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1 Epidemiology

-The annual incidence ranges from 10 - 17/ 100,000 for intracranial tumors and 1 - 2 /100,000
individuals for intraspinal tumors.
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- 1/2 to 3/4 are primary tumors, and the rest are metastatic.

- In children: 20% of all pediatric tumors and are more likely to arise in the posterior fossa, whereas
tumors in adults are mostly supratentorial.
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*No premalignant or in situ stages AdRiajgspaall R UPSY Al Julal grade ) 1o al €y
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*Even low-grade lesions may infiltrate large regions of the brain, leading to serious clinical
deficits, inability to be resected, and poor prognosis.

*The anatomic site of the neoplasm can influence outcomes independent of histologic type due
to local effects.

*Rarely spread outside of the CNS. S Al
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Clinical feature-Pathogenesis

*Headaches

*Papilloedema

Increased ICP

Increased ICP ICP —
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*Nausea or vomiting
*Bradycardia
eSeizures (convulsions).

*Drowsiness, Obtundation

ePersonality or memory

*Changes in speech

eLimb weakness

*Balance/Stumbling
*Eye movements or vision

Medulla ob. ICP -

Parasymp. Irritation.

Brain Stem
compress

Frontal lobe
Temporal lobe
Motor area

Cerebellum  Optic

tract, occipital
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Etiology

: brain tumorJJ
-~ Environmental:

-Radiation: Often 5-25 years after treatment
-Immunosuppression
-Viral & Chemical carcinogens

~ Genetic:
-Sporadic (as P53, EGFR ...).
-Familial (inherited familial tumor syndromes).
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- Classification

tcns tumorslwanaiwars

- Classified according to: «sWlwig 132 pmo grading lg Lmio £lb Ul LA cgi Liws

= cell of origin & degree of differentiation.
-However, slowly growing entities may undergo transformation into more aggressive tumors.

~ The WHO grading system is important for treatment and prognosis
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1. Gliomas: 4. Other Parenchymal Tumors

- Astrocytoma and variants - Primary CNS Lymphoma

Slo clgil Luws pwdily gliomayl

- Oligodendroglioma cnsyl poliadl Ul LAl - Germ Cell Tumors
- Ependymoma 5. Meningiomas
2. Neuronal Tumors 6. Metastatic Tumors

- Central neurocytoma

- Gangliogliomas

- Dysembryoplastic neuroepithelial tumor
3. Embryonal (Primitive) Neoplasms

-Medulloblastoma
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Most common intracranial tumors

Joclly gico
Metastatic Astrocytoma
Glioblastoma Medulloblastoma
multiforme (GBM)
Anaplastic astrocytoma Ependymoma

Meningioma

Joc e jS i Alytumorsyl yo anlg S ye Sai linlg lwm :6 jg15all
hint pSghcio Jrihallall Joama Stumorl jho (g + yo ol



1. Glioma

1. Astrocytoma:

~ Commonest glial tumor.
~ WHO Grading depends on:

1. Nuclear pleomorphism daliso grading 4 aowsdig jmuwill £qill gm
2. Mitotic activity microscopic features 4 _lc Lilu ouwdill
3. Necrosis grades 4l yu @4aill amga jci pmog
4. Vascular proliferation gradaihasll) e gadia Laiallersg

High-grade tumors can arise from the transformation of low-grade gliomas OR can occur de

novo. Jlc grade (4.1 adguli Lo Jol (30 yd poll j4.00 ail elldy (jgm
24 49 JLld gradeus ygsu 45009
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o Children and young adults. ' e Pake e

© Commonly cerebellum (sometimes 3rd ventricle, optic nerve & occasional cerebral hemisphere).

“ Relatively benign

B. Diffuse (Fibrillary) astrocytoma:
4th to 6th decade.
o Commonly in the cerebral hemisphere Presents with seizures,

° headaches, and focal neurologic deficits

° Variable grades:
+%+ Diffuse astrocytoma (well-differentiated), grade I

+;* Anaplastic astrocytoma, grade Il Glioblastoma

+t¢ multiforme (GBM), grade IV
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Gross:

-Often cystic (with mural nodule) or well-circumscribed solid mass.

Mural nodule

o

o Microscopic:
-Bipolar cells with long, thin “hairlike” processes.

