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Lecture II



Overview 
◼ 10-17/100,000; intracranial
◼ 1-2/100,000; intraspinal 
◼ The majority are primary
◼ 20% of all cancers of childhood
◼ 70% of childhood CNS tumors arise in the posterior 

fossa
◼ A comparable number of supratentorial tumors in 

adult



Overview 
◼ Different concept of benign and malignant 
◼ Even benign may prove fatal 
◼ Mostly not amenable for complete resection
◼ Vital centers
◼ Rare metastasis outside 
◼ Cerebrospinal dissemination
◼ Grading 

Tumorsareusuallyclassifiedinto Ben

different
Malignant BrainTumors are

SomecategorieslegovariantumorsareclassifiedintoEffinghamintermediateBorderlineButumors

Inbraintumorswe use
fourtiersystem Grade1,2 384L

thologyslip0 scTumors jawn wi 665441BraintumorsbTumor s A old 48 2 Into WtcBenign imalignant a
Gf sin ti gb Malignant 76211 Brain ie

deaths v8 symptoms in Benign S ATumor



Gliomas
◼ The most common of primary tumors
◼ Derived from multipotent progenitor cell
◼ Within particular age groups
◼ Predilection for specific regions

Tumorsofneuroglial supportingcells
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Astrocytoma; grade II-IV 
◼ 80% of primary brain tumors in adults
◼ Usually in cerebral hemispheres 
◼ May occur also in the cerebellum, brain stem and 

spinal cord
◼ 4-6 decades
◼ Morphologic classification

mostcommon

Grade2 DiffuseAstrocytoma
Grade3 AnaplasticAstrocytoma
Grade4 Glioblastoma



Astrocytoma; grade II-IV 
◼ Molecular classification

◼ IDH mutant
◼ Better prognosis

◼ IDH wild type

Newclassificationoftumors
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Astrocytoma; grade II-IV 
◼ Pathogenesis of Glioblastoma

◼ Primary
◼ In older individual new onset 
◼ Most are wild type IDH
◼ Gains of chromosome 7
◼ Loss of chromosome 10
◼ TERT promoter mutations
◼ EGFR amplification 
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Astrocytoma; grade II-IV 
◼ Most gliomas have genetic aberrations that lead to

◼ Evasion of senescence
◼ Telomeres/telomerase

◼ Escape normal growth control 
◼ CDKN2A deletion

◼ Activation of growth signaling 
◼ EGFR or PDGFR

◼ Evasion of apoptosis
◼ TP53 mutation

Tumorsuppressorgene



Astrocytoma; grade II-IV 
◼ Morphology 

◼ Diffuse astrocytoma
◼ Gross, size and texture
◼ Microscopy 
◼ IHC; GFAP, IDH1 (90%)

◼ Anaplastic astrocytoma 
◼ Glioblastoma

◼ Gross
◼ Microscopy 
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Autopsyof diffuse
Astrocytoma



Diffuse Astrocytoma
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Glioblastoma
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Oligodendroglioma 
◼ Best prognosis of glial tumors
◼ 5-15% of gliomas
◼ 4-5 decade 
◼ White matter of cerebral hemispheres 
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Oligodendroglioma 
◼ Pathogenesis

◼ IDH mutation and whole arm chromosomal codeletion 1p 
and 19q

◼ With progression to anaplastic form loss of CDKN2A
◼ No EGFR amplification (in contrast to high grade 

astrocytoma)
◼ TERT promoter mutation (as in glioblastoma)
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Oligodendroglioma 
◼ Morphology

◼ Often with cyst 
◼ Microscopy 

◼ Anaplastic oligodendroglioma 

Dystrophiccalcification
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Oligodendro glioma
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Pilocytic astrocytoma 
◼ More discrete borders
◼ Relatively benign behavior
◼ Children and young adults
◼ Cerebellum and around III. Ventricle 
◼ KIAA1549-BRAF gene fusion/duplication

Grade I astrocytoma

easiersurgicalremoval
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Pilocytic astrocytoma 
◼ Morphology

◼ Well demarcated and cystic with mural nodule
◼ Limited brain invasion
◼ Loose microcystic and dense fibrillar areas
◼ Other microscopic features
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Microcystsformation
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Ependymoma 
◼ Close to ependymal cells lined spaces 
◼ 1-2 decades

◼ Near the IV ventricle
◼ 5-10% in the primary brain tumors in this group

◼ In adults
◼ The spinal cord is the most common location
◼ Frequently in the setting of NF2

Ventricles centralcoma



Ependymoma 
◼ Pathogenesis

◼ NF2 gene mutated in spinal cord tumors
◼ Distinct sets of driver mutations not shared with those of 

astrocytoma  
◼ Morphology 

◼ Solid non infiltrative
◼ Cerebrum, cerebellum and spinal
◼ Micro

everywhere
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Ependymoma 
◼ Myxopapillary ependymoma 
◼ Subependymoma Vargnts

Distalpart ofspinalcord



Choroid plexus tumors 
◼ Rare
◼ Benign or malignant 
◼ Choroid plexus papilloma

◼ Most common in children; lateral ventricles
◼ In adults IV ventricle
◼ Hydrocephalus  

mepindymalcell richin capillarynetwork thatproduce theCsf
Modifiedpartof theepindymallayer
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Neuronal and glioneuronal 
tumors 
◼ Gangliogliomas
◼ Dysembryoplastic neuroepithelial tumor 

pall
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Medulloblastoma
◼ Embryonal primitive neoplasm 
◼ 20% of pediatric brain tumors
◼ Exclusively in the cerebellum
◼ Predominantly in children 
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Medulloblastoma
◼ Pathogenesis 

◼ SHH pathway
◼ The vermis or lateral cerebellum 

◼ WNT pathway
◼ Around the anterior IV ventricle 
◼ Or middle cerebellar peduncle 

B latenin APC



Medulloblastoma
◼ Morphology 

◼ Often well circumscribed 
◼ May involve the leptomeninges 
◼ Microscopy
◼ Mitosis
◼ Homer Wright rosettes
◼ Desmoplastic nodular variant

◼ Almost always SHH activated  
◼ Large cell anaplastic variant 
◼ Subarachnoid/CSF dissemination
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Meningiomas 
◼ Tumors of adults
◼ Arise from the arachnoid
◼ Usually attached to the dura
◼ Along any point of the external surface 
◼ Or within the ventricular system (from the choroid 

plexus)
◼ Previous radiotherapy is a risk factor

Menigiomagrade1
Noinvasion easilyseparatedfrom
brain tissue
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Meningiomas 
◼ Pathogenesis

◼ Common lesion in NF2
◼ 50-60% of sporadic cases show mutant NF2 gene

◼ Morphology 
◼ Gross 

◼ En plaque growth 
◼ Firm to gritty (psammoma)

adult

d



Themass mustbe removed
with the dura



Psammomabodies



Meningiomas 
◼ Morphology 

◼ Microscopy
◼ Meningothelial 
◼ Fibroblastic
◼ Transitional 
◼ Concentric wrapping (whorls) 
◼ Psammomatous  

I Noimportant



Meningiomas 
◼ Atypical meningioma 

◼ One fourth of the cases
◼ Higher recurrence rate
◼ RT in addition to surgery 
◼ Aggressive features 
◼ Clear cell and choroid patterns are grade II by definition 
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