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       ABSTRACT

 Astroblastoma is an uncommon, controversial neoplasm of the Central Nervous System (CNS) emerging from the 
glia. “Astroblastoma” as a terminology was initially coined in 1924 for a tumefaction characteristically emerging 
as a unique astrocytic glioma comprised of tumour cells configuring perivascular pseudo-rosettes and appearing 
immune reactive to Glial Fibrillary Acidic Protein (GFAP). Bucy and Bailey in 1930 delineated diverse macroscopic 
and microscopic features of the neoplasm with description of individual astroblasts as unipolar cells with broad 
“feet” amalgamating adjacent to vascular articulations. Subsequently in 1933, Cox categorized astroblastoma as a 
neoplasm transitioning between astrocytoma and glioblastoma multiforme.

an intermediate stage between unipolar spongioblasts 
and astrocytes may generate the neoplasm. Contingent to 
ultrastructural similarities between tanycytes and astroblasts, 
a cellular origin is indicated wherein the neoplasm is probably 
derived from tanycytes  [3,4].
 Of debatable origin, astroblastoma is contemplated to 
demonstrate an astrocytic or ependymal lineage. Astroblastoma 
is accompanied by diverse molecular characteristics 
and morphological concurrence with pleomorphic 
xanthoastrocytoma, ependymoma or diffuse astrocytoma. 
Frequent genomic anomalies such as chromosomal gain in 20q 
and 19 and deletions in chromosome 10 and X are observed. 
Also, loss of heterozygosity in 9p may emerge as a predictor 
to malignant metamorphosis. Astroblastoma exhibits distinct 
genetic subtypes, contingent to pV600E mutation within B-Raf 
serine/threonine kinase gene (BRAFV600E) or rearrangement 
of meningioma 1 (MN1) gene which is disrupted with 
balanced translocation. Occurrence of contemporary MN1 
genomic alteration, a transcriptional co-regulator implicated 
in emergence of acute myeloid leukaemia or meningioma is 
observed.  Genomic fusion between MN1 at chromosome 
region 22q12.1 and BEN domain containing 2 (BEND2) at 
Xp22.13 is encountered in MN1-rearranged neoplasms [3,4].

Clinical Elucidation 
 Clinical course of astroblastoma is non concordant to histological 
appearance. The neoplasm depicts an admixture of clinical 
features of an astrocytoma and ependymoma. Individuals 
exemplify headache with increasing intensity, nausea, vomiting, 
motor aphasia, dysnomia, hemi-hypoesthesia, pertinent 
corticospinal signs and hemiparesis preceded by tonic-clonic 
seizures.
 Cardinal clinical symptoms appear as an amalgamation of 
headache, focal neurologic deficit and seizures. Significant mass 
effect may ensue within supra-tentorial compartment. Gradual 
tumour evolution ensures discernment in up to 18 months 
following initial, cogent clinical symptoms, thereby majority of 
detected neoplasms demonstrate mammoth dimensions.

Histological Elucidation 
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Introduction 
 Astroblastoma is a distinct clinico-pathological entity associated 
with well exemplified radiographic, histopathological and 
cytogenetic features. Astroblastoma exhibits diverse histological 
manifestations wherein the biological behaviour pertains to an 
indolent or aggressive, anaplastic and malignant neoplasm. 
Nevertheless, tumour histogenesis, discernment, classification 
and cogent therapeutic strategies remain debatable. World 
Health Organization (WHO) categorizes astroblastoma as a 
neuroglial tumour wherein contemporary nomenclature of 
circumscribed astrocytic glioma or MN1-altered astroblastoma 
is adopted for classifying central nervous system tumours. 
Chromosomal gain of +20q and +19 is consistently observed 
[1,2]. 
 Generally, tumefaction is amenable to cogent surgical resection. 
Malignant metamorphosis is occasional with the expression 
of pertinent histological features. Astroblastoma remains 
an exceptional, controversial neoplasm with variable clinical 
outcomes and uncertain cellular origin. Disease Characteristics 
Typically, astroblastoma is confined to cerebral hemispheres 
although tumefaction may occur within cerebellum, brainstem, 
corpus callosum, hypothalamus or ventricular system. Classically, 
supra-tentorial compartment of cerebral hemispheres is 
predominantly implicated. Nevertheless, tumour infiltration 
into corpus callosum, cerebellum, pineal gland, brain stem or 
ventricular system may ensue. Lobar tumefaction specifically 
emerges within frontal lobe and parietal lobe, followed by 
temporal lobe [3,4]. Children, adolescents and young adults 
are commonly incriminated. No age of tumour emergence 
is exempt and neoplasms are discerned from early childhood 
to sixth decade. Mean age of tumour discernment is up to 30 
years whereas median age is 11 years. A female predominance 
is observed.
 Of obscure cytogenesis, it is posited that astroblastoma is 
engendered from embryonic cells prospectively differentiating 
into astrocytes. Especially, embryonic cells comprising of 
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• Enhanced mitotic activity exceeding >5 mitoses per 10 high 
power fields. 

