Pathology of the Nervious System

Lectures 1-30

Compiled by Ben Lawner

NEUROLOGICAL ASSESSMENT:


-Dysarthrias are problems speaking

-People with aphasia will not be able to speak or write coherently

CEREBRAL HEMISPHERIC DYSFUNCTIONS:

Broca’s aphasia:

-Characteristics include nonfluent speech, inability to repeat and relatively inact comprehension


-Associated with R hemiparesis, oral buccal apraxia and gaze deviation looking AWAY from hemiparesis


-Lesion is in the frontal lobe secondary to superior division middle cerebral artery territory occlusion


-Will not be able to say, “no ifs ands or buts”

Wernicke’s Aphasia:

-Characteristics include fluent speech, inability to repeat, and poor comprehension and insight


-It is usually associated with a right visual field cut


-There is minimal or no weakness


-Lesion is in the dominant temporal lobe damage secondary to an inferior division middle cerebral artery occlusion

Global aphasia


-The patient is mute and unable to repeat phrases, also cannot understand


-It is associated with a visual field cut, hemiparesis, and gaze deviation away from hemiparesis


-Lesion is secondary to a proximal middle cerebral artery occlusion

Gerstmann syndrome:

-Characteristics include finger misidentification (finger agnosia), right left confusion, inability to calculate


-Agraphia


-Caused by lesions of the dominant parietal lobe, usually tumor or trauma. 

NON DOMINANT  PARIETAL HEMISPHERIC DYSFUNCTION
-Core localizing signs include:

-Anosagnosia:
The patient fails to recognize a deficit… I have no weakness

-Asomatagnosia:
The patient fails to recognize a body part

-Neglect:

The patient ignores a stimulus or body part on one side (usually the left) Also known as constructional abnormalities.



Patient cannot draw a clock, miss one side of the clock

-Extinction:
Patient  ignores one of two stimuli present simultaneously while able to identify the ignored stimulus presented alone. Stimulus may be auditory, visual



or tactile

-Dressing apraxia:
Patient unable to dress properly, though retains use of his extremities

-Stereoagnosia:
The patient misidentifies numbers drawn on the palm when visual input is forbidden

-Graphesthesia:
Patient misidentifies numbers drawn on the palm when visual input is forbidden

-Visual constructional abnormalities:
Patient will ignore left visual space while drawing resulting in a partial stick figure or half numbered clock

-Motor impersistence:

Patient unable to sustain a position for more than a brief moment. Demonstrated by asking the patient to close his eyes, protrude tongue

VISUAL PATHWAY DYSFUNCTION:
-Visual input follows the following course: retina(optic nerve(optic chiasm( optic tract(lateral geniculate body(corona radiata(occipital cortex

-Prechiasmal lesions produce monocular visual defects 

-Chaismal lesions produce bi-temporal hemianopsia (remember those stubborn pituitary tumors?)
-Postchiasmal lesions result in contralateral homonymous hemianopsia (vertical meridian and loss of temporal or nasal fields)

-Loop of Meyer lesions result in superior quadrantanopsia

OCCIPITAL LOBE DYSFUNCTIONS:
-Congruous visual field cuts like homonomous hemianopsia and quadrantanopsia

-Cortical blindness(Anton syndrome): The patient is blind but vehemently denies it and confabulates visual scenes

-Macular sparing or splitting: central macular vision projects to the posterior pole of the occipital lobes

SOME MORE VISUAL ASSESSMENT/DISORDERS:
-Marcus Gunn Pupil:
Paradoxical dilatation of the pupul as you flash light from the good eye to the bad eye. Due to an afferent pupil defect / lesion in the




Optic nerve. 

	MOTOR SYSTEM
	LOCATION
	FUNCTION

	Saccade System
	Frontal lobe
	Fast eye movements, rapidly sends eyes to object of regard. 

	Pursuit System
	Occipital lobe
	Maintenance of target on the fovea, head remains stationary. Example given is shooting of a pigeon

	Vestibuloocular system
	Brainstem gaze center
	Counter rollong the eyes up or down determined by movement of the head. (walking on a supermarket aisle and reading labels) 


Gaze Center Information:

-Horizontal gaze center:
In the pons, allows both eyes to look congruently to one side


-Brainstem disease:

Paralysis of the forehead, lower motor neuron facial abnormality, coexistence of CN  6 and CN 7 lesions

-
-Vertical gaze center:
In the midbrain, allows up or down eye movements


-Supranuclear palsy:

Will not allow eyes to look up or down but horizontal eye movement remains intact. Problem associated with Parkinson’s. 

Crainial Nerve 7 lesions:

-Face innervates by CN 7 (motor)


-Upper part of face has bilateral innervation


-Lesions in the cortex (UMN) will involve lower part of face and spare upper part


-Lesions in the LMN will cause a more comprehensive facial paralysis

Internuclear opthalmoplegia


-CN 6 permits abduction of the eye


-CN 6 must communicate with CN3 to adduct the other eye which is located in the midbrain


-Interruption of the MLF interconnects the ocular motor crainial nerves


-Results in internuclear opthalmoplegia: failure to adduct the adducting eye the energy that is not going to the 3rd nerve results in an 


Abducting nystagmus


-In young patients with internuclear opthalmoplegia, think multiple sclerosis


-In older pts, consider vascular disease or lacunar infarction

One and a Half Syndrome


-Gaze center is involved along with a MLF it is a one and a half syndrome

Fourth Nerve Palsy


-Comes out of the back of the brain and wraps around becomes trochlear nerve


-Allows the eye to move down and in


-Depressor of the eye


-Vertical double vision occurs if fourth nerve is injures SO4LR6

Sixth Nerve Palsy


-Goes to the lateral rectus mm


-Horizontal double vision occurs


-Abduction problems, esophoria of the eye (turned inward/upward, cross eyed)

Third Nerve Palsy:

-Located closely to posterior communicating artery


-Papillary fibers are located on the outside of the nerve


-If there is an aneurysm, it compresses the nerve and causes a palsy


-If you have a palsy, there is maximum papillary dilation


-Diabetic: medical third palsy, pupil is spared


-Aneurysm: surgical third palsy, pupil is not spared


-May also present with ptosis of the eyelid

Weber’s Syndrome


-Caused by a third nerve lesions


-Cerebral peduncles affected which leads to a contralateral hemiparesis

Basal Ganglia Problems


-Will have problems with movement modulation. Consider the following mnemonic:

-Tremor, Rigidity, Akinesia, Postural Instability

A Pre-Khin Anatomy Overview, Functional Organization of the Neurological Cells/System

-Neurons:


Permanent post mitotic cells that, once destroyed, will not recover or proliferate

-Neuroglia:

The supporting cells

-Astrocytes:

Support nerve cells

-Oligodendrocytes:

Produce myelin, without these( neurons subject to loss of myelin sheath

-Ependymal cells:

Line the cavities in the brain and central canal of the spinal cord

-Microglia:

Small phagocytic mononuclear cells, important in inflammation

-Lymphatic drainage:
Absent in the CNS; cancer in the brain can only spread via the CSF

