due to its
fibrillary components and infiltrative nature, perilesional edema
and microinvasion are significantly more evident in ependymo-
mas than in astroblastomas.*"®

High-grade astrocytomas manifest less frequently in children
but also have imaging features that overlap with astroblastoma
because presentation may also demonstrate a heterogeneous su-
pratentorial mass. Similar to ependymomas, mass effect and

Macroscopically, astroblastomas
present as well-circumscribed solid-cystic
masses with a bubbly appearance sec-

ondary to cystic degeneration. Microscopic features include elon-
gated eosinophilic cells with GFAP-positive processes oriented
radially from the cell body toward a usually hyalinized vessel,
resembling ependymal perivascular pseudorosettes, but with a
tapering or columnar aspect. Immunohistochemistry shows posi-
tivity for epithelial membrane agent and D2-40. GFAP, OLIG2,
and $-100 are often positive to variable extents (Fig 5).

Histologic features that indicate an aggressive biologic behav-
ior include increased mitotic activity, palisading necrosis, high
cellularity, vascular proliferation, and a high Ki-67 index. Higher
Ki-67 indexes are also related to prognosis and survival rates,
with a cutoff of 4%."

A primary histopathologic differential diagnosis includes
high-grade astrocytomas, supratentorial ependymomas, atypi-
cal teratoid/rhabdoid tumors, and gemistocytic astrocytoma
and these are better discussed in the previous session (See
Pathology: Astroblastoma).

Treatment relies on gross surgical resection whenever possible.
Low-grade lesions with satisfactory excision are usually followed
up. Patients with incomplete resection or high-grade features in
histology usually undergo adjuvant radiation and systemic chemo-
therapy with temozolomide.'>"”

Our patient had an excellent postoperative evolution, and 6-
month control imaging shows no signs of recurrence. However,
the multidisciplinary team opted for isolated adjuvant surgical cav-
ity radiation due to faint 5-ALA surgical cavity positivity, necrosis,
and mitotic activity. Systemic chemotherapy was not initiated.

Due to its rarity and imprecise imaging and histopathologic
features, misdiagnosis is frequent. The ensemble of nonspecific
features is the key. Astroblastoma should be remembered when
this set of features is present, especially in a young female patient
with a large, well-circumscribed hemispheric solid-cystic lesion.

Case Summary

e Astroblastoma is a rare intra-axial and hemispheric neoplasm
typically present in adolescents and young adults.

e Imaging findings are not specific and include a heterogeneous
mass with peripheral cysts and a solid bubbly-appearing com-
ponent, overlapping with other tumors that affect children
and young patients.
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FIG 5. Pathologic findings of astroblastoma. A, The lesion was composed of solid sheets and pseudopapillae, with prominent hyalinized vessels
(arrows), H&E, original magnification x100. B, Tumor cells have well-defined cytoplasmic borders, a columnar aspect radially arranged around
the hyalinized blood vessels, forming astroblastic pseudorosettes (arrow), H&E, original magnification x100. C, Tumor shows rhabdoid features
consisting of large cells with abundant eosinophilic cytoplasm and eccentric nuclei, H&E, original magnification x100. Tumor cells are diffusely
positive for GFAP (D, immunohistochemistry, original magnification x100) and D2-40 (E, immunohistochemistry, original magnification x200).

Pathologic differentiation from ependymoma can be challeng-
ing because both show perivascular rosettes. Subtle morphologic
features can help differentiate astroblastic from ependymal
pseudorosettes.

Recently, MNI gene alterations have come to define this con-
dition, which is now entitled MN1I-altered astroblastoma.

The main imaging differential diagnoses include high-grade
astrocytomas, AT/RT tumors, and supratentorial ependymoma.
Prognosis varies according to the presence of high-grade his-
tologic findings, which also dictate adjuvant therapy.

Disclosure forms provided by the authors are available with the full text and
PDF of this article at www.ajnr.org.
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