GLIAL TUMORS

	Tumor
	%
	Who?
	Location
	Features
	Prognosis

	Diffuse Astrocytoma
	20% of gliomas
	
	white matter of cerebral hemispheres
	Diffusely infiltrate w/o clear margins → rarely resectable.

Tend to become more anaplastic.

Lack a diagnostic histo pattern.

Pattern of growth may be regionally variable in same tumor.
	Grade is based on:

degree of hypercellularity

cellular atypia

+/- endothelial changes

+/- necrosis

	Brainstem gliomas
	
	children in 2nd decade
	pons
	subtype of diffuse astrocytoma.

Usually infiltrate widely.

May span full range of histo grades (including glioblastoma).

Location precludes attempt to surgically excise.

Pts. present w/:

CN palsies

long tract signs

gait abnLs

emesis

cerebellar signs

(due to location in CNS axis)
	

	Pilocytic Astrocytoma
	
	children and young adults
	Midline:

cerebellum

hypothalamus

optic chiasm

optic nerves

(throughout neuraxis)
	Generally Circumscribed.

Almost always low grade.

Distinct histo pattern.

biphasic growth pattern:

loose and densely cellular areas randomly intermingled

Microcystic areas → contain variable amts of mucinous proteinaceous material

Astrocytes are elongated, bipolar, form Rosenthal Fibers → opaque, homogeneous, eosinophilic, carrot shaped or beaded masses (ultrastructuarlly → dense arrays of greatly thickened, unusu. e dense glial filaments) 
	Optic Nerve gliomas are often a/w Von Recklinghausen’s dz (NF 1)


	Tumor
	%
	Who?
	Location
	Features
	Prognosis

	Cerebellar Pilocytic Astrocytoma
	
	older children in 2nd decade
	
	Most common astrocytoma in childhood.

~60% are cystic

Micro→ appear virtually identical to pilocytic astrocytomas in hypothalamus.

Endothelial proliferation and 

modest cellular pleomorphism may be seen →does not necessarily indicate higher grade
	Good Px – even after only partial removal

	Subependymal Giant Cell Astrocytoma
	rare
	
	
	Vascular, intraventricular mass.

Strong a/w Tuberous Sclerosis.

Cell are very large

strange mixture of astrocytic and neuronal characteristics

Cytologically bizarre BUT benign in biologic behavior

Serious clinical problems because of:

location

tendency to hemorrhage
	

	Glioblastoma Multiforme (GBM)
	65% of all primary glial tumors
	adults

peak incidence in 6th decade
	supratentorial
	Most common primary glioma.
Rapid growth

High mitotic rate

Necrosis

Vascular endothelial proliferation

Dense hypercellularity

High degree of anaplasia

Hemorragic foci are common

May be regionally variable:

zones of:

 more primitive neuroectodermal tumor

differentiated astrocytoma

oligodendroglioma

ependymoma

More differentiated areas may dominate periphery → careful w/Dx in superficial Bx


	Most invasive and aggressive of gliomas.
Grade IV

May cross corpus collosum

heavily infiltrate the subpial zones

extend along perivascular (Virchow-Robin) spaces

Invade leptomeninges and pachymeninges

seed CSF

Always recurs, even w/ apparent total surgical removal.

Survival:

w/o tx: 3 mos

w/surg: 6 mos

w/surg + radiation: 10-12 

	Tumor
	%
	Who?
	Location
	Features
	Prognosis

	Oligodendro-glioma
	5% of primary CNS neoplasms
	usu. adults

unusu in kids

but any age
	any location

m/c in cerebral white matter
	Focal calcification → seen on plain film/CT scans

Fried Egg appearance in “pure” well-differentiated →regular and round nuclei

→cytoplasm is water cleared – perinuclear halo

Highly vascularized

Slow growing

Some may be highly aggressive

occur typically as grade II

Anaplastic variants occur

No histo predicts behavior

	Median post-op survival is 3-5 years
GOOD Px:
LOH1p

LOH19q
respond well to chemo

95% Five year survival

BAD Px
CDKN2A deletion

aggressive

surival <2 years

	Ependymoma
	5% of all intracranial neoplasms
	childhood and adolesence
	any area of ventricular system:
Cerebral hemispheres

→evenly distributed in all age groups

Infratentorial
→m/c in 1st decade

4th Ventricle is the m/c intracranial site (70% of all ependymomas)
	Most common spinal intramedullary glioma.
Spinal ependymomas are a major manifestation of NF 2
Generally well-differentiated

(but malignant ependymomas do occur)

Usu. well-demarcated

Tend NOT to invade brain.

May be solid, papillary, or both.

Blood vessels are prominent.

2 inconstant features are highly Dx:

ependymal rosettes (groups of ependymal cells around true or potential circular cavities)
Perivascular pseudorosettes 
	Survival rate is a fxn of 1.tumor location:

Spinal cord → best

Cerebrum → middle

Post. fossa → worst

2. extent of resection

3. +/- CSF dissemination

	Myxopapillary Ependymoma
	
	primarily adults

v. rare in kids
	only in 

cauda equina and filum terminale
	variant of ependymoma

Large tumors may be locally destructive

Mucinous degeneration of stroma

	Generally benign if completely excised

Can recur and may metastasize.