• Enhanced tumour cellularity 
• Anaplastic nuclear features 
• Microvascular proliferation 
• Palisading foci of necrosis 
• Ki-67 proliferative index exceeding>10% . 
 High grade astroblastoma is hyper-cellular with frequent 
mitotic activity, focal vascular proliferation or tumour necrosis 
with pseudo-palisading of cells. Signet ring cells are exceptional. 
Occasional foci of tumour infiltration are observed in high grade 
lesions.
 Tumour reoccurrence is associated with possible transformation 
into anaplastic, high grade variant of astroblastoma.
 Upon ultrastructural examination, tumour cells exhibit an 
irregular cytoplasm, prominent nucleolus, cytoplasmic inter-
digitations upon lateral cellular perimeter and inconstant, 
inadequate intercellular junctions. Abundant intermediate 
filaments configure fascicles confined to tumour cell cytoplasm. 
Membrane junctions and external lamina of tumour cells appear 
adherent to collagen fibres [5,6].

Immunohistochemistry
 Tumour cells are mildly, focally immune reactive to Epithelial 
Membrane Antigen (EMA), S100 protein and diffusely immune 
reactive to vimentin. Tumour cells express a non-fibrillary 
variant of Glial Fibrillary Acidic Protein (GFAP). Thus, epithelioid 
cells are diffusely immune reactive to Glial Fibrillary Acid 
Protein (GFAP), especially within perivascular zones. Tumour 
cells are immune non reactive to synaptophysin, cytokeratin 
and Phospho-Tungstic Acid Haematoxylin (PTAH). Ki-67 labelling 
index of around ~40% can be enunciated [7,8]. 

 Grossly, astroblastoma emerges as a well circumscribed, soft 
to firm, cystic, lobulated tumefaction with focal necrosis and 
haemorrhage. Generally, the solid, soft, greyish/white to pearly 
neoplasm exhibits distinctive haemorrhagic areas.
 Focal cystic degeneration, haemorrhage and necrosis is 
observed within well demarcated, “bubbly” tumefaction. 
Tumour infiltration within encompassing cerebral hemispheres 
or adjacent brain is exceptional (Figure 1,2). 
 Upon microscopy, hyper-vascular, papillary neoplasm is 
composed of minimally pleomorphic cells imbued with 
pleomorphic, spherical to elliptical nuclei and prominent nucleoli. 
Atypical mitotic figures may appear. Perivascular pseudo-
rosettes may be significant. Endothelial cell hyperplasia and 
hyalinisation of vascular articulations is prominent (Figure 3,4). 
 Characteristically, tumour cells circumscribe a centric capillary 
and configure petal-like structure denominated as the 
‘astroblastic pseudo-rosette’ . The neoplasm demonstrates a 
papillary pattern with prominent collagen deposition and intra-
mural hyalinization. Microscopic attributes such as perivascular 
pseudo-rosettes, perivascular hyalinization and lack of stromal 
fibrillary metamorphosis appear significant for appropriate 
tumour categorization (Figure 5,6).
 Generally, astroblastic cells are polarized, poorly cohesive, 
devoid of epithelial surface differentiation and monopolar 
with singular cytoplasmic process which adheres to vascular 
articulations. Pseudo-rosettes are comprised of glial cells which 
configure a corona circumscribing capillaries layered with 
flattened endothelial cells superimposed upon thickened basal 
membrane.
 Astroblastoma is composed of elongated glial cells with abundant 
eosinophilic cytoplasm with broad, “stout”, cytoplasmic 
processes which extend radially towards a centroidal vascular 
articulation with the configuration of characteristic "astroblastic 
pseudo-rosette", simulating perivascular pseudo-rosettes 
encountered in ependymoma. Centric vascular articulation 
embedded within cellular pseudo-rosettes appears hyalinised 
or sclerotic . 
 The well circumscribed neoplasm with discrete, pushing 
perimeter preponderantly exhibits perivascular pseudo-
rosettes with thick cellular processes extending from cell body 
towards vascular tunica adventitia. Focal vascular hyalinization 
or minimal fibrillary substances are delineated (Figure 7,8).
 Contingent to histologic characteristics, astroblastoma is 
subdivided into:
• Low grade neoplasms depicting mild to moderate 