-CSF Circulatory pattern:
Produced by choroids plexus in lateral ventricule( aqueduct of sylvus(4th ventricle




flows to subarachnoid space(foramen of lushka/megendie(circulates to spinal cord(



goes to surface of brain and absorbed by the arachnoid granulations

-Virchow-Robin Space:
Created as arteries penetrate the brain, carrying a shath of pia( creates a resulting potential perivascular space that is




continuous with the subarachnoid space, coma

-Tonsillar herniation:
Cerebellar tonsil gets sucked through the foramen magnum and causes respiratory arrest and death. This is also 




known as coning of the cerebellum

-Increased IC pressure:
Signs include the classic Traid of Cushing: bradycardia, hypertension, altered LOC




Other s/s of increased intracranial pressure include projectile vomiting, papilledema

PERIPHERAL NEURVOUS SYSTEM:
-Consists of crainial / spinal nerves

-Nerve trunk consists of groups of fascicles bound together and covered externally by an epineurium

-Internally, a perineurium surrounds fascicles

-Each individual nerve fiber covered by a sheath of loose connective tissue called endoneurium

-Each nerve axon is covered by Scwann cells and their cytoplasms

-Axons > 2micrometers have myelin sheaths produced by Schwann cells

-Myelin sheath arranged in segments separated by nodes of Ranvier

AXONAL DEGENERATION:
-Injury to neuron or axon

-Necrosis or degeneration of axon ensures, breakdown of myelin sheath and Schwann Cell proliferation

-Degeneration begins at peripheral terminal of axon and proceeds backward toward cell body, called process of dying back

-Axonal degeneration DISTAL to transection of nerve is called Wallerian degeneration

-Proximal to transection, axon degenerates back to the node of Ranvier

SEGMENTAL DEMYELINATION:
-Loss of myelin from one or more internodes ( myelin debris cleared by Schwann cells and macrophages

-Schwann cells proliferate to remyelinate axons

-Repeated episodes of demyelination and remyelination (in chronic neuropathies) produce concentric layers of Schwann cells and their processes

-Onion bulb formation: term applied to concentric layers of Schwann cells that appear due to chronic neuropathies

REGENERATION:
-Multiple sprouts outgrow from the distal end of the transected axon

-Surviving axon grows down nerve trunk at approx 1 mm / day

-Obstruction to growth ((hematoma/scar), causes regenerating nerves sprouts NOT to enter the distal nerve tube and forms a tangled mass of fibers called a traumatic neuroma

A PREVIEW OF CSF FINDINGS: 


	
	SEPTIC MENINGITIS
	ASEPTIC MENINGITIS
	CHRONIC MENINGITIS
	EXTRAMENINGEAL SEPSIS

	Cell #
	1000-5000
	100-1000
	100-1000
	10-1000

	Cell type
	PMN
	Lymphocytes/mononuclear
	Mononuclear
	PMN

	Glucose
	Low
	Normal
	Low
	Normal

	Protein
	Increased (+++) 
	Increased
	Increased
	Increased


	NAME
	MORPH/PATH
	S/S
	CLINICAL

	Hydrocephalus
	-Obstruction of CSF pathways, accumulation of CSF

NON COMMUNICATING: Usually at aqueduct at Sylvus. Obstruction within ventricular chambers caused by congenital narrowing / infections. Enlarging cavities. 

COMMUNICATING: When the block is in the subarachnoid space or at the arachnoid granulations (CSF produced in the lateral ventricles still exits through the aqueduct) Patent duct of sylvus
	
	

	Acquired Hydrocephalus
	-Obstruction of CSF flow in adults

-Commonly located at aqueduct

-Causes include meningitis with  fibrosis, tumors particularly of the brain stem but may occur anywhere

-May also be due to excessive CSF production from choroids plexus timors

-In elderly dementia, reduction in brain volume causes compensatory ventricular enlargement(hydrocephalus ex vacuo) and reduction in brain enlargement

-Hydrocephalus ex vacuo: atrophy of brain tissue without obstruction to flow of CSF orabnormal production of CSF. Caused by atrophy of brain tissue leading to compensatory changes within cavities.

-Vacuo: described dilatation without obstruction
	
	

	Tay Sachs
	-Mutation of A subunit locus on Chromosome 15

-Deficient hexosaminidase enzyme causes accumulation of GM2-ganglioside in neurons in CNS. 

-Common in Ashkenazi Jews in Europe

-Specific enzyme deficiency leads to the storage of non degradeable substrates which are neurotoxic


	-Mental Retardation

-Motor dysfunction

-Blindness

-Cherry Red Retina


	-DDX by amniocentesis and DNA Probe analysis

	Ischemic Encephalopathy


	-Global cerebral ischemia, hypoxic encephalopathy

-Ischemia= lack of blood/oxygen flowing to a particular area. An area of decreased perfusion.

-Hypoxia is a lower than normal level of oxygen. 

-Ischemia is a deficiency of blood flow and hypoxia refers to a deficiency of oxygen

-Neurons begin to die after 3-4 minutes of ischemia

-Causes of ischemic encephalopathy include myocardial infarction, cardiac arrest, carbon monoxide poisoning

-Brain is intensely conservative and will attempt to autoregulate cerebral blood flow. Autoregulation fails when blood pressure falls below 50 mm Hg systolic. 

-RED NEURONS: Edematous, red staining nerves undergoing the process of necrosis

-Liquefactive necrosis occurs in the nervous system 

-Brain will soften and tissues will be replaced by fluid; cysts appear

-RESPIRATORY BRAIN: A liquefied, collapsing brain. 

-Vulnerable areas include the hippocampus and cerebellum. Red neurons lead to necrosis and eventually get gliosis

-Gliosis refers to the proliferation of astrocytes and microglia

-Laminar necrosis: brain tissue farther away from blood supply becomes necrotic

-Watershed infarcts: Usually occur in an area of tissue most vulnerable to decreased perfusion. In the brain, it  is the first area affected by a decreased perfusion
	Confusion

Coma

Brain death

Neurological signs

Increased intracranial pressure

Altered papillary reflexes
	-Brain extremely sensitive to hypoxia

-Body will attempt to preserve blood flow at all costs through the process of autoregulation. 



	Local Ischemia
	-Refers to blockage of some arety

-A plaque occluded an artery and the supply area of the brain is not getting adequately perfused

-Infract occurs secondary to ischemia

-Affected areas become swollen and edematous

-Increases in intracranial pressure can ensure; cerebellum coni follows and induces respiratory failure and cerebellar infarction
	-Neurological signs

-Altered level of consciousness

-Ischemic signs of stroke

-Confusion

-Slurred speech

-Paralysis
	-Rapid evaluation, non contrast head CT as soon as possible to determine cause of ischemia



	Cerebral Infarction

Brain Attack

Stroke
	-Infarcts usually result from arterial occlusion and blockage

-Atherosclerosis is a major cause of brain attack

-HTN associated with atherosclerosis

-Brain has a great deal of collateral circulation. Occlusion of one carotid may not result in ischemia due to patency of the other carotid and the intact circle of Willis.

-Smaller arteries occluded by thrombus and emboli are an important cause of infarction

-Cardiac thrombi can travel through the  blood. Patients with atrial fibrillation or valvular pathology are at risk of sending emboli to the brain

-Cerebral softening occurs during cerebral ischemia. Brain tissue becomes pale, soft, and edematous. Necrotic area is softened, liquefied, and taken away by phagocytic cells. 