	Subependymoma
	uncommon
	adults
	m/c 

4th ventricle region

also lateral ventricles extending off

caudate nucleus or 

septum pellucidum
	distantly related to other ependymomas

?Arise from subepenymal neuroglia?

Rarely grow large enough to cause sxs
	benign

do NOT infiltrate

surgical excision is curative




PRIMITIVE NEUROECTODERMAL NEOPLASMS
	Tumor
	%
	Who?
	Location
	Features
	Prognosis

	Medulloblastoma
	
	children

adolescents

young adults
	cerebellum

in kids → midline (75% vermis)

in young adults → lateral hemisphere of cerebellum 
	In children, this tumor accounts for 1/3 of all post. fossa neoplasms.
Densely cellular

Generally homogeneous

Composed of small round or oval densely basophilic cells arranged in:

Diffuse Sheets

Parallel Rows or 

Forming Homer-Wright Rosettes

Numerous Mitotic Figures

Marked propensity to invade leptomeninges
→ produces marked desmoplastic response

and to see the CSF
→pathways to subarachnoid space and ventricles.

1/3 of kids will have already seeded CSF @ Dx

Gangliocytic or astrocytic differentiation is rare

→no Px significance
	Malignant

5 yr survival is not 50-60%

→tumor is exquisitely radiosensitive

POOR Px:
age <3yo

met dz at presentation

incomplete surg resection

amplifaction of MYC gene

LOH 17p (in a/w MYC)
GOOD  Px:
expression of Retinal S Ag

Rhodopsin

TrkC Receptor


NEOPLASMS OF MENINGEAL DIFFERENTIATION
	Tumor
	%
	Who?
	Location
	Features
	Prognosis

	Meningioma
	13-18% of all primary intracranial neoplasms

25% of intraspinal tumors
	m/c after 3rd decade

peak at 45yo

v. rare in kids

3♀:2♂

Instraspinal:

10♀:1♂


	Convexity Meningioma
most frequent (50%)

parasagittal

falcine

lateral convexity

Basal (40%)

olfactory groove

sphenoid wing

pterion

suprasellar regions

Post. Fossa & Foramen Magnum
least common

clivus

foramen magnum
	Sheets of cells w/ poorly defined cytoplasmic borders.

Bland med sized round to oval nuclei.

Propensity to form cellular whorls and psomomma bodies.

May be quite vascular.

Usually attached to dura

slow growing

essentially benign

Grow by expansion and compress adj. brain

NO infiltration of neural parenchyma

Commonly INFILTRATE:

dura 

adj bone → marked hyperostic response w/ radiating spicules

Numerous histo variants (9types, 20 subtypes)


	10-15% recur after excision

rarely malignant

Malignant Features:

invasion of brain

tumor necrosis

mets

Histo subtyping is only important for Px in:

Clear cell

Rhabdoid

Choroid

Papillary 

types

→greater  tendency for aggressive behavior/recurrence


TUMORS OF NERVE ROOTS AND PERIPHERAL NERVES
	Tumor
	%
	Who?
	Location
	Features
	Prognosis

	Schwannoma
	
	
	Sensory nerves

(also motor, mixed, autonomic)

Intracranial
Intraspinal

Peripheral
	Schwann cells

usually benign and slow growing

Firm, well-circumscribed, encapsulated

Variable size

Tumor displaces nerve from which it arised → does NOT invade

Biphasic growth pattern:
Antoni A areas – compact spindle cells randomly intermingled with 

Antoni B areas – loose meshed areas of stellate cells

Palisades and Verocay bodies in Antoni A areas


	

	Intracranial Schwannoma
	8% of all primary intracranial neoplasms
	♀ predominance
	CN VIII

CN V
	Most common location is along CN VIII in cerebellopontine angle.

Tumor arises at transition btw schwann cells and oligodendroglial cells at internal auditory meatus.

2nd m/c location is CNV
Bilateral acoustic neuroma is indicative of NF2
	

	Intraspinal Schwannoma
	30% of spinal tumors
	
	all spinal levels
	greater tendency to become cystic
	

	Peripheral Schwannoma
	uncommon
	
	
	usually solitary

if multiple → may be part of NF2
	rarely malignant except when in a/w von Recklinghausen’s Dz

	Neurofibroma
	
	
	arise from small peripheral nerves or

large nerve trunks
	If arise from peripheral nn → localized, unencapsulated soft pedunculated masses

Schwann cells intermixed within a network of:

collagen

reticulin fibers

fibroblasts

Nerve is NOT displaced → myelinated and unmyelinated nerve fibers are in the midst of the tumor.

may represent a hyperplasia of schwannian and fibroblastic supporting elements of nerve