cellular atypia, few mitotic figures, uniform perivascular 
configuration, minimal or absent proliferation of vascular 
endothelium and prominent sclerosis of vascular walls . 

• High grade neoplasms depict moderate to intense 
cytological atypia with significant mitotic activity. 
Commonly, perivascular tumour cells are arranged in 
multiple layers and hypertrophy or hyperplasia of vascular 
endothelium may be observed .

• Anaplastic astroblastoma or lesions with malignant 
metamorphosis demonstrate an unfavourable prognosis 
and are accompanied by
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Figure 1: Astroblastoma exhibiting perivascular pseudo-rosettes composed 
of elongated glial cells and broad, cytoplasmic processes radially extending 
towards centric vascular articulations.
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Figure 2: Astroblastoma displaying perivascular pseudo-rosettes comprised 
of elongated glial cells with centric vascular configurations. 

Figure 5: Astroblastoma demonstrating perivascular pseudo-rosettes com-
prised of spindle-shaped glial cells with abundant, eosinophilic cytoplasm. 

Figure 3: Astroblastoma depicting centroidal, hyalinised vascular articu-
lations with peripherally disseminated elongated glial cells with abundant 
eosinophilic cytoplasm.

Figure 6: Astroblastoma exemplifying perivascular pseudo-rosettes consti-
tuted of elongated glial cells which are immune reactive to glial fibrillary 
acidic protein.

Figure 7: Astroblastoma enunciating elongated cords and clusters of glial 
cells with cytoplasmic processes, abundant eosinophilic cytoplasm and a 
perivascular amalgamation. 

Figure 4: Astroblastoma delineating clusters of spindle-shaped glial cells 
with circumscribing thick walled vascular articulations with endothelial 
prominence.
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Figure 8: Astroblastoma exhibiting delicate cords and clusters of monopolar, 
poorly cohesive spindle-shaped glial cells surrounding hyalinised vascular 
articulations. 

• Vascular articulations appear glomeruloid. Infiltration 
into adjacent brain parenchyma is restricted. Frequent 
neoplastic extension into subarachnoid space is observed 
[9,10].

• Pleomorphic xanthoastrocytoma exemplifies a fascicular 
pattern configured by pleomorphic cells, lipid-rich cells, 
eosinophilic granular bodies and perivascular amalgamation 
of mature lymphocytes. The superficial, compact, neoplastic 
component is composed of pleomorphic, mononuclear 
or multinucleated cells with frequent nuclear inclusions, 
occasional cytoplasmic, xanthomatous alterations and 
spindle-shaped cells configuring a fascicular pattern. 
Perivascular lymphocytic cuffing, disseminated eosinophilic 
granular bodies, focal haemorrhage and an extensive 
framework of reticulin fibres is enunciated. Subjacent 
cortex exhibits infiltration by astrocytic cells. Foci of protein 
granular degeneration, akin to pilocytic astrocytoma, are 
variable. Mitotic activity and tumour necrosis is absent, 
except in anaplastic neoplasms [9,10].

