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ASTROBLASTOMA

Astroblastoma

Primary Disciplinary Field(s): Neuro-oncology, Neuropathology, Neurosurgery

1. Core Definition

Astroblastoma is defined as a rare, specific subtype of primary central nervous system (CNS)
neoplasm originating from neuroglial cells. It is generally characterized as a slow-growing tumor,
though its clinical behavior can vary significantly, often resulting in an intermediate to high-grade
diagnosis depending on cellular morphology and molecular markers. Histologically, these tumors
exhibit distinct features, including the presence of cells with abundant eosinophilic cytoplasm and
peripherally located, multiple nuclei, which is one of the key diagnostic markers distinguishing it
from other glial tumors. While the original source content briefly linked it to the designation "Grade
Il astrocytoma,"” modern neuropathology often classifies Astroblastoma based on its unique
architecture, sometimes classifying it under the more aggressive high-grade spectrum, or
specifically as an entity requiring its own grading criteria due to its distinct cellular structure.

The uncertain nature of the cell of origin contributes to the diagnostic challenge associated with
this tumor type. Although the nomenclature implies an association with astrocytes (the 'Astro-'
prefix), its morphological characteristics suggest differentiation toward the ependymal or primitive
neuroectodermal lineage, leading to considerable debate regarding its precise placement within
the family of gliomas. The defining microscopic feature of astroblastoma is the formation of
perivascular pseudorosettes, where the tumor cells radiate around central blood vessels. These
pseudorosettes differ notably from the true rosettes seen in ependymomas and the perivascular
arrangements typical of astrocytomas, underscoring its unique pathological identity.

Clinically, astroblastoma typically presents as a supratentorial mass, frequently found in the
cerebral hemispheres, although infratentorial and spinal cord occurrences have been documented.
The tumor often appears well-circumscribed on imaging, often presenting with cystic components
and calcification, which can sometimes mislead diagnosis prior to biopsy. Given its slow-growing
nature, symptoms may develop gradually, encompassing chronic headaches, seizures, or focal
neurological deficits corresponding to the tumor's location. The eventual prognosis is highly
dependent on achieving maximal safe resection, as well as the inherent biological grade derived
from mitotic activity and the presence of necrosis.

2. Etymology and Historical Development

The concept of astroblastoma was first introduced into medical literature in 1924 by Globus and
Kuhlenbeck, who sought to differentiate this tumor from the broader category of astrocytomas
based on its characteristic architectural pattern. Historically, these tumors were often grouped with
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gliomas of ambiguous lineage, sometimes categorized as primitive or malignant astrocytic tumors
due to the neuroglial origin of the constituent cells. The early classification systems struggled to
precisely locate astroblastoma, often leading to inconsistent grading and subsequent difficulties in
standardizing treatment protocols across different institutions. The initial recognition highlighted the
distinctive perivascular radiating pattern, suggesting a specific, perhaps transitional, stage of glial
differentiation.

The historical reference to astroblastoma as a "Grade Il astrocytoma" reflects a period when glial
tumors were broadly classified based primarily on their cellular resemblance to mature astrocytes
and their assumed degree of malignancy. However, as neuropathology matured and
immunohistochemical techniques became standard, it became clear that astroblastoma possesses
distinct immunohistological markers and a clinical course that often deviates from typical Grade Il
diffuse astrocytomas. This distinction necessitated its recognition as a separate entity within the
World Health Organization (WHQO) Classification of Tumours of the Central Nervous System.

Recent advancements, particularly in molecular diagnostics, have further clarified the unique status
of astroblastoma. The discovery of specific genetic alterations, such as the MN1 gene fusion, has
provided molecular evidence confirming that many astroblastomas are genetically distinct from
standard astrocytomas. This molecular specificity has reinforced the need to treat astroblastoma
as an independent pathological diagnosis, regardless of superficial histological overlap with other
neuroglial tumors. This evolution reflects a trend toward precision medicine, moving away from
purely morphological classification to one that integrates specific genetic and molecular drivers for
prognosis and treatment planning.

3. Key Characteristics (Pathology and Histology)

Cellular Morphology: Tumor cells are polygonal or epithelioid, possessing the aforementioned
abundant cytoplasm that gives them a plump appearance. A key characteristic is the eccentric
placement of nuclei, which are often multiple or lobulated, contributing to the tumor's
pleomorphism.