-Apopleptic cysts: cystic spaces in the brain, remants of the process of l iquefactive necrosis. 

-Necrotic cells are phagocytosed by microglia and macrophages leading to fibrillary gliosis.

-HTN and embolism are the most important causes of cerebral infarction


	-Transient ischemic attacks: neurological / stroke like signs and symptoms lasting less than 24 hours

-Paresis

-Hemiplegia

-Altered consciousness

-
	TREATMENT:
-Provide supplemental oxygen

-Rapid identificaton of stroke

-Administration of thrombolytic agents if:
1. Patient has no contraindications
2. Non contrast CT indicates and ischemic versus a hemorrhagic stroke
3.Administration of clot busting agent occurs within 3 hours of symptom onset
-Many complications exist. 

-Infarction often followed by hemorrhage

	Leukodystrophies
	-Autosomal inheritance

-Deficiency of lysosomal enzyme

-Selective enzyme deterioration

-Oligodendrocyte damage

-Diffuse white matter involvement
	-Decreased motor skills

-Spasticity

-Hypotonia

-Ataxia

-Many variants
	-Earlier onset correlates with worse anemia

	Krabbe’s Disease
(Luekodystrophy)
	-AR
-Deficiencyof galactocerebroside B glalactosidase

-Generates galactosylsphingosine

-Oligodendrocytes aredamages leading to a loss of myelin in the CNS and peripheral nerves
	-Motor weakness

-Worsening difficulty in deeding

-Blindess

-Deafness

-Death within 2 years
	-Rapidly clinically progressive disease. 

-Death within 2 years

	Metachromatic Leukodystrophy
	-MLD

-AR inheritance

-Mutation in chromosome 22q13

-Deficiency of arylsulfatase A( accumulation of sulfatides especially cerebroside sulfate

-Degeneration in CNS and PNS

-Granules in oligodendrocytes and Schwann cells
	-Mental retardation

-Spasticity

-Ataxia
	-Death in 5 to 10 years

	Leigh’s disease
	-Mitrochondrial encephalomyopathy

-AR disorder

-Disturbance in mitochondrial energy metabolism

-Necrotic lesions in midbrain, thalamus, pons, medulla, and spinal cord
	-Mental redardation

-Ataxia

-Seizres
	-Death within a few years

	Wernicke Encephalopathy
	-Abrupt development of psychotic symptoms

-Acute stages may be followed by irreversible Korsakoff syndrome

-Associated with chronic alchololism

-Fociof hemorrhages and necrosis in midbrain, 3rd and 4th ventricule. 

-Chronic cases involve cystic spaces with surrounding gliosis containing hemosiderin laden macrophages
	-Memory disturbances

-Confabulation

-Coma
	

	Subacute Combined Degeneration of Spinal Cord
	-Deficiency of B12

-In association with pernicious anemia( cord degeneration, particularly in thoracic region, peripheral neuritis

-Degeneration involves long tract  fibers of posterior colimns and lateral white columns of pyramidal tracts

-Myelin degeneration with phagocytosis and degeneration of axis cylinders

-Combined is used to describe disease because sensory and motor disturbances are present
	-Paresthesia of hands and feet

-Sensory ataxia

-Diminished vibration sense

-Progressive spastic paraperisis (pyramidal tract lesions) 
	Vitamin B12 deficiency: megaloblastic anemiawith subacute combined degeneration

Folic Acid Deficiency: Megaloblastic anemia without subacute combined degeneration

	Environmental Disorders
	-Numerous neurotoxic substances that causeneuropathy, neuronal degeneration, and encephalopathy

-Examples include metals, arsenic, lead, mercury, industrial chemicals

ALCOHOL RELATED:
-Korsakoff’s syndrome, Wernicke’s encephalopathy

LEUKOENCEPHALOPATHY:
-causes foci of coagulation necrosis in white matter of brain

CENTRAL PONTINE MYELINOSIS:
-Demyelination and loss of oligodendrocytes in pons, associated with rapid correction of hyponatremia

-Flaccid quadriplegia may occur in severe cases; is permanent

-Replace Na+ slowly to avoid this condition

	Syringomyelia
	-Rare developmental anomaly

-Mainly of young adults

-Cavity formation in spinal cord producing dissociated anesthesia

-Defect consists of a tubular cavity, largest in cervical cord, and extends for several segments in the thoracic cord

-If medulla involved( syringobulbia

-Carity involves both gray and white matter, particularly affects the anterior commissural fibers of the lateral S-T tract. 

-Cavity lined by dense giotic tissue
	-Loss of pain

-Loss of temperature

-Sensory loss occurs in hands, shoulder girdle, and chest

-Hand muscle atrophy

-Lower muscle neuron lesions in arms occur due to later involvement of anterior horn cells

-Position and touch not affectedon side of sensory deprivation (dissociated anesthesia)
	-Complications include trophic ulceration, charcot’s joints, shoulder joint



	Spinal Column Abnormalities
	SPINA BIFIDA:

-Varying degrees in defect of closure of spinalneural arches.

SPINA BIFIDA OCCULTA:
-Smallest degree of spina bifida without any abnormality of spinal cord or meninges. Presence is indicated by a skin dimple or a hairy tuft

MENINOCELE:
-Only dura and arachnoid herniated through bone defect

MENINGOMYELOCELE:
-Herniation of meninges and spinal cord

MYELOCELE:

-Defective closure of spinal neural arch + defective closure of cord( open plate of neural tissue without skin covering that leaks CSF
	-Bladder dysfunction

-Bowel dysfunction

-Motor and sensory defects in leg
	-Potential complications include meningitis and meningiomyelitis

	Phacomatoses
	-Slowly progressive, familial, progressive neurocutaneous disorders

NEUROFIBROMATOSIS: Von Recklinghausen’s disease. Multiple neuronal tumors, pigmented skin lesions and pigmented iris hamartomas

VON HIPPEL LINDAU: Cavernous hemangiomas in cerebellum, brainstem, eye, skin, liver, other organs

STURGE-WEBER DISEASE: Encephalotrigeminal angiomatosis: anomaly of blood vessels in brain and skin

	Tuberous sclerosis
	-Bourneville’s disease

-AD condition of infancy and childhood

-Firm white nodules in cerebral cortex, microscopically showing deformed neurons with marked bizarre astrocytic gliosos and fibrillary background.

-May undergo neoplastic transformation( infiltrating astrocytomas
	-Seizures

-Mental retardation

-Cardiac rhabdomyomas

-Pancreatic cysts

-Adenoma sebaceum of skin
	

	Ischemic Encephalopathy
	-Global cerebral ischemia

-Hypoxic encephalopathy

-Iscehmia tolerated by brain extremely poorly, perfusion maintained by autoregulation of cerebral circulation. Perfusion falls beneath critical value and ischemia ensures.

-Major causes include systemic hypotension, anemia, hypoglycemia, impaired HgB transport

-Most vulnerable neurons are in the pyramidal cells of hippocampus, Purkinje cells

MICROSCOPIC:
-Neurons showeosinophilic cytoplasm and pynknotic nuclei called red neurons. 

-Neurons die, disappear, and become replaced by fibrillary gliosis. 

-Loss of pyramidal cell layer of cerebral cortex called laminar necrosis. Most severe ischemia seen in junctional zones between most distal branches of major arteries. 