-Microcysts, eosinophilic granular bodies & Rosenthal fibers are
commonly seen.

-NO or rare mitosis & necrosis.
- GFAP + (IHC) GFAB ! positive gig<4y Astrocytomayl J< Laguiim
> @enetics:
- BRAF mutation or translocation — Jociwililhy by Lls ail &3)al 123 pmo yusiiall cgudgo

Ugmg omoml Aslim linlg mutationJle aoici li pog giumll
- No IDH1 or IDH2 mutation BRAF aum ymubil
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+s* Diffuse Astrocytoma (WHO grade Il)

- Can be static or progressive; the mean survival is > 5 years.
- Well differentiated infiltrationg! iy (gm 4o ail ayiii
>Gross:
- Poorly defined infiltrative tumors that distort the invaded brain without forming a discrete mass
- The cut surface: either firm or soft and gelatinous; +/- cystic degeneration
> Microscopic:
- Mild to moderate increase in the number of glial cell nuclei, variable pleomorphism.
- Fibrillary background.
- No distinct transition between neoplastic and normal tissue. mild plemorphismg cellularity Jly 83L1j Lagllim (jgm dhluwy
- GFAP +

mitosis , necrosis , vascular proliferation Laguim Lo lwl (3419
>@Genetics: IDH1, IDH2 genes mutations



Moderately hypercellular astrocytic tumor consistent with CNS WHO

grade Il
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* Gross:

- As grade |l
>Microscopic:

- More densely cellular and have greater nuclear
pleomorphism; mitotic figures are present

- GFAP +

>@Genetics:

- IDH1, IDH2 genes mutations




*3*Glioblastoma Multiforme (GBM), WHO grade V)

ail gmmg g,pl_j]lcj._l,n.ogtile.IIUgm
- edema co ring Laguiim
CT/MRI: Supratentorial ring enhancing tumor with surrounding edema  necrosis and vascular Lagiilasimg
> oamaguli o jil Jgamg proliferation
Gross: %100 24Lii |jlic

- Variation from region to region is characteristic (Some are firm and white, others are
soft and yellow (tissue necrosis), and others cystic degeneration and hemorrhage

> Microscopic: :
ULbhala tumor cells I Lo liga necrosisl aahio Lagwl ol

- Similar to anaplastic astrocytoma with: grade4,J necrosis | J4ub gmg palisaded ooy &laall Slmg

- Necrosis (bands of necrosis with palisaded tumor cells along the border) or microvascular
(glumeruloid) proliferation.

GFAP Juoy ail gig jLoo vascular proliferationl J4ub (Jlo4g
- +

glumerulid olitow JLilly kidenyJu Ul glomeruleigl au
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necrosis Laguui Lol
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> Genetics:
- Inactivation of p53 & Rb
- Activation of PI3K.

- Amplification of EGFR
- Prognosis: Very poor; with treatment, the median survival is only 15 months.
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Vascular proliferation

Palisaded necrosis




2. Oligodendroglioma (WHO Grade Il or III):g

- More in the 4th and 5th decades of life. Wtltall Gclaoll LSl awd lmowl (Jo @
Lol y<lg grade 2 lmatai (jg4s Wile amg
grade 3 J Lmcd i CIlléd jua’

liomayJl o £9i ills lasio b

- Presents with neurologic complaints (seizures).

- Mostly in the cerebral hemispheres (frontal or temporal lobes).

- Survival of 10- 20 years for well-differentiated (WHO grade 1) or 5-10 years for anaplastic (WHO grade lll).

= e roEs? Ue 6 j1oo J1i4 yio yailaill &l Balligl
microscopyJlc 2oiciliara Astrocytoma |
- Infiltrative form gelatinous, gray masses and may show cysts, focal hemorrhage, and

calcification.
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Microscopic: Chicken wire atouu capillary Ju branching ag2g Bolli
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- Sheets of regular cells with spherical nuclei e s S L S R L AN
containing finely granular chromatin surrounded by .‘.i%-:-'r:‘;‘;'?" ot S R e S et SR £ S
a clear halo of cytoplasm (Fried egg appearance) i S R I RO St T

- A delicate network of anastomosing chicken wir
capillaries.
- Calcification (in 90%)

- Mitotic activity is usually low.