Perivascular Pseudorosettes: This is the hallmark architectural feature. Tumor cells arrange
themselves radially around central, often hyalinized, blood vessels. The cell processes extend
outwards toward the vessel walls, creating a distinct cuffing pattern.

Supratentorial Location: The majority of cases occur above the tentorium cerebelli, most
commonly situated in the cerebral hemispheres of children and young adults. This location
contributes to the typical presentation of focal seizures and localized neurological deficits.
Immunohistochemistry Profile: Astroblastomas typically stain positive for glial fibrillary acidic
protein (GFAP) in a subset of cells, reflecting their glial origin, but usually display patchy or variable
staining, unlike the robust expression seen in high-grade astrocytomas. They often show positivity
for vimentin and S-100 protein.

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://scales.arabpsychology.com/?p=67186
https://scales.arabpsychology.com
https://scales.arabpsychology.com

ASTROBLASTOMA

4. Clinical Presentation and Diagnosis

The clinical presentation of astroblastoma is generally dictated by the mass effect and location of
the tumor within the CNS. Since the majority occur in the cerebral hemispheres, patients frequently
present with focal or generalized seizures, which can sometimes be the earliest symptom
observed. Other common symptoms include chronic, unrelenting headaches, nausea, and
vomiting, particularly if the tumor causes obstructive hydrocephalus or significant pressure buildup.
In pediatric cases, developmental delays or behavioral changes might be the initial indicators of the
underlying pathology, often leading to a challenging diagnostic interval.

Diagnostic imaging relies heavily on magnetic resonance imaging (MRI) and computed
tomography (CT) scans. On MRI, astroblastomas often appear as large, well-demarcated masses,
typically located superficially near the cortical surface. A crucial radiological feature is the presence
of cystic areas and solid enhancing components, often accompanied by calcification, giving the
tumor a characteristic "bubbly" or nodular appearance. Unlike diffusely infiltrating gliomas,
astroblastomas are frequently described as relatively well-circumscribed, which is a major factor
influencing the feasibility and success of surgical resection.

Definitive diagnosis, however, necessitates histological examination following surgical biopsy or
resection. Pathologists must differentiate astroblastoma from other tumors that form perivascular
structures, such as ependymomas, especially those tumors exhibiting high mitotic rates. The
presence of the specific cell morphology--cells with abundant cytoplasm and distinctive radiating
perivascular arrangement without true epithelial lining--is essential for confirming the astroblastoma
diagnosis. Increasingly, molecular analysis, focusing on markers like the MN1 fusion, is integrated
into the diagnostic process to confirm the identity and predict the biological behavior of the
neoplasm.

5. Molecular Pathology and Genetics

The understanding of astroblastoma has been significantly advanced by the identification of
recurrent molecular alterations, which often define the tumor more reliably than morphology alone.
The most significant finding is the frequent occurrence of fusions involving the MN1 gene
(Meningioma 1) on chromosome 22. These MN1-altered astroblastomas constitute a distinct
molecular subgroup and are often associated with the classic histological features, including the
formation of prominent perivascular pseudorosettes. The presence of this fusion is now considered
a key diagnostic marker in the classification of this entity, helping to distinguish it from
morphologically similar high-grade gliomas.

The discovery of molecular drivers has implications for both classification and prognosis. Tumors
carrying the MN1 fusion tend to present with intermediate clinical behavior, although they still
require aggressive management due to potential recurrence. Conversely, astroblastomas that lack

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://scales.arabpsychology.com/?p=67186
https://scales.arabpsychology.com
https://scales.arabpsychology.com

ASTROBLASTOMA

the characteristic MN1 fusion may exhibit different genetic profiles, sometimes overlapping with
other high-grade tumors like glioblastoma, which dictates a potentially worse prognosis and
necessitates a distinct therapeutic approach. The integration of molecular profiling into the WHO
classification system underscores the understanding that astroblastoma is a heterogeneous
disease.

