Neuropathology Objectives
1.  Define the following:

· Reactive Gliosis: dense network of cytoplasmic processes surrounding the area of injury, formed by astrocytes

· Saccular aneurysm: most common non-traumatic subarachnoid hemorrhage
· Hypertensive brain hemorrhage: Intraparenchymal hemorrhage 
· Vascular malformation: arteriovenous malformation, cavernous angioma, capillary telangiectasis and venous angioma (Composed of irregular collection of blood vessels (art, vein, transitional forms) separated from brain parenchyma)
· Cerebral edema: increase in H2O of brain parenchyma (common form of 2º brain damage)
2.  Changes in neurons are associated with hypoxic/ischemic injury of brain: 

· Character by loss of ribonucleoproteins & denaturation of cytoskeletal proteins

· Results in Cytoplasmic Eosinophilia (red neurons) observed in hematoxylin & eosin stained sections

Stroke: destructive lesion from local interruption of blood flow

· Cerebral atherosclerosis most common cause

· Middle cerebral artery

· 24-36 hrs: eosin neurons (red neurons)/PMN, 72 hrs: macs, 1mo: soft/liquefactive irregular cavity, 6 mos: smooth walled cystic cavity
3.  Intracranial (Brain) Hemorrhages: Intraparenchymal, Subarachnoid, Vascular malformation

· Intraparenchymal Hemmorrhage: hypertension
· Accelerated atherosclerosis (lg) & hyaline arteriosclerosis (small)

· Most common basal ganglia, then pons, thalamus, cerebellum

· Subarachnoid Hemorrhage: ruptured saccular aneurysm

· Branches of middle cerebral, internal carotid, and jnct anterior cerebral and anterior communicating arteries (most arise at arterial bifurcations of the circle of willis)
· Acquired degenerative disease
· Vascular malformation: 4 types:  arteriovenous malformation (AVM), cavernous angioma, capillary telangiectasis and venous angioma 
· Composed of irregular collection of blood vessels (art, vein, transitional forms) separated from brain parenchyma

· Can cause focal neurologic deficits to fatal brain damage

4. Cerebral edema: increase water w/in the brain parenchyma
· Vasogenic: damage of blood vessels w/ extravasation of fluid

· Cytotoxic: inc water content of neurons & glia

5.  Intracranial infections: hematogenous spread most common
· Leptomeningitis: inflam leptomeninges and subarach space (CSF involved)

· Acute: purulent meningitis from pyogenic bact (E coli, Strept B)

· Chronic: bacteria (mycobacterium Tb) fungal (Cryptococcus neoformans)

· Fever, headache, stiff neck

· Brain abscess: bact (strept, staph, anaerobes)

· Adjacent infections (otitis media, sinusitis, dental) and hematogenous

· Contain pus and surrounded by wall of granulation tissue/fibrosis

· Fever, increase intracranial pressure, focal neurological deficits

· Encephalitis: diffuse inflam of parenchyma by virus (HIV/HSV/CMV/arthropod)

· Perivascular lymphocytosis, microglial nodules and neuronophagia

· Inclusions (Cowdry, Negri bodies)

6. Hematomas: 

· Epidural hematoma: arterial bleeding (mid meningeal) assoc w/ skull fracture
· Btwn skull bone and dura mater

· Subdural hematoma: veins from surface of brain to dural sinus

· Btwn dura mater and arachnoid membrane

· Acute (blow, shaking, whiplash) and chronic (atrophic brain)

· Subarachnoid: branches of mid cerebral/I-carotid/ant cerebral & ant comun jnct aa

· In CSF (can(intraparenchymal--basal gang, pons, thalamus, cerebellum)

7.  Primary tumors: arise from brain/SC and their coverings
· Astrocytoma, Oligodendroglioma, Ependymoma, Meningioma, Metastatic tumor

· Pilocytic Astrocytoma, Medulloblastoma

8.  Grade: histological estimate of a tumor’s malignancy

· Astrocytoma (I-IV): I=pilocytic astrocytoma (kids) II=well differentiated, III=anaplastic, IV=glioblastoma multiforme

· Oligodendroglioma=grade II

· Medulloblastoma=grade IV

9.  Adult tumors:

1. Astrocytoma: most common

· II=well differentiated, III=anaplastic, IV=gliobastoma multiforme

2. Oligodendroglioma: round nuclei, perinucluear halos in cerebral hemisphere

3. Ependymoma: intraventricular wall & slow-growing (II) 

· Perivascular pseudorosettes: radiating from blood vessels

4.  Meningioma: from arachnoid mater.  F>M

· Cellular whorls and psammoma bodies

5. Metastatic: from lungs and breast (brain is most common site of metastatic tumor)

· Second most common brain tumor

Pediatric tumors:

1. Pilocytic astrocytoma (grade I): cerebellum, brain stem and optic nerve

· Cystic, Cells w/ hairlike (piloid) processes

· Rosenthal fibers and eosinophilic granular bodies

2. Medulloblastoma (grade IV): Cerebellum (disseminate thru CSF)

· Cells form Homer-Wright rosette 

3. Choroid Plexus papilloma: lateral, third, and fourth ventricles(Block CSF
Myelin: insulation of neuron process(rapid conduction electrical impulses on membrane

· MS: temperate more than equatorial regions.  (most common demyelinating disorder)

· Visual, speech, gait, paesthesias, emotional 

· Autoimmune disorder located in brain or SC (perivent white or optic nn)

· Irreg demylination=plaque w/ perivascular lymphocytosis & foamy macs

Neurodegenerative: sporadic, familial(dementia, movement disorders, tremors, rigidity

· Alzheimers: dementia  (memory impaired & cognitive disorder w/o loss of conscious)

· Most sporadic, 10% familial

· Atrophic (vol and wt loss) and dilation of ventricular system

· Senile/neuritic plaques=aggregates of thick, tortuous central amyloid core

· Neurofibrillary tangles=coarse, filmentous aggregates w/in cyto of neuron

· Parkinsons: rigidity, expressionless face, fine tremor, stooped posture

· Degenerate of DA secreting pigmented neurons of sustantia nigra in midbrain

· Sporadic, mostly in 50s, mildly atrophic brain

· Lewy bodies*=Intracytoplasmic inclusion bodies in s. nigra/locus ceruleus 

· Huntingtons: hereditary, progressive(spontaneous involuntary chorea and dementia

· 30-40s, atrophic brain, esp basal ganglia (caudate, putamen & globus pallidus)

· Huntington gene=short arm of chromosome 4

· Neuronal loss in basal ganglia w/fibrilary gliosis