Investigative Assay 
 Predominantly, tumefaction appears as an admixture of cystic 
and solid components followed in frequency by singularly solid 
tumefaction or cystic neoplasms. Tumefaction may represent 
an initial haemorrhagic appearance [11,12]. Imaging of cerebral 
lobes demonstrates the neoplasm in a majority of subjects. 
Frequently, peripheral lesions arising adjacent to cerebral 
convexity appear nodular, vascularized and well demarcated with 
tumour progression. Upon radiographic assay, a characteristic 
supra-tentorial, multi-lobulated lesion constituted of solid and 
cystic components is exemplified. Astroblastoma is a peripheral, 
superficial, supra-tentorial, lobulated, solid to cystic neoplasm 
of variable magnitude with minimal associated vasogenic 
oedema. Commonly discerned multiple cysts engender a 
“bubbly” appearance. Punctate calcification is enunciated in a 
majority (85%) of instances [10,11]. 
 Upon Computerized Tomography (CT), a supra-tentorial, multi-
lobar, well demarcated neoplasm with punctate calcification 
is comprised of solid and cystic components and appears 
confined to frontal or parietal region. The cystic component 
demonstrates mixed densities whereas solid component is 
hyper-dense as compared to white matter. Minimal peritumoral 
oedema is observed. Midline shift may occur along with collapse 
of ipsilateral ventricular system. Magnetic Resonance Imaging 
(MRI) delineates a well defined, intra-axial neoplasm of variable 
magnitude. Upon T1 weighted imaging, the heterogeneous 
neoplasm is predominantly hypo-intense to isointense to white 
matter. Upon T2 weighted imaging, a multi-cystic, hyper-intense 
to isointense lesion with prominent “bubbly”, heterogeneous 
tumour pattern is discerned [10,11]. Fluid Attenuated Inversion 
Recovery (FLAIR) sequences appear isointense within the lesion 
with minimal peritumoral oedema. Imaging with gadolinium 
contrast administration delineates a solid tumefaction with 
peripheral rim enhancement of the cystic component. 
Spectroscopy demonstrates an elevated peak with choline 
[11,12].

Therapeutic Options 
Comprehensive surgical resection is an optimal and 

Differential Diagnosis 
Upon imaging, astroblastoma requires segregation from central 
nervous system neoplasms as primitive neuroectodermal 
tumour, supra-tentorial ependymoma, atypical teratoid/
rhabdoid tumour, gemistocytic astrocytoma, glioblastoma 
multiforme, oligodendroglioma with nodular calcification or 
pleomorphic xanthoastrocytoma  [9,10].
 Demarcation is required from: 
• Ependymoma which demonstrates a characteristic discrete, 

well defined, sharply circumscribed tumour perimeter. The 
cellular, infiltrative neoplasm is comprised of monomorphic 
spherical to elliptical cells imbued with speckled chromatin. 
Perivascular pseudo-rosettes, true ependymal rosettes, 
well defined cellular lumen and fibrillary foci may be 
discerned. Tumefaction arising within posterior fossa can 
depict gemistocyte-like cells and hyper-cellular nodules. 
Foci of non-palisading tumour necrosis, cystic or myxoid 
degeneration, calcification, degenerative cellular or nuclear 
atypia, neuronal differentiation and infrequent, metaplastic 
components can be delineated. The extensively fibrillary 
ependymoma exhibits miniature, minimally pleomorphic 
tumour nuclei. True rosettes and minimal sclerosis is 
observed. Ependymoma can display diverse morphological 
subtypes as papillary, clear cell and tanycytic, categories 
which are devoid of pertinent clinical or pathological 
significance. Upon imaging, tumefaction manifests as an 
enhancing lesion [9,10].