-Watershed infarcts are wedge shaped, located in the junctional zones
	-Confusion

-Coma

-Brain death
	-Persistent  vegetative state

	Cerebral Infarction
	-Partial of complete obstruction of carotid

-Vertebral or cerebral arteries

-Producesanoxia in supply area of brain

-Causes include arterial disease, mainly atheroma with hypertension, rarely arteritis. 

-Produced superimposed thrombosis

-Embolism from mural  thrombi; occlusion frequently occurs in the MCA

-Hemorhhagic infarcts result from breakup of emboli. Petechial hemorrhages in cerebral cortex

MAC APPEARANCE:
-Anemic infarcts detected in 6-12 hours; pale, soft, edematoussoftening. 

-Liquefactive necrosis. 

-Cystic cavity eventually forms surrounded by a zone of gliosis

MIC APPEARANCE:
-Phagocytosis of softened brain / necrotic tissue by macrophages and microglia. 

-Gitter cells /  compound granular corpuscles

-No collagen scar is formed, cystic cavity surrounded by astrcytic proliferation and zone of gliosis
	-transient ischemic attacks

-Graying out of vision

-Transient paralysis in TIA

-Hemiplegia


	-Venous infarctions can occur due to occlusion of large dural sinuses, thrombosis, and obstruction of superior sagittal sinus.

-Parasaggital infractions can occur

-Acute onset cerebral infarction mandates immediate non contrast head CD

-TIA’s are a cluster of s/s resembling stroke that disappear within24 hours

	Intracranial hemorrhage
	-Hemorrhage within the brain

-Major cause of death in CNS diseases

-Massiv hemorrhage involving bleeding rupturing into the ventricles

-High mortality

-HTN is most important cause

-Ruptue of microaneurysms (Charcot Bouchard) at bifurcations of intraparenchymal arteries.

-Thercauses include hemorrhage intotumors, cavernous angiomas, coagulation disorders, leukemias, berry aneurysmsand arteriovenous malformation

MORPHOLOGY:
-Major sites ofIC hemorrhage include putamen, lobar white matter, thalamus, pns, and cerebellar cortex and lenticulostriate arteries of MCA

-Extensive area of hemorrhages cause obstruction of adjacentbrain tissue

-Mass effect causes compression, increased intracranial pressure, midbrain shift, uncinate hernition

-Blood can enter CSF/arachnoid space 

-Surrounding brain tissue shows fibrillary astrocytosis, hemosiderin laden macrophages and gliosis
	-Loss of consciousness

-Hemiplegia

-Convulsions

-Seizures

-Hydrocephalus

-Coma

-Herniation of brain stem
	-High mortality

	Subarachnoid Hemorrhage
	-Blood in subarachnoid space between arachnoid and pia.

-Most common cause include rupture of berry aneurysm at bifurcations of major cerebral arteries

-Other causes include rupture of arteriosclerotic and mycotic aneurysmns. 

-AVM, trauma, extension of intracerebral hemorrhage
	-Headache

-Vomiting

-Loss of consciousness

-Projectile vomiting
	TREATMENT:
-Surgical evacuation

-May  be associated with heavy exercises that raise BP, sudden severe headache

-Often described as the most severe headache ever experienced. 

	Hypertensive Cerebrovascular

Disease
	-Consists of hypertensive IC hemorrhage

-Cerebral infarction associated with atherosclerosis, lacunar stroke, subcortical leukoencephalopathy and hypertensive encephalopathy

-Lacunae are small necrotic / cystic lesions in btain resulting from occlusion of small arterioles


	-Lacunar strokes may be asymptomatic or cause focal neurologic symptoms such as monoplegia
	-Binswanger’s disease: Subcortical leukoencephalopathy. Loss of axons and myelin in white matter of cerebral hemispheres; due to hypertensive arteriolar sclerosis and causing progressive dementia

	Hypertensive Encephalopathy
	-Occurs in the setting of malignant hypertension

-Seen in HTN with renal failure, eclampsia, pheochromocytoma

-Cerebral edema, petechial hemorrhages, fibrinoid necrosis, fibrinous exudates and lymphocytic infiltration
	-Headache

-Drowsiness

-Vomiting

-Retinopathy

-Papilledema
	-May result in convulsions and ocma

	Epidural hematoma
	-Hemorrhage into subdural space

-Between skull and dura

-Causes include trauma to temporal region

-Laceration of middle meningeal artery

-Bloot clot strips dura away from skull

-Hematoma indents brain substance, produces herniations and coning
	-Deepening coma

-Death

-Cushing’s triad

-HTN

-Bradycardia from IIP
	-TX is rapid identification via CT and surgical evacuation. Often presents as neurological s/s preceded by trauma and a lucid interval 

	Subdural hematoma
	-Hemorrhage into subdural space

-Hemorrhage between dura and arachnoid

-Rupture of bridging veins that connect venous system of brain to large intradural venous sinuses

-One type is from an acute severe head injury causing laceration of veins and arachnoid  resulting in accumulation of blood in the subdural space

-Chronic hematomas can result from birth trauma in infancy, minor trauma in the elderly, rupture of cerebral veins

-Resorption, fibrosis, and organization of lot producing an encapsulated mass causes pressure on adjacent brain tissue
	-Headaches

-Confusion

-Obtundation

-Impairment of cognitive function

-Dementia
	-Tx may be surgical 

	Parenchymal Injuries
	CONCUSSION: 

Transient loss of consciousness after head injury, due to acceleration effects of shearing strains on brain. Lasts minutes to hours. Without organic or anatomic changes anda strong tendency to spontaneous recovery

CEREBRAL CONTUSION:
-Bruises in brain tissue due to blunt trauma.

-Pia usually not ruptured

-Injury to gyri immediately internal to site of impact is called the coup injury

-Abrasions of brain  on opposite side of impact is the contracoup injury

-Bruised necrotic brain tissue phagocytosed by macrophages followed by astrocytic proliferation and glial scar

-Yellow brown gliotic crater called plaque jaune

	Cerebral Laceration
	-Greater forces causes tears of brain

-Lacerations of cotex extending into white matter

-Subcortical hemorrhages and edema

-Presence of bloodin CSF denotes cerebral laceration with torn pia

PENETRATING HEAD WOUNDS: Mainly GSW( immediate threat to life SOL due to hemorrhage( causing herniation and compression of medulla

-Complications include post-traumatic cerebral edema include herniations, infections (particularly in penetrating injuries and skull fractures)
-Hydrocephalus secondary to blood clot or infection 

-Post traumatic epilepsy usually due to displacement of collagen from dura and fibroelastic proliferation forming a dense scar

	Tardive Dyskinesia

(Dr. Hammond(  
	-Seeen in elderly pts, on phenothiazines

-Patients on dopamine blocking agents

-
	-Oral facial movement

-EPS signs


	TX ACUTE: 
-Benadryl 

	Parkinson’s Disease

(Dr. Hammond)
	-Characterized by slowness, increased muscle tone, postural imbalance and tremor

-Commonest cause of Parkinsonism

-Term encompassing a clinical syndrome consisting of 2/4 cardinal signs including: tremor, ridgidity, bradykinesdia, akinesia

-Characteristic pill rolling tremor, often 3-7 cycles per second, differs from action tumor

-Rigidity is a stiffness of the muscles, specific type of increase in muscle tone

-Most often with a cogwheel or ratchet like character; involves basal ganglion imbalance

-Bradykinesia refers to slow movements, a paucity of spontaneous movement or facial expression

-Impaired gut motility 

-PRIMARY: Idiopathic, caused by loss of neurons in the s. nigra

-SECONDARY: Due to drugs, brain tumors, neuroleptics, dopamine deficiency, infection, syphilis

-PARKINSON’s PLUS: Striatoniral degeneration, progressive supranuclear  palsy
-Usually starts between 40 and 70


	-Resting tremor

-Postural reflex loss

-TRAP 
-Tremor, rigid, akinesia, postural reflex loss

-Mask like face

-Decreased blinking

-Decreased swallowing with drooling

-Slowness in all ADLs

-Forward stoop

-Unsteady/uncertain in turning or on stairs and steps

-Constipation 

-Orthostatic hypotension
	-Stages grades from I to V. 

