Addendum to Neuropathology Chart #1

More on CNS Tumors and Seizures

-CNS tumors constitute approx 9% of all primary neoplasms

-Common tumors of childhood, approx 20% of all neoplasms trailing only leukemia

-Gliomas comprise about 50% of malignancies, meningiomas account for approx 15-20%, oligodendroglioma and medulloblastoma each about 3%

-Glial tumors:
Tend to grow by infiltration. Complete surgical removal usually impossible. Even well circumbscribed lesions can be difficult to



remove. 

-Tumors of CNS can spread via the CSF.Produce meningeal carcinomatosis. Brain tumors rarely metastasize outside of the CNS, regardless of their degree of histologic malignancy 

EFFECTS OF CNS TUMORS:
-Direct:

Interfere with neuronal function. May cause epilepsy. Can cause neurological functional deficits

-Indirect:
Cerebreal edema, compression of brain or cord, cerebral ischemia, neuronal degeneration, brain herniations



Obstruction of CSF flow (obstructive hydrocephalus). Shearing stress of vessels causing bleeding

CLINICAL FEATURES:
-Non focal:
S/S due to IIP. Focal S/S depend on the site of the lesion. Headache, nausea, vomiting (projectile), alterations in LOC



Coma can occur due to increased intracranial pressure. Herniation of brain stem produces devastating clinical consequences. 

-Focal s/s:
Due to space occupying lesion and depend on location of tumor. Personality and psychiatric changes, spastic paresis, dyspraxia, 



and aphasia can result from temporal lobe lesions. Abnormalities in speech and emotion can occur from temporal lobe disturbances.



Cerebellar lesions can cause ataxia, vertigo, aphasia, asterixis, and loss of fine motor control. 

	DISEASE
	PATH/MORPH
	S/S
	CLINICAL

	Astrocytoma

Glioblastoma Multiforme

(Glioma)
	-Subdivided into three grades of increasing anaplasia and clinical severity. 

-Astrocytoma

-Anaplastic astrocytoma

-Glioblastoma multiforme

-Occurs in adults, mostly in cerebral hemispheres and occasionally in spinal cord. 

-Glioblastomas more common in adults over age 60

-All adult astrocytomas are malignant, locally infiltrative, and different areas of the same neoplasm show different histologic grades

	Astrocytoma
	-Solid, firm, or gelatinous.

-Poorly defined gray white tumor

-Few centimeters or a large mass virtually replacing the cerebral hemisphere. 

-Composed of protoplasmic, fibrillary, or gemistocytic (swollen cells with pink hyaline cytoplasm) astrocytes with a highly fibrillary background of astrocytic processes. 

	Anaplastic astrocytoma
	-Grossly indistinguishable from above.

-Microscopic examination shows hypercellularity, increased mitoses, pleomorphism, and capillary endothelial hyperplasia. 

-Prognosis: 25-40%

	Glioblastoma multiforme
	-Grossly shows variegated appearance. 

-Firm, white and yellow, soft areas with necrotic foci, cysts, and hemorrhages

-Marked hypercellularity, pleiomorphism, mitosis

-Endothelial proliferation and necrosis with surrounding pseudopallisading of neoplastic cells are major features

-Bizarre giant cells an occasional presentation 

-Anaplastic carcinoma and glioblastoma may spread throughout the CSF

-Prognosis is moor, 8-10 months

-Highest grade of astrocytoma

	Brainstem glioma
	-Clinical subgroup of the astrocytomas. 
-Mostly glioblastomas that mainly occur in children and involve cranial nerves VI, VII, and VIII.
-Benign, rare

-Occurs in children less than 20 yoa

	Pilocytic Astrocytoma
	-Occurs in children and young adults

-Benign type of astrocytoma usually located in the cerebellum. 
-May appear in the midbrain and involve the optic nerves

-Grossly cystic with tumor confined to a mural module within the wall of a cyst

-Pilocytic astrocytes: bipolar cells with long, thin processes. Rosenthal fibers may be present

-Rosenthal fibers: eosinophilic elongated or globular bodies present in astrocyte processes. 

-Tumor is inside the cyst; child presents with ataxia, ataxia, a tendency to fall, headache and vomiting

	Oligodendroglioma
	-Produces myelin

-50% benign and 50% malignant

-About 5% of gliomas; occur in adults and in both sexes

-Well circumscribed, usually soft grey tumor, slow growing and locally infiltrative. 

-Can grow into white matter and break through into brain cortex

-Histologically composed of small regular rounded nuclei surrounded by clear spaces giving a HALO or fried egg appearance.
-5 year survival at 50% if operative removal possible

-Recent reports link this pathology to a genetic abnormality

	Ependymoma
	-Tumor derived from ependymal cells lining ventricles (in brain and central canal of spinal cord), comprise approximately 5% of gliomas

-Grossly solid or papillary masses adjacent to a ventricle. 