• Pilocytic astrocytoma is a well circumscribed, 
predominantly solid, biphasic neoplasm comprised of 
compact, fibrillary segments, bipolar piloid processes as 
Rosenthal fibres alternating with spongy, loose, micro-
cystic foci with commingled eosinophilic, granular bodies, 
cobweb-like processes and tumour cells with spherical to 
elliptical nuclei. Occasional multinucleated tumour giant 
cells are exemplified. Focal oligodendroglioma-like areas 
may be discerned along with focal degenerative alterations. 
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and molecular features of astroblastoma, including BRAFV600E 
mutations, suggest an ontological relationship to other cortical-
based gliomas of children and young adults. Neuro Oncol 19(1): 
pp. 31-42. 
6. Lehman NL, Usubalieva A, Lin T, et al. Genomic analysis 
demonstrates that histologically-defined astroblastomas 
are molecularly heterogeneous and that tumours with MN1 
rearrangement exhibit the most favourable prognosis. Acta 
Neuropathol Commun 7(1): p. 42. 
7. Kantar M, Ertan V, Turhan T, et al. (2009) Anaplastic 
astroblastoma of childhood: Aggressive behavior. Childs Nerv 
Syst 25(9): pp. 1125-1129. 
8. Kemerdere R, Dashti R, Ulu MO, et al. (2009) Supratentorial 
high grade astroblastoma: Report of two cases and review of 
the literature. Turk Neurosurg 19(2): pp. 149-152. 
9. Salvati M, D’Elia A, Brogna C, et al. (2009) Cerebral 
astroblastoma: Analysis of six cases and critical review of 
treatment options. J Neurooncol 93(3): pp. 369-378. 
10. Denaro L, Gardiman M, Calderone M, et al. (2008) 
Intraventricular astroblastoma. Case report. J Neurosurg Pediatr 
1(2): pp. 152-155. 
11. Eom KS, Kim JM, Kim TY, et al. (2008) A cerebral astroblastoma 
mimicking an extra-axial neoplasm. J Korean Neurosurg Soc 
43(4): pp. 205-208. 
12. Fathi AR, Novoa E, El-Koussy M, et al. (2008) Astroblastoma 
with rhabdoid features and favorable long-term outcome: 
Report of a case with a 12-year follow-up. Pathol Res Pract 204: 
pp. 345-351.

recommended treatment strategy as the expansive, non 
infiltrative neoplasm depicts a well demarcated arachnoid 
plane upon imaging. Clinical symptoms such as hemiparesis 
and altered language may ameliorate following surgical 
intervention. Adjuvant therapy appears efficacious in 
lesions of advanced grade. Adjuvant radiation therapy or 
chemotherapy can be suitably adopted for treating high grade 
tumefaction. Nevertheless, adoption of chemotherapy remains 
non annotated. Tumour reoccurrence occurs in nearly 30% 
neoplasms and is generally observed in anaplastic tumours. 
Notwithstanding, tumour reoccurrence of low grade neoplasms 
following comprehensive surgical eradication is uncommon 
[11,12].

References
1. Bailey P, Bucy PC (1930) Astroblastomas of the brain. Acta 
Psychiat Neurol 5: pp. 439-461. 
2. Cox LB (1933) The cytology of the glioma group: With special 
reference to the inclusion of cells derived from the invaded 
tissue. Am J Pathol 9(6): pp. 839-898. 
3. Escobar de la Garma VH, Arcipreste AA, Vázquez FP, et al. 
(2014) High-grade astroblastoma in a child: Report of one case 
and review of literature. Surgical neurology international 5(7): 
p. 111. 
4. Lehman NL, Spassky N, Sak M, et al. (2022) Astroblastomas 
exhibit radial glia stem cell lineages and differential expression 
of imprinted and X-inactivation escape genes. Nat Commun 
13(1): p. 2083. 
5. Lehman NL, Hattab EM, Mobley BC, et al. (2017) Morphological 

Citation: Bajaj A (2022) The Sophomoric Neurons-Astroblastoma: A Mini Review. J Clin Biomed Invest 2(1): pp. 27-31. doi: 10.52916/jcbi224015

https://respubjournals.com/clinical-biomedical-investigation/
https://respubjournals.com/clinical-biomedical-investigation/
https://respubjournals.com/clinical-biomedical-investigation/
http://doi.org/10.52916/jcbi224015 

