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The 2007 WHO classification is 

based on

An international Working 

Group of 25 pathologists 

and geneticists, 

contributions from more 

than 70 international 

experts overall



The 2007 WHO classification is 

presented as

The standard for the definition of brain 

tumors to the clinical oncology and cancer 

research communities world-wide.



Several new entities

(New CNS Tumors)

angiocentric glioma (AG), 

Papillary glioneuronal tumor, rosette-

forming glioneuronal tumor of the fourth 

ventricle, papillary tumor of the pineal 

region, 

Pituicytoma and spindle cell oncocytoma 

of the adenohypophysis



New Histological variants
(evidence of a different age distribution, location, 

genetic profile or clinical behaviour)

pilomyxoid astrocytoma (PMA), 

anaplastic medulloblastoma and 

medulloblastoma with extensive nodularity



WHO grading scheme and the 

sections on genetic profiles

were updated

Rhabdoid tumor predisposition syndrome 

was added to the list of familial tumor 

syndromes typically involving the nervous 

system







Angiocentric glioma (AG)

A rare glial tumor 

Slowly growing cerebral tumor of low-grade 

malignancy (biologically indolent except for v. 

rare recurrences which may prove fatal).

Described as a novel epilepsy associated tumor 

with distinct clinico-pathologic features

Almost all patients had a history of long-standing 

drug-resistant epilepsy

Cortico-subcortical tumors were located in the 

temporal and parietal lobes



Angiocentric glioma (AG)

Typically presents with seizures in children and 

young adults. 

Characterized by monomorphous, bipolar 

tumour cells with a striking perivascular growth 

pattern. 

`cell of origin' of AG is not clear, ultrastructural 

evidence points to an ependymal derivation. 

Typically, AG can be cured by total resection, 

and is designated WHO grade I. 



Monomorphous angiocentric 

glioma
Cortical ependymoma or monomorphous 

angiocentric glioma? Both appear to be low-

grade tumors although their rarity makes 

accurate prognosis problematic

a distinctive epileptogenic neoplasm with 

features of infiltrating astrocytoma and 

ependymoma. 

angiocentric neuroepithelial tumor, which 

combines features of ependymoma with pilocytic 

and diffuse astrocytomas 



Magnetic resonance imaging 

studies

showed ill-defined, T1 & T2-

hyperintense, generally 

noncontrast-enhancing 

lesions that, although 

centered on the cortex or 

amygdala, extended into the 

underlying white matter for a 

short distance. Next to the 

tumor, the ventricle is 

enlarged, suggesting a 

stationary lesion.



Histologically, characterized by

arrangements of uniform tumor cells along cortical vessels 

(perivascular pseudorosettes)

variably infiltrative 

with features of astrocytic/ependymal differentiation, 

but lacking neoplastic neuronal features. 

Necrosis and vascular proliferation not observed and 

Mitoses sparse or absent (MIB-1 proliferation indices ranged from 

<1% to 5%). 



Immunohistochemically, 

A glial nature (stained positively for glial fibrillary 

acidic protein GFAP, vimentin, protein S100B), 

Ependymal differentiation (positivity for cytoplasmic 

epithelial membrane antigen EMA and ultrastructural 

features).



Immunohistochemically,

Neurofibrillary tangles in nerve cells are 

interspersed with the tumor tissue



Electron microscopy

showed ependymal 

characteristics in some 

cases investigated: 

1. extracellular cilia in both 

longitudinal and transverse 

sections (arrow), and

2. tumor cell membranes are 

connected by a zonula 

adhaerens (arrow head)



Analysis of genomic imbalances
(by chromosomal comparative genomic hybridization)

loss of chromosomal bands 6q24 - q25 ( in 12.5%), 

In 33% of them, a a copy number gain of 2 adjacent clones 

from chromosomal band 11p11.2 containing the protein-

tyrosine phosphatase receptor type J (PTPRJ) gene. 



A variant of monomorphous 

angiocentric glioma?

Brain surface spindle cell glioma in a patient 

with medically intractable partial epilepsy

A Pathological Challenge 



Pilomyxoid astrocytoma (PMA)

A solid, circumscribed tumor 

Occurring mainly in the hypothalamic region of young 

children. 

composed of a monomorphous population of bipolar 

tumor cells within a rich myxoid background, with a 

conspicuous anglocentric arrangement. 

While PMA is considered a more aggressive variant of 

pilocytic astrocytoma, this relationship awaits further 

clarification. 

The PMA has been designated WHO grade II.



The pituicytoma

involves the posterior pituitary and/or its stalk 

and affects adults. 

It is solid in architecture, composed of spindle 

cells and presumably derived from pituicytes. 

Pituicytomas are indolent tumors, and 

are designated WHO grade I. 