MICROSCOPIC:
-Cells with oval or carrot shaped nuclei in a background of the fine fibrillary network

-Cells create arrays of ependymal canals and pseudorosettes forming halos around blood vessels

-Blepharoblasts: basal bodies of cilia in the cytoplasm near the nucleus are pathognomonic for this lesion

-Histologically benign: prognosis poor due to difficult location for surgery 

-Average survival at 4 years

-50% of ependymomas contain GFAP- glial fibrillary acidic protein

-Myxopapillary ependymomas occur in the filum terminale of the spinal cord



	Choroid Plexus Papulloma
	-Papillary growths, common in children, which occur in the lateral ventricles. Can cause obstructive hydrocephalus, not common
	

	Colloid Cyst of Third Ventricle
	-Derived from choroids plexus, occurs in young adults

-Can block CSF flow via obstruction of the foramen of Munro and cause a fatal hydrocephalus

-Surgical excision is curative, tumor is uncommon

	Ganglioglioma
	-Glial stroma itself turns neoplastic. 

-Well circumscribed masses with cysts and focal calcification that occurs in the floor of the third ventricle, hypothalamus, and temporal lobe of the brain

-Usually a slow growing tumor

	Medulloblastoma
	-Important because this is a highly malignant tumor of children

-Nerve cells de-differentiate

-Important tumor in the group of tumors of primitive and undifferentiated cells

-Rapidly growing cerebellar tumor; probably derived from a multipotential cell in the external granular layer of the cerebellum

-Accounts for 25% of tumors in children under 20. 

-Site of occurrence is usually in the vermis of the cerebellum and in the roof of the fourth ventricle; laterally in the cerebral hemispheres of older patients

-Soft, grey mass that extends into the fourth ventricle and disseminates through the CSF

-Extensive ependymal and subarachnoid seedings

-Tumor deposits found on sfc. Of spinal ord

-Blockage of CSF flow leading to hydrocephalus

MICRO:
-Densely cellular sheets of small pleiomorphic (anaplastic) nuclei with little cytoplasm. Neuronal differentiation with Homer-Wright pseudorosettes and glial differentiation may be present

-Presents with hydrocephalus and cerebellar dysfunction

-10 year survival is 50%

	Meningioma
	-Develops from meninges (arachnoid mater)

-Benign tumor

-Occurs in adults, commonly older than 45

-Female predominant

-Sites on the cerebral hemisphere, falx cerebri, sphenoidal ridge, olfactory groove, within ventricles, cerebellopontine angle, foramen magnum, and spinal cord

MACROSCOPIC:
-Tumors are usually firm, solid, and bosselated (round circumscribed swellings)

-Tumors are graying an d well demarcated / encapsulated

-CS shows whorled pattern( tumor is gritty and tough and with calcifications

-Tumor may be attached to meninges and indent brain surface

-This tumor may arise within a sulcus and appear to be buried beneath the substance of the brain

MICROSCOPIC :
-Syncytial meningioma: similar to normal arachnoid cells. Cellular whorls and nodules

-Fibroblastic meningioma: spindle shaped cells similar to fibroblasts, arranged in bands

-Transitional meningioma: shows intermediate characteristics. Celluler whorls enclosing a central calcified spherule called psammoma bodies. Commonly present in meningiomas. Myxomatous degeneration, cartilage and bone formation may also be present

-Multiple meningiomas: sometimes associated with NFM (multiple meningiomas should make the clinician consider a genetic etiology) 

	CLINICAL:
-Slow growing

-Noninvasive

-Progressive increase in size produces local pressure effects and indentation of brain

-Malignant subtypes are rare but can invade the brain and metastasize

-Most can be surgically removed


Tumors of the Brain Classified According to Key Histological Characteristics and Clinical Keywords

	TUMOR
	HISTOLOGY / MORPHOLOGY
	CLINICAL

	Astrocytoma
	-Fibrillary background

-Astrocytic processes

-Gemistocytic astrocytes (pink hyaline cytoplasm / swollen cell) 
	-Usually presents with cerebral vs. cerebellar signs

	Anaplastic Astrocytoma
	-Pleiomorphic cells

-Mitoses ++ 

-Hyperplasia
	

	Glioblastoma Multiforme
	-Highest grade of de-differentiated astrocytomas

-Marked hypercellularity, pleiomorphism

-Endothelial proliferation / necrosis

-Bizzare giant cells
	-May spread throughout CSF

-Poor px

	Brainstem Glioma
	-Glioblastoma
	-Younger children

-Cranial nerve palsies

	Oligodendroma
	-Halo / fried egg appearance

-Small regular rounded nuclei surrounded by clearspaces

-Focal hemorrhage / calcification

-Anaplasia
	-Slow growing

-Locally infiltrative

	Ependymoma
	-Ependymal cells 

-Carrot shaped nuclei in fine fibrillary network

-Blepharoblasts (basal bodies of cilia in cytoplasm) 

-GFAP


	-Histologically benign



	Ganglioglioma
	-Rare

-Malignant glial stroma

-Well circumscribed masses with focal calcification and cysts
	-Slow growing

-Occurs in 3rd ventricle / hypothalamus / temporal lobe

	Medulloblastoma
	-Ependymal and subarachnoid seedings

-Densely cellular sheets of pleiomorphic nuclei

-Homer Wright pseudorossettes
	-Hydrocephalus

-Cerebellar dysfunction

-Highly malignant tumor of children

-Dissemination via CSF,

	Meningioma
	-Arachnoid mater

-Solitary, firm, bosselated

-Psammoma bodies in transitional subtype

-Whorled patterns / calficiations
	-Multiple associated with Neurofibromitosis

-Usually slow growing and non invasive but occurring deep in a sulcus (cerebral hemisphere, falx cerebri, spehnoidalridge, inside ventricles)

-


