Neuropathology
Neuron: functional unit, heterogenous family

· One of most common changes assoc with hypoxic/ischemic injury to brain

· Loss of ribonucleoproteins and denaturation of cytoskeletal proteins

· Results in cytoplasmic eosinophilia (red neurons)

Astrocytes: supporter

· Rxn to injury(produce of dense network of cytoplasmic processes @ injury

· Known as: Reactive Gliosis
· Analogous to fibrous scar

· Cytoplasm highlighted with GFAP antibody

Oligodendrocytes: form/maintain central myelin

· Injury(demyelinating disorder

Ependymal Cells: cuboidal cells line the ventricles

Microglia/macs/phags: derived from circulating monocytes

· APC in inflame conditions

· Scavengers (glitter cells) during tissue necrosis (large foamy cytoplasm)
Choroid Plexus: fibroblastic core lined by epi cells (intravascular location)

· Produces CSF 

Disorders that cause brain swelling (imbalance btwn brain mass & fixed boundary

· Cerebral Edema: inc water content w/in brain parenchyma

· Vasogenic: damage to blood vessels w/ extravasation of fluid

· Cytotoxic: inc water content of neurons and glia

· Herniation: brain swelling resulting in displacement of brain tissue from one into another intracranial compartment

· Transtentorial/Uncal

· Cingulate

· Cerebellar Tonsillar

· Hydrocephalus: accumulate excess CSF within ventricular system

· Inc intracranial pressure

· Causes: 

· Decrease reabsorption of CSF (tumor/inflam)

· Overproduction of CSF (tumor of choroids plexus)

Infarction: local interruption of blood flow (70-80% of cerebrovascular accidents/strokes)

· Cerebral atherosclerosis* is most common cause (leads to thrombosis/embolism)

· Middle cerebral arteries involved 

· 24-36hrs: Eosinophilic neurons & neutrophil infiltration

· Day 3: Macs begin to infiltrate 

· 1 Month: Soft/Liquefaction(irregular cavity

· 6 Months: Smooth walled cystic cavity

Hemorrhage: 

· Intraparenchymal: hypertension* causes
· Accelerated atherosclerosis in lg & hyaline arteriosclerosis in small

· Subsequent wall rupture and hemorrhage

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

· Subarachnoid: ruptured saccular aneurysm* of major brain arteries

· Most common non-traumatic subarach hemorrhage

· Branches: mid cerebral, I-carotid & jnct btwn ant cerebral & ant comun aa
· Represent acquired degenerative process

· Most common at arterial bifurcation at circle of Willis

· Usually result in blood in CSF, but also can(intraparenchymal hem
· Vascular malformations: abnormal angiogenesis in developing brain

· Arteriovenous*/Cavernous angioma/Cap telangiectasis/Venous angioma
· Arteriovenous malform=most common, give rise to brain hemorrhage

· Composed of irreg collection of blood vessels of variable caliber (arteries, veins, transitionals forms) separated by brain parenchyma

· Assoc w/intraparenchymal and subarach

· Incidental finding or cause focal neurological deficits to fetal brain

Trauma:Blunt (motor, fall, assault) or penetrating (gun)=leading cause of death/disability
· Epidural hematoma: arterial bleeding (rupture of meningeal aa, usually middle)

· Skull fracture (meningeal aa intimately attached)

· Lucid interval followed by progressive loss of consciousness

· Hematoma btwn skull bone and dura mater and compresses brain

· Subdural hematoma: disruption of bridging veins extending surface to dural sinus

· Blow/shake/whiplash(acute, atrophic brain (elderly)(mobile( chronic
· Hematoma btwn dura mater and arachnoid membrane

· Traumatic parenchymal injury: concussion, contusion and laceration

· Concussion: loss of consciousness w/ full recovery w/o sequelae

· Contusion: hemorrhage in superficial brain parenchyma (blunt trauma)

· Front, temp, occ(coup lesion (pnt of contact)/contrecoup (away)

· Laceration: traumatic tear to superficial layer of brain

Infection: hematogenous spread*, direct implantation, local extension or by peripheral nn
· Leptomeningitis: inflam of leptomeninges & subarach space. 

· CSF involved (helpful in diagnosis)

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

· Chronic from bacteria (mycobact TB) & fungal (Crypto neoform)

· Fever, headache, stiff neck

· Brain Abscess: usually solitary (can be multiple) from bact (strep, staph, anaerob)

· Spread from adj infection (otitis media, sinusitis, dental) or hematogenous

· Cavity contains pus and surrounded by wall of granulation/fibrosis

· Fever, intracranial pressure, and focal neurologic deficit

· Encephalitis: diffuse inflam of parenchyma—viral(HIV, HSV, CMV, arthropod) 
· Perivascular lymphocytosis, microglial nodules and neuronophagia

· Cowdry and Negri bodies (viral inclusion) can sometimes be identified

Neoplasms: 
1º tumors=cells of brain/SC & coverings, 2º=metastasis from lungs and breast

Usually from site of origin rather than pathological type 

Increase intracranial pressure (large tumors)
Can develop hemorrhage(mass effect(blood flow/reabsorpt of CSF(hydrocephalus

Vary histological but b/c location, maybe clinically malignant (compress vital structure)

Grade: histological estimate of a tumor’s malignancy (Astrocytomas=I-IV, w/I=benign)
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