-Stage III involves balance problems

-Stage V involves patients that are bed ridden 

TREATMENT:
-Dopaminergic agents

-Increase dopamine release

-blocking glutamate receptors can alleviate s/s in disease

SYMPTOMATIC TX:

-Restores striatal function

PREVENTATIVE TX:
-Interferes with cause/patho of nigrostriatal cell death

RESTORATIVE TX:
-Provides new cells or stimulates growth and function of remaining cells

SURGICAL TX:
-Pallidotomy, thalamotomy, depp brain stimulation, genetically modified cells

-Deep brain stimulation helps with advanced dystonias

	Meningitis, Acute Pyogenic
	-Acute pyogenic infections of meninges and CSF in subarachnoid space

-Common organisms are HIB (vaccine now available), meningococci, pnemococci,e. coli

-Subarachnoid space is filled with infecting organisms and neutrophils

-CSF becomes cloudy and purulent

-Severe cases leads to vasculitis and infarctions

-Etiologies include bacteria, viruses. 

-Spread through blood is most common, direct implantation via trauma, local extension (from nasal sinuses, middle ear), spread through peripheral nerves. 


	-Headache

-Photophobia

-Diminished LOC
-CSF shows increased protein, decreased glucose, bacteria

-Increased CSF protein

-Decreased CSF glucose

-Increased CSF lymphocytes
	-Fatal if untreated. 

-Complication includes organization of exudates( adhesions and obliteration of subarachnoid space(hydrocephalus

ACUTE CHEMICAL MENINGITIS: introduction or irritative substances into CSF, e.g., procaine, methotrexate

ACUTE LYMPHOCYTIC MENINGITIS: Seen in virus infections, mumps, EBV, echo, coxsackie. CSF shows protein, lymphocytes

	Brain Abscess
	-Similar organisms as in pyogenic meningitis

-Sources include otitis media,sinusitis,lung abscess, empyemia, bacterial endocarditis. 

-Solitary: mostly in temporal lobe; multiple abscess often in cerebrum. Abscess with band of congested tissue and edema of surrounding brain


	-Increased pressure, increased lymphocytes, -Normal CSF glucose

-Increased CSF protein

-No organisms seen unless rupture of abscess occurs
	-Complications include suppurative meningitis, meningitis

	Tuberculous meningitis
	-Secondary to infection in lungs or other organs

-Usually miliary spread

-Insidious onset
-Typical caseating granulomas in exudates on meninges and brain surface, destruction of vertebrae
	-Loss of weight

-Anorexia

-Drowsiness

-Increased CSF lymphocytes

-Increased CSF proteins

-Decreased CSF glucose
	-Complications involve organization of exudates( fibrosis occurs in subarachnoid space, hydrocephalus

	Syphilis, meningitis
	MENINGIOVASCULAR SYPHILIS: 

-Meningiovascular syphilis: may occur a few years post primary infection. Shows arteritis and meningitis. Manifestation of tertiary syphilis

PARENCHYMAL SYPHILIS

-Thickening of meninges with infiltration by lymphocytes and plasma cells and gummas in superficial parenchyma

CARDIOVASCULAR SYPHILIS: 
-Tree bark appearance to aorta

-Syphilitc aortitis
	-Few CSF cells

-Positive syphilis serology

-Tabes Dorsalis

-General paresis: atrophy of frontal lobes, impaired intellect, delusions

PARENCHYMAL SIGNS:
-sensory loss

-loss of dtr

-ataxic gait

-Increased CSF proteins, lymphocytes
	-Approx 10 years after initial infection approx 2 percent of patients with syphilis develop tabes dorsalis (wasting of the dorsal columns) 
TABES DORSALIS:
-Sensory loss, ataxia, charcot joints, leg ulcers due to atrophic posterior columns. Loss of proprioception. 



	Viral Infections
	--CNS infected by virus by many different viruses. Common features include:
-Generlized viremia followed by localization in CNS

-Viruses may predominantly attack meninges and brain

-Selective brain tissue(encephalitis

-Predominantly spinal cord( myelitis (viral trophism)

-Cellular reaction consists mainly of perivascular and parenchymal mononuclear infiltrates

-Microglial proliferation in clusters of elongated nuclei (rod cells) called microglial bodies

-Foci of necrotic neurons phagocytosed by microglia and macrophages( neuronophagia

-Viral inclusion bodies:  mostly intranuclear inclusions but but intracytoplasmic inclusion bodies seen in rabies

TRANSMISSION:
-Infection via bite from insect, GIT, skin or mucous membrane, hematogenous, ascension via peripheral nerves
	-Meningeal signs

-Encephalitic signs

-CNS signs

-Decreased LOC

-Stupo
	-Supportive treatment

	Arboviral encephalitis
	-Most common cause of epidemic encephalitis in US

-Major types include Eastern Equine, St. Loius, California

-Transmission is horse(mosquito(man. Virus also present in birds

-Causes meningoencephalitis, neuronal necrosis, neuronophagia, mononuclear cell infiltration, may produce necrotizing vasculitis and degeneration of cerebral cortex
	-Confusion

-Convulsion

-Rigidity

-Coma
	-Supportive measures



	Poliomyelitis
	-Infection by poliovirus through GIT by contamination of food andwater

-Affects spinal cord and brain stem

-Predominantely anterior horn cells

-Disintegratrion of NISSL substance of nerve cells (chromatolysis)
-Neuron necrosis and neuronophagia

-Later, gliosis and glial nodules occur
	-Lower motor neuron paralysis

-Muscle wasting

-Hyporeflexia

-Respiratory paralysis if brain stem is affected
	Get vaccinated

	Rabies
	-Virus infection  transmitted by bite of rabid animals 

-Virus present in saliva of infected animals

-Incubation period is 1-3 months

-Virus ascends along peripheral nerves to reach CNS

-Neuronal degeneration and gliosis( most severe in basal nuclei and midbrain. 

-Viral inclusion bodies are oval or round eosinophilic bodies in cytoplasm of neurons called NEGRI bodies
	-Restlessness

-Hydrophobia

-Convulsions


	-Death due to respiratory system failure



	Slow virus infections
	-Disease evolves very slowly; long incubation period

SUBACUTE SCLEROSING PANENCEPHALITIS: 

-Occurs in children, caused by measles( neuronal destruction and neuronophagia restricted to brain. Clinically presents with personality changes, spasticity, seizures,and progressive neurlogic deterioration

PROGRESSIVE MULTIFOCAL LEUKOENCEPHALOPATHY:
-Infection with polyoma virus in adults. Usually debilitated or immunosuppressed patients. Degeneration of oligodendrocytes of white matter in brain. 

