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. Overview

=1
= 10-17/100,000; intracranial

= 1-2/100,000; intraspinal
= [he majority are primary

= 20% of all cancers of childhood « > Infrateniorial
= /0% of childhood CNS tumors arise in the posterior
fossa

= A comparable number of supratentorial tumors in
adult
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= Different concept of benign and malignant
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= Even benign may prove fatal . wmptias oo ipame 5
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L Gliomas

= The most common of primary tumors

= Derived from multipotent progenitor cell —stem cis
= Within particular age groups - & e = s £

= Predilection for specific regions



lL Astrocytoma; grade TI-IV

,-,ma.rf conmon

= 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

Grade 2 —» D"H:ufe Asfrayﬂmw
Grade 3 —» AnaFIaSﬁ'c A.sfragﬁma/
Grade Y —s GlioblaS#omou



!L Astrocytoma; grade II-IV

—>New clagification of +wmorr
= Molecular classification

y/\IDH mutant

frate = Better prognosis

Jeé? wgerate . IDH wild type —s Varimal
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lL Astrocytoma; grade II-IV

r—,Gmt/e Y
= Pathogenesis of Glioblastoma

Starfs Je vovo e—w Primary
Lsws precading oher 4umor~,  1n older individual new onset
= Most are wild type IDH
= Gains of chromosome 7
= Loss of chromosome 10
~= TERT promoter mutations
«= EGFR amplification

glioma, ciis g e Secondary

s 0> 5P ub o ' '
(sede Fa In younger patients, progression of lower grade astrocytoma

progressiow gL o = Driver mutations of IDH1 or IDH2




B Astrocytoma; grade II-IV

= Most gliomas have genetic aberrations that lead to
= Evasion of senescence
= Telomeres/telomerase
= Escape normal growth control
= CDKN2A deletion ~» Tumar suppregor gere
= Activation of growth signaling
= EGFR or PDGFR

= Evasion of apoptosis
= P53 mutation



lL Astrocytoma; grade II-IV

= Morphology

= Diffuse astrocytoma Eerm_, Not~well-demaveated

i Size > Srart fram Lem ond may ivvolw-
= Gross, size and texture e AT

« Microscopy TeFure — S, Solid
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Glioblasomaev
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lL Oligodendroglioma

= Best prognosis of glial tumors
= 5-15% of gliomas
= 4-5 decade

P e White matter of cerebral hemispheres

Astiogyfoma Is oy
Fhw CorfeX
(rear the gray matier)
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lL Oligodendroglioma  winis s uispe

of ghoma

= Pathogenesis
=« IDH mutation and whole arm chromosomal codeletion 1p

and 19q —Iade>
= With progression to'anaplastic form loss of CDKN2A

= No EGFR amplification (in contrast to 'high grade
astrocytoma)—s Glheblastoma

= TERT promoter mutation (as in glioblastoma)




lL Oligodendroglioma

[_,Dfsmf}nc Calclf/ oo
= Morphology
= Often with'cyst
= Microscopy

= Anaplastic oligodendroglioma —s increased cuiularity, arypia .. -
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25 Pilocytic astrocytoma

——>easier Suigian] remevo)
= More discrete borders

= Relatively benign behavior

= Children and young adults

= Cerebellum and around 1II. Ventricle
s KIAA1549-BRAF gene fusion/duplication



lL Pilocytic astrocytoma

= Morphology — ez
= Well demarcated and cystic with mural nodule
= Limited brain invasion

= Loose microcystic and dense fibrillar areas —~s 2 arvasr undear
. . rmicrascepe
= Other microscopic features
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Ependymoma
|

=1 > Veniricles, cunival comad
= 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 «/



Ependymoma

.|
=1
= 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 «—sevuywhwe
= Micro









lL Ependymoma

= ‘Myxopapillary ependymoma — Distal parr of spinal cord
vl = Subependymoma
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lL Choroid plexus tumors

N Rare [_*Ho'ﬁ:b
= ‘Benign or malignant
= Choroid plexus papilloma
= Most common in children; lateral ventricles

= In adults IV ventricle
= Hydrocephalus s Increased amouns- of CSF

Bliﬂl -’Lrnal-E F]I-E F}m’B/'IEC(



Neuronal and glioneuronal
lL tumors
cll bodies of newrons (newranal cully)

am [ s il call
= Gangliogliomas —— Gayglinenronod +umor

= Dysembryoplastic neuroepithelial tumor




lL M(g//dulloblastoma

] r_;o,dj resemble, dhat of &mb)70n0\/ cells
= Embryonal primitive neoplasm

= 20% of pediatric brain tumors
= Exclusively in the cerebellum <« — Infarensons) 2=
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lL Medulloblastoma

= Pathogenesis

= SHH pathway
. The vermis or lateral cerebellum

= WNT pathway — B-caterni. Apc =
= Around the'anterior IV ventricle
= Or middle cerebellar peduncle
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lL Medulloblastoma

= Morphology
« Often well circumscribed
= May involve the leptomeninges
= Microscopy

= Mitosis «»Crazy mitosis (very Wiy high)—s If nut treared—s Ropid Jeteriovasion

ddicase <l o Homer Wright rosettes
fbriflaty censer — o
= Desmoplastic nodular variant — m adujs
= Almost always SHH activated

A= Large cell anaplastic variant
= Subarachnoid/CSF dissemination









s Meningiomas

ol B
= Tumors of adults Memigima. grade 1

= Arise from the arachnoid = _—w invasion, i‘,‘i’é’ separated from
= Usually attached to the dura
= Along any point of the external surface

= Or within the ventricular system (from the choroid
pLe/)\(,L\LS\)’l nehde some avachnod clls

= Previous radiotherapy is a risk factor




lL Meningiomas

= Pathogenesis > adulés
= Common lesion in NF2
~n 50-60% of sporadic cases show mutant NF2 gene

= Morphology

= Gross s X
fow wnglr +tu Mray Without form
- En plaque growth—> 7 Conly I Gk;';u Hput Sorming ing a mass

= Firm to gritty (psammoma)
L Concmpri loyyer of calcificasion
‘union sk appeavanc.’
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lL Meningiomas

= Morphology
= Microscopy
= Meningothelial
= Fibroblastic }ﬁ/o imporrant

= Transitional
—~ =« Concentric wrapping (whorls)
= Psammomatous
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= Atypical meningioma - Grde 2
= One fourth of the cases
= Higher recurrence rate
Redisthurafy <> RT in addition to surgery
= Aggressive features

= Anaplastic meningioma — &rede 3
o 1'30/0

= Carcinomatous/sarcomatous features — (s-tlglic béicaaiic
muningfomov
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