Causes dissociation of individual nerve fibers

Single neurofibromas are rare

commonly multiple → a/w von Recklinghausen’s dz

Plexiform neurofibroma →pathopneumonic for NF
	


PRIMARY TUMORS ARISING FROM CRANIUM/SPINAL CAVITY THAT AREN’T FROM NEURAL TUBE/CREST
	Tumor
	%
	Who?
	Location
	Features
	Prognosis

	Capillary Hemangioma
	1-2.5% of primary intracranial neoplasms
	adults 

3rd to 5th decade

2♂<1♀
	m/c in cerebellum

also in:

retina

medulla

cervical spinal cord

supratent.  meninges
	endothelial lined vascular channels surrounded by:

stromal cells - large cells containing abundant lipid-laden, foamy cytoplasm

and 

pericytes

Benign

Elaborates e’poietin-like substance → polycythemia
a/w Lindau’s Snd:

mult. hemangioblastomas

visceral cysts – exp kidney, pancreas

tumors of adrenals and kidneys

renal cell carcinom/adenoma

epididymal cystadenomas

von Hippel Lindau Snd
above plus retinal angiomatosis

a/w mutation of tumor suppressor gene 3p25-26
	

	Primary Sarcoma
	very rare in CNS

only 1.2% of intracranial neoplasms
	
	
	resemble sarcomas outside the CNS

m/c derived from fibroblasts in dura, leptomeninges, perivascular spaces, tela chroidea, choroids plexus stroma

m/c attached to meninges but may sometimes be entirely intraparenchymal
	

	Primary Lymphomas
	6% of CNS neoplasms in immuno-competent pop
	
	
	Uncommon in immuno-competent pts

Significantly more common in immunocompromised

Frequent complication of AIDS

Usually B Cell (98%)

Top 3 B cell Subtypes:

DLCL (43%)

DLC Immunoblastic (19.7%)

Diffuse Small Cell Cleaved (9.5%)

Striking angiocentric growth

concentric laminae around blood vessels

pattern of growth away from vessels is diffuse

Reticulin production is notable
	


	Tumor
	%
	Who?
	Location
	Features
	Prognosis

	Pituitary Adenoma
	non-fxn 25-35%

PRL 25-30%

GH 20-25%

ACTH 10-15%
	
	
	Most common neoplasm of pituitary gland.

Arises from Adenohypophyseal cells

Uniform cells

moderate amts of cytoplasm

round nuclei w/ only modest pleomorphism

stipples delicate chromatic pattern

small nucleoli

locally invasive

variable size (microadenomas <10mm to massive tumors that extend out of sella encasing → compresses parasellar structures and/or invades paranasal sinuses –usu sphenoid)

May be hormonally fxn or inactive

Pit. carcinoma is v. rare

Dx requires distant mets
	


TUMORS OF MALDEVELOPMENT
	Tumor
	%
	Who?
	Location
	Features
	Prognosis

	Craniopharyngioma
	1.2-4.6% of all primary intracranial neoplasms
	1st and 2nd decade
	suprasellar area → often compresses optic chiasm and/or hypothalamus

May bulge into 3rd ventricle → obstruct CSF flow → hydocephalus

May be partially intrasellar
	Most common supratentorial tumor in children.
Arises from remnant of Rathke’s pouch (ectodermally derived diverticulum originating in roof of stomatodeum)

Resembles Adam-Ant-inoma (?) of jaw

May be solid or cystic

Composed of cords or sheets of epithelial cells:

prominent Palisading Basal Layer
Several layers of stratified epithelial cell lie beneath.

Whorls of keratin

Stellate stromal cells w/ myxoid degeneration

Cyst fluid is rich in chl crystals → machine oil appearance

Gliosis of adj neural parenchyma is striking

Rosenthal Fibers 

Tumor margins are sharp

Calcification – seen on plain film/CT

Slow growing and benign


	Difficult to eradicate surgically bec it sends out “islands” of tumor into adj tissue

Most imp Px factor:

extent of surgical excision

POOR Px

>5cm in diameter


	Tumor
	%
	Who?
	Location
	Features
	Prognosis

	Germ Cell Neoplasms
	2% of all intracranial tumors
	more common in ♂

1st 3 decades
	pineal 

post 3rd ventricle
	Most common germ cell neoplasm in CNS

Most common Tumor in Pineal
identical to those occurring in gonads:

dysgerminoma/seminoma, embryonal carcinoma, endodermal sinus tumor, choriocarcinoma, teratomas
	

	Epidermoid and Dermoid cysts
	
	
	Epidermoid:

pons, usu at cerebellopontine angle

Dermoid:

midline of post fossa
	Arise from primordium or developing skin

Rests become entrapped in bone of developing calvarium

sutures

meninges

ventricles

rarely in brain parenchyma

Epidermoid
lined by st. sq. epithelium

filled w/ kerinous debris

may become partly calcified

Dermoid
similar to epidermoid 

plus sebaceous glands

contain foul-smelling, cheesy material


	Rupture of either type can cause severe:

Meningitis or

Ependymitis

Rxn is characterized by foreign body granulomatous inflammatory response