-Demyelination ensures, inclusion bodies in the enlarged nuclei of oligodendrocytes. 
	-Predominant cerebral involvement

-Intellectual impairment

-Hemiparesis

-Blindness

-Aphasia
	-You die, you go crazy

	Prion diseases
	-Transmissible proteins, caused by infectious prions

PRION:
-Small infectious proteinaceous particle

-Does not contain nucleic acid

-Prion protein encoded by a normal cellular gene

-Not affected by agents that inactivate bacteria or viruses

-Prion protein when mutated( becomes transmissible.

COMMON HISTOLOGICAL PATTERNS:
-Loss of neurons

-Spongy appearance of brain

-Rapid astrocyte appearance

-Formation of amyloid
	-Neuronal degeneration

-Vacuolization of gray matter

-Spongy appearance

-Reactive wasting of muscles, tremor, ataxia, dysarthria
	-You get crazy and die

	Peripheral neuropathies
	-May be due to demyelination or axonal degeneration or both

-Mononeuropathy: occurs from a focal pathologic process affecting only onenerve

-Polyneuropathy: widespread degeneration of peripheral nerves

-Etiology includes nutritional deficiencies like Beriberi (lack of thiamine) and Pellagra (lack of Niacin)

-Systemic diseases like DM, amyloidosis, arteritis 

-Toxins: heavy metals like lead, arsenic, mercury, alcohol

-Hereditary neuropathies

-Most common and significant polyneuropathy is associated with diabetes and alcoholism

-25% of peripheral neuropathies have an idiopathic etiology
	-Muscle weakness

-Loss of DTR
-Glove and stocking neuropathy

-Muscle fasciculation

-Muscle wasting

-Foot drop

-Loss of vibration sense
	-Occurs as a complication of several chronic disease processes

-FOUR IMPORTANT CONDITIONS:
Diabetes, alcoholism, uremic neuropathies, drug related

	Guillian Barre Syndrome
	-Important cause of peripheral neuropathy, this disease, “can kill”per Dr. Khin

-AKA: Acute idiopathic polyneuritis, Landry’s paralysis

-Acute demyelinating polyneuropathy

-Rapidly progressive motor neuropathy with variable sensory features

-CSF changes show classic dissociation( protein is markedly increased with normal or only slightly raised cell count

-Widespread focal demyelination of peripheral nerves

-Can be secondary to viral infection

-Etiology is autoimmune
	-Muscle weakness

-Facial diplegia

-Respiratory paralysis

-Myelin antibodies

-Areflexia

-Difficulty in rising from chair

-Paresthesias


	

	Charcot Marie Tooth
	-AKA peroneal muscular atrophy

-Hereditary sensorymotor neuropathy

-Onset in childhood in early adult hood

-Progressive muscular atrophy of calf muscles

-Segmental trisomy, autosomal dominant inheritance


	-Multiple onion bulbs

-Lower extremity weakness

-Lower extremity weakness, wasting

-Claw feet

-Hammer toes

-Thickened nerves
	-Normal life span

	Schwannoma
(Neurilemmoma)
	-Tumor derived from Schwann cells

-Solitary, firm, encapsulated

-CS shows myxomatous or cystic areas

-nerve fibers stretches over capsul of tumor and do not extend into tumor substance

-Intracranialsite: mostly on auditory nerve called acoustic schwannoma. Mass in cerebellopontine angle indenting cerebellum and brainstem

-Intraspinal: Mainly grows from posterior nerve roots of thoracic region and causes indentation of spinal cord. Occasionally grows through intervertebral foramen; tumor partly insideand outside spine. Called dumb-bell or hourglass tumor

-Peripheral occurs in two patterns:
ANTONI TYPE A: 

-Compact, interwoven spindle cells with foci of palisaded nuclei called verocay bodies. 

ANTONI TYPE B:
-Looser texture with plumper cells and foamy cells.

-Tumor cells (also cells of neurofibroma) contain S100 protein

-Schwannomas are tumors of adults with rare malignant transformation



	Neurofibroma
	-Tumor arising from Schwann cell of peripheal nerves

-Usually mutltple and unencapsulated

-Forms subcutaneous fusiform swellings

-Also occurs on cranial and spinal nerve roots, large nerves  of neck and trunk, from nerves of ANS

-May be associated with von Recklinghausen’s neurofibromatosis (numerous neurofibromas present on crainial or peripheral nerves)
-Irregular, fusiform masses with poorly defined borders

-Nerve fibers found scattered throughout tumormass. 
MICROSCOPIC:
-Loose pattern of interlacing bands of spinle cells with elongated and wavy nuclei

-Myxoid degeneration and nuclear pleomorphism may be present

-Tumors of adults, like Schwannoma

-Malignant transformation is more common in neurofibromas, most malignant cases associated with NFM

-Neurofibromas are usually multiple!


	SCHWANNOMA:
-Solitary

-Cranial/spinal

-Antoni type A and B
-Malignancy rare

-Nerve fibers on tumor


NEUROFIBROMA
-Multiple

-Peripheral

-Malignancy more common

-Nerve fibers IN tumor



	Meningitis in kids
	-50% of children have a febile seizure but under six months, the seizure may be the only first manifestation of meningitis

-Febrile seizures most commonly defined by 6-6 rule

-Children with seizure and fever less than 6 months of age( look for other serious etiology of seizure

-Nothing replaces positive CSF culture

PNEUMOCOCCAL SEPSIS RISK FACTORS:
-Cribiform plate fracture

-Inner ear fistula

-Basilar skull fracture

-Meningococcal sepsis associated with Waterhouse-Friedrichsen

S.AUREUS MENINGITIS:
-Present in patients with dermal sinus tract

-T lymphocyte defect seen with Listeria monocytogenes

PARTIALLY TREATED MENINGITIS:
-CSF infection occurs in setting where abx already given for another source. Lab findings difficult to interpret

VIRAL MENINGITIS:
-Acute onset

-Overall good prognosis

AGENTS OTHER THAN VIRAL OR BACTERIAL THAT CAUSE CNS INFLAMMATION: 
-Tuberculosis

-Syphilis

-Parameningeal source like brain abscess or tumor

-Rickettsia

-Mycoplasma

-Stiff neck casued by inflammation of the cervical dura and reflex spasm of the extensor muscles of the neck 
	-Headache, stiff neck

-No characteristic findings

-Kernig, Brudzinski in older kids

-Papilledema

-Cranial nerve palsies

-Cushing’s Reflex

-Kernig

-Seizure in 20-30

-Increased CSF protein

-Decreased CSF glucose

-Positive blood culture in 80% bacterial meningitis

-Bacterial latex or CSF of value

-CSF diagnosis for bacterial meningitis: early bacterial lymphocytes, early viral polyps, low glucose, + culture, PMNs in the CSF


	-Do not perform LP for evidence of increased intracranial pressure, severe cardiopulmonary instability, marked thrombocytopenia, skin infection over interspaces, focal neurologic findings, papilledema, seizures