- Grade lll: more aggressive with higher cell density,
nuclear anaplasia, increased mitotic activity, and
often microvascular proliferation & necrosis.

> .
Genetics:

- IDH mutation with Co-deletion of 1p and 19q
chromosomal segments

plygli 539390 JIAbl Sl Juas (34 Lo Legi Lmll (1 jLoo microscopicyl ail (jo oé i
mutation | Lagdl Lol il o il 4l Lo (JLil il

grade3 puall yu Sl yudi mrowl Judy J141 yausig necrosis g mitosis 4 Lagwi Lalg
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3. Ependymoma (WHO grade Il or Ill) CSF £l Cuil4 LS (10 £llis aowilc g

- Arise next to the ependyma-lined ventricular system.
- In the first 2 decades of life: near the fourth ventricle - In adults: the spinal cord (most

commonly).
- The clinical outcome for completely resected supratentorial and spinal ependymomas is better

than for those in the posterior fossa

>
Gross:

- Well-demarcated, solid, or papillary masses extending from the ventricular floor.



0la yailli space (1llga 6 yila JLlole tumor cells i icy rosettes Jocli lmil jroily
> Microscopically: Pseudorpsettes Lmowl Juny yail BV (-4 g4 Lolg

- Regular, round to oval nuclei and granular chromatin in a fibrillary
background.

- Tumor cells may form round or elongated structures (rosettes, canals)

-Perivascular pseudorosettes: tumor cells are arranged around vessels

- Anaplastic ependymomas (grade lll): increased cell density, high mitotic
rates, necrosis, microvascular proliferation, and less ependymal

differentiation. featuresy! yudi Laguuis ail Lmic Lit4o Sl 654l yuai
2 Ja stage 3 auhcia necrosis,mitosis ..etc omco yuw
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Histology Diffuse astrocytic or oligodendroglial glioma
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Where are CNS tumors more likely to arise in childre? @QUW_
a) Supratentorial locations

b) Posterior fossa

c) Spinal cord

d) Cerebellum

ANS/B
which of the following statements about CNS tumors is true?

.a) CNS tumors typically have premalignant stages

.b) Low-grade lesions rarely infiltrate large regions of the brain

.c) The location of the tumor within the CNS has no impact on outcomes
d) CNS tumors rarely spread outside of the central nervous system

ANS/D



Which of the following is the commonest glial tumor?

\ Vv
a) Oligodendroglioma D o
b) Ependymoma - -
c) Astrocytoma > ) QU lz
d) Glioblastoma multiforme

ANS/ C

What factors are considered in the WHO grading of astrocytomas?
a) Nuclear pleomorphism

b) Mitotic activity

c) Necrosis

d) All of the above

ANS/D



Which subtype of astrocytoma is commonly found in children and young adults?
a) Diffuse astrocytoma
b) Anaplastic astrocytoma

N X L i /
c) Glioblastoma multiforme ) :
d) Pilocytic astrocytoma ) - QU lz
ANS/D .

Which characteristic feature is commonly seen in the microscopic examination of pilocytic
astrocytoma?

a) Microvascular proliferation

b) Pleomorphic nuclei

c) Rosenthal fibers

d) Necrosis

ANS/ C



What is the characteristic microscopic appearance of Oligodendroglioma cells?
a) Rosette formation
b) Perivascular pseudorosettes

\ Vv
c) Chicken wire capillaries ) 1
d) Fried egg appearance . N QU |z
ANS/D

Which genetic mutation is commonly associated with Oligodendrogliomas?
a) IDH mutation with Co-deletion of 1p and 19q chromosomal segments

b) BRAF mutation

c) EGFR amplification

d) Inactivation of p53 and Rb genes

ANS/A



Ependymomas are most commonly found adjacent to which structure in adults?
a) Third ventricle
b) Fourth ventricle

\ Vv
c) Cerebellum O ‘.
d) Spinal cord - @: QU ll
ANS/B

What is a characteristic gross feature of Ependymomas?
a) Cystic masses with mural nodules

b) Gelatinous masses with calcifications

c) Papillary masses extending from the ventricular floor
d) Hemorrhagic masses with necrosis

ANS/ C
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