Other genetic alterations found in astroblastoma include various chromosomal copy number
changes, such as gains on chromosome 20g and losses on 22q. However, importantly, these
tumors generally lack the characteristic mutations associated with diffuse gliomas, such as IDH1/2
mutations or common mutations in H3F3A, further cementing their classification as a distinct
molecular entity. This molecular separation is critical, as it informs targeted therapy options and
helps clinicians predict the likelihood of recurrence or malignant transformation, thereby improving
risk stratification for patients afflicted by this rare tumor.

6. Treatment and Management

The primary and most effective treatment modality for astroblastoma is maximal safe surgical
resection. Because these tumors are often relatively well-demarcated and lack the deep infiltrative
borders typical of diffuse gliomas, achieving a gross total resection (GTR) is often feasible and
directly correlates with improved progression-free survival and overall survival rates. The goal of
surgery is to remove the entire visible tumor mass while preserving neurological function, which is
particularly challenging when the tumor is located near critical eloquent brain regions. The extent of
resection is widely considered the single most important prognostic factor.

Following surgery, adjuvant therapy protocols are determined based on the residual tumor volume
and the tumor's histological and molecular grading. For tumors where a gross total resection has
been achieved and the tumor demonstrates lower-grade features, clinical observation may be
pursued, especially in younger pediatric patients, to delay or avoid the neurocognitive side effects
associated with radiation therapy. However, for subtotally resected tumors, or those exhibiting
high-grade features such as high mitotic activity or vascular proliferation, adjuvant radiotherapy is
generally recommended to target remaining microscopic disease and minimize local recurrence
risk.

The role of chemotherapy in the management of astroblastoma is less clearly defined compared
to its use in other high-grade gliomas. Chemotherapy is typically reserved for recurrent disease or
for tumors deemed highly malignant upon initial diagnosis. Standard regimens, often involving
agents like temozolomide or vincristine/carboplatin combinations, have been utilized, but outcomes
are variable. Clinical trials investigating novel agents that target the specific molecular pathways
(e.g., pathways associated with the MN1 fusion) are crucial for developing more effective and
personalized treatment strategies for this challenging tumor.
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7. Significance and Impact

The significance of recognizing astroblastoma as a specific, if rare, entity lies in its distinct clinical
management implications and the often-favorable prognosis compared to high-grade infiltrating
astrocytomas. While the term "slow-growing tumor" accurately describes its biological pace relative
to aggressive glioblastoma, astroblastoma still possesses a significant capacity for recurrence and
malignant progression, placing patients at substantial long-term risk. The intermediate biological
behavior necessitates careful long-term surveillance through regular neuroimaging, even after
complete resection.

The impact on patient prognosis is heavily stratified by the grade assigned to the tumor.
Historically, tumors referred to as low-grade (similar to the initial reference of Grade Il astrocytoma)
have better long-term outcomes, whereas those classified as high-grade (often correlating with
WHO Grade |V features, such as necrosis) carry a significantly worse prognosis, often leading to
rapid recurrence and reduced overall survival. The high recurrence rate, even following complete
resection, highlights the intrinsic aggressive potential of the residual neuroglial cells and
necessitates intensive follow-up care.

8. Debates and Criticisms

The primary debate surrounding astroblastoma centers on its classification and grading within the
international system. Historically, the morphological ambiguity led to cases being misclassified as
ependymomas or high-grade astrocytomas, obscuring true incidence rates and accurate outcome
data. Even with the recognition of the MNL1 fusion, there remains a challenge in classifying cases
that are histologically classic astroblastomas but lack the typical molecular signature. This
suggests that the entity might be defined by two or more distinct biological subsets, each requiring
tailored prognostic counseling.

Furthermore, the optimal grading criteria for astroblastoma remain a subject of discussion. Unlike
typical diffuse gliomas where grading is based on established criteria, astroblastoma often displays
a spectrum of features that do not neatly fit the standard WHO grading framework. The need for a
standardized, dedicated grading system for astroblastoma, incorporating both morphological
features (like mitotic rate and vascularity) and molecular findings (like MN1 status), is frequently
advocated in the neuropathology community to ensure consistent clinical management worldwide.

Further Reading

Astroblastoma (Wikipedia)

WHO Classification of Tumours, CNS Tumours

Treatment of Brain and Spinal Cord Tumors (National Cancer Institute)
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