Rapid antibiotic treatment

-Meningococcus: (5-7) group

-Pneumococcus (10 days)
-Listeria (14-21 days)

-H. flu (7-10 days)
-Gram negatives are difficult to eradicate

EMERGENCY MANAGEMENT:
-ABCs, labs, venous access, septic shock tx, glucose, tx acidosis, steroids controversial after four hours, potential for DIC

COMPLICATIONS:
-SIADH, pericarditis, subdural effusions, primary vaccine prevention

SECONDARY PREVNETION:
-H. flu( 4 days Rifampin

-Meningococcus( Rifampin for 2 days



	Acute Bacterial Meningitis
(Dr. S. Tarras)
	-Life threatening neurological emergency 

-Mortality is 5-15% and can be as high as 30%

-COMMON ETIOLOGIES OF MENINGITIS:
Birth to 28 days: e coli, group B strep, Listeria monocytogenes

One month to 3 months: E coli, group B strep, Listeria, Salmonella, HIB

3 months to 3 years: HIB, strep pneumonia, N. meningidities

3 years to adult: S. pneumonia, N. meningidities
	-Headache

-Fever

-Stiff neck

-INFANTS: fever, irritability,  drowsiness, vomiting, convulsions, bulging fontanel

-NEONATES: Hyperirritability, lethargy, feeding difficulty, respiratory distress, fever, hypothermia

-ELDERLY: Changes in mental status 

CSF FINDINGS:
-Cells 1000-5000

-Neutrophils

-Decreased glucose

-Increased protein
	-DDX: 
Lumbar puncture is important. Blood cultures helpful in isolation of specific pathogen 



	Brain Abscess

(Dr. S. Tarras)
	-Focal infection of brain parenchyma

-Death and disability via destruction of brain tissue

-Known predisposing factor in 80% of patients

-40% is secondary to paranasal sinus infection

-40% of infections are due to hematologic spread by heart/lung infection

-Hematologic infections tend to produce multiple abscesses
	-Generalized / focal HA

-Nausea, vomiting

-Altered mental status

-Seizures

-Focal neurologic deficits

-Nucchal rigidity

CSF FINDINGS:
-Cells 10-10000

-Neutrophils

-Normal glucose

-Elevated protein count
	-DDX:
-Known clinical predisposing factor in 80% of patients

-Study of choice is MRI / CT

-Lumbar puncture hazardous if brain abscess if suspected because this is a mass lesion

	Viral Meningitis

(Dr. S. Tarras)
	-Aseptic meningitis

-This illness can present similarly to viral meningitis

-Patients do not appear as sick 

-Difficult to ddx from bacterial meningitis

-LP is vital to rule out bacterial cause

-Clinical picture can also resemble a partially treated bacterial meningitis; some patients need to be empirically treated

-Common viruses involved include enterovirus, mumps, herpes simplex type II

OTHER CAUSES OF ASEPTIC MENINGITIS SYNDROME:

-Viruses

-Other infectious agents

-Neoplastic

-Drugs

-Systemic illness
	-Fever

-Headache

-Meningeal irritation

CSF FINDINGS:
-Cells 100-1000

-Mononuclear cells (lymphocytes)
-Normal glucose

-Moderately elevated protein
	-Sometimes empirical treatment is warranted because bacterial meningitis that is partially treated may clinically present as aseptic



	Acute Encephalitis

(Dr. S. Tarras)
	-Again, similar to viral meningitis and acute bacterial meningitis

-In contrast to meningitis, it involves CNS parenchymal dysfunction, focal neurologic signs, and seizures which are the distinguishing features to differentiate it from meningitis

-Most viruses produce clinically  indistinguishable encephalitic type syndromes

-Focal neurologic signs / seizures point towards an encephalitic syndrome
	-HA

-Fever

-Altered mental status

-Seizures

-Focal neurologic signs

CSF FINDINGS:
-100-1000 mononuclear cells

-Normal glucose

-Mildly elevated protein


	DDX:
-Epidemiological factors: lifestyle, recent travel, insect exposure, animal bites

-Irregular EEG pattern

-Neuroimaging is helpful; perform prior to LP to help rule out brain swelling

-PCR testing for specific virus

	HSV I
(Dr. S. Tarras)
	-Most frequent cause of sporadic encephalitis

-Significant mortality

-Selective involvement of inferior frontal and medial temporal lobes


	-Behavior abnormalities

-Seizures

-Focal neurological deficits

CSF FINDINGS:
-Red blood cells

 
	-Antiviral therapy

-Dr. Tarras suggests that starting acyclovir early (prior to definitive diagnosis) is better than waiting for diagnostic confirmation.

DDX:
-Hemorrhagic changes on MRI and CT

	Neurosyphilis

(Dr. S. Tarras)
	-Asymptomatic vs. symptomatic

EARLY DISEASE (MENINGOVASCULAR)
-5 to 15 years

-Meningitis

-Cerebrovascular

-Spinal cord syndromes

PARENCHYMAL (DESTRUCTIVE) LATE DISEASE

-15-20 years

-General paresis

-Tabes dorsalis

-Taboparesis

PATHOLOGY:
-Generally, 10 to 25% of untreated syphilis patients will develop neurosyphilis. LP should be performed on those with syphilis past the primary stage or in patients who have an undiagnosed primary stage

-A patient with a normal CSF analysis 5 years following a primary syphilis infection will have a less than 1% chance of developing neurosyphilis
	CSF FINDINGS:
-Mildly increased protein

-Normal glucose

-Lymphocytic pleocytosis

-Positive serum or CSF serology

-Similar CSF picture to aseptic meningitis
	TREATMENT:
-Penicillin for 14 days

-TCN

-Repeat CSF analysis

-Follow VDRL titer

CLINICAL:
-Course of neurosyphilis is reduced in HIV patients; patients with compromised immune system will tend to deteriorate earlier

	HIV-I Infection

(Dr. S. Tarras)
	-HIV-1 related disorders

-Variety of syndromes

-Acute aseptic meningitis

-Dementia

-Vascular myopathy

-Demyelinating myopathy

-Toxic effects of retroviral drugs

-80% of HIV patients will develop neurologic symptoms

-10% of HIV patients will present with a neurologic complaint 

-Neurologic manifestations are secondary to HIV infections or opportunistic pathogen

-Acute aseptic meningitis occurs when patients become seropositive

-Dementia and myopathies are seen in the later stages of HIV

	
	
	
	

	
	
	
	


Pediatric Pathology, Dr. Hilda DeGaetano

-Newborns to don’t localize infection well; poor response to infection

-Infectious in the newborn can be both systemic and local

-Infection occurs in utero by crossing placenta and from the cervix

-Invasion in the meninges in up to 25% of bacteremic infants

-Maternal immunity confers some protection( IgG antibodies cross the placenta at the end of the third semester

-Infants less than 32 weeks are not optimally protected by mother’s antibodies

-Long hospital stays increase the risk for nosocomial infection

-PROM: The amnion is protective, and premature rupture may expose fetus to more bacteria

SIGNS OF ILLNESS:
-Very nonspecific, temperature instability
-Feeding intolerance, not feeding well

-Irritability- this is difficult to determine, all babies seem irritable

-Tachycardia
-If they are not feeding well and are cranky, rule out infection.

-Recall the TORCH titer: toxo, other, rubell,a CMV, herpes

-Syphillis, neisseria, gonorrhea

-The TORCH syndrome represents a group of bacterial, viral, and parasitic infections that produce congenitally or preinatally acquired infections

-Three most common bacterial infections in the first two months: Group B strep, E coli, Listeria Monocytogenes
	DISEASE
	MORPH
	S/S
	CLINICAL

	Toxoplasma Gondii
	-Parasite, obligate / intracellular

-Etiology linked to cats

-Oocysts can be transported by flies, cockroaches

-Caution if you’re pregnant and clearing cat litter
	-Extremely broad clinical signs

-Rash

-Petechiae

-Hepatosplenomegaly

-Hydrocephalus

-CNS change

-Jaundice

-Hearing problems

-Seizures

-Chorioretinal lesions

-Jaundice

-Microcephaly
	-Toxo can infect newborn even if mom is asymptomatic. 

-Head CT at birth is imaging diagnosis

-Measure toxo specific IgG’s

TREATMENT:
-Pyrimethamine if asymptomatic or symptomatic

PREVENTION:
-Eat well cooked meat and avoid changing cat litter

	Herpes Simplex
	-HSV1 and 2 can cause neonatal disease

-HSV2 is 75% ofcases, usually at delivery

-Passed to neonate via maternal GU tract

-C section often performed to avoid contact

-44% transmission rate for primary maternal infection

-Can be acquired via contact 

-Genital lesions present in less than 10% of cases
	-Skin lesions

-Encephalitic presentation

-Vesicular lesions

-Multiorgan involvement


	CLINICAL PRESENTATION:
-Disseminated: multiorgan involvement, 25% of cases

-Cutaneous: skin affected with vesicles, 40%

-Encephalitic: lethargy and seizures, approximately 30% of cases

-Sx present at variable times due to time required for viral replication. May not be present at birth 

DDX: 

Grows readily in cell culture

TREATMENT:
Acyclovir; disseminated and encephalitic patterns carry high morbidity and mortality even with tx

	CMV infection
	-Most common cause of congenital infections since introduction of rubella vaccine

-Primary maternal infection carries the highest transmission rate

-1% of all newborns in the USA are infected, a vast # of which are again asymptomatic 
	-Asymptomatic

-IUGR

-Hepatosplenomegaly

-Jaundice

-Thrombocytopenia

-Purpura

-Pneumonitis

-CNS INVOLVEMENT: micocephaly, brain damage, ventriculomegaly, chorioretinitis, intracranial calcifications


	CLINICAL:
-If CT on infant shows intracranial calcifications and microcephaly, thnk CMV

-Amniotic fluid can be aspirated/cultured for ddx

-Proof of congenital CMV infection requires obtaining specimens within 3 weeks of birth, otherwise it could be acquired CMV infection

TREATMENT:
-Supportive

PREVENTION:
-No vaccine, wash hands, this virus is ubiquitous in the day care environment

-Many infants that survive infection have long lasting sequelae including ocular complications, mental retardation

	Treponema Pallidum
	-Coiled spirochete

-100% transmission rate if mother acquires infection during pregnancy

-Mother cannot leave hospital until negative screening test is peformed

-40% perinatal mortality rate

-All pregnant women should be screened for syphilis


	-Asymptomatic at birth

-Hepatosplenomegaly

-Jaundice

-elevated LFTs

-Rash

-Failure to thrive

-SNUFFLES: Rhinitis, bubbly snot drainage

-Chorioretinitis


	-Do TORCH titer

-Chronic inflammations of bone, teeth, and CNS

-Saber shins: bowing of tibia

-Hutchinson’s teeth: peg like, half moon shaped teeth due to enamel defect

-Mulberry molars: excessive cusps

-Saddle nose deformity: depression of nasal roof from rhinitis

DIAGNOSIS:
-VDRL, RPR, treponemal tests like FTA-ABS

TREATMENT:
-Parenteral penicillin G 



	Rubella
	-3 day measles, german measles

-Only virus for which a vaccine was developed to eliminate a congenital disease


	-IUGR

-Anemia

-Thrombocytopenia

-Cardiac defects

-Deafness

-hearing problems

-Blueberry muffin (purpura)


	DDX:
-Virus specific IgM in serum

-Virus can be cultured

-Virus can be shed in urine for > 1 yr

-Perinatal ddx can be made w/virus isolation from amniotic fluid or cord blood

PREVENTION:
-Universal immunization

-No tx

-Poor prognosis in the case of congenital rubella

	Neisseria Gonorrhea
	-Gram negative intracellular diplococci

-Acquired during delivery when neonate is exposed to infectious exudates

-Incubation period is 2-5 days


	-Eye involvement

-Local mucosa inflammation

-Thick, sero-sanguinous ocular discharge

-Scalp abscesses
	COMPLICATIONS:
-Meningitis

-Endocarditis

-Arthritis
DDX:
-Gram stain, culture

TREATMENT:
-Parenteral ceftriaxone

-Dissemination of disease determines length of treatment

-Hospitalization

-Erythromycin ophthalmic in every baby  to prevent infection from G/C

	Ophalmia neonatorum
	-Obtain a good history for timing

-Chlamydia is most common cause

-No cases are classic

-Chemical conjunctivitis is 6-12 hours and clears by 24-48

-Chlamydia: 5-14 days

-Gonorrhea: 2-5 days
	
	

	Hepatitis B
	-DNA virus

-Usually occurs during delivery and is not transplacental 

-All infants are now immunized in the first month of life unless mother’s status is unknown

-Give immune globulin and vaccine in first 12 hours if mom’s status is unknown
	-Asymptomatic

-Neonatal infection usually does not produce overt clinical manifestations

-Mild hepatitis

-Fulminant hepatitis

-Increased LFT’s

-Coma

-Death


	DDX:
-Test women for HBSag

-If serum is positive, infants should receive Hep B immune globulin and Hep B vaccine within 12 hours of life

-Liver panel and biopsy

TX:
-Supportive

-Prevent with vaccine


-Review HIV infection

Dr. Murray Todd’s Pathology

-Dr. Todd likes to see the notes to make sure youre getting the correct information!!!

-Rapid onset resulting from vascular impairment

-Cause of major disability, third leading cause of death

-Most preventable of all catastrophic events



-Progression of TIA: 30% continue to have TIAs, 30% will progress onto stroke, 30% will have no further s/s

-Strokes are hemorrhagic and ischemic

-Ischemic strokes predominate, approximately 80%

-Hemorrhagic approximately 20% of stroke

-Ischemic strokes can result from thrombosis or embolism

-Vascular signs and symptoms can assist the clinician in localizing the lesion

-Pathology often results at origin of internal carotid artery 

-Anterior circulation: If stroke is in the ACA, patient has more weakness of the leg. Anterior cerebral artery supplies the “leg” portion of the homunculus

-In infarction of the MCA, the hand and face are more weak than the leg

-Remember the internal capsule? The IC takes the great big motor strip and squishes it into a, “concentration camp.” Extremely tiny structure per Dr. Todd; but involves a huge motor strip. Internal  capsule strokes have equal face, arm, and hand weakess

-Lacunar infarctions are most often motor lesions; cause weakness

-Clumsy hand dysarthria accounts for a majority of lacunes

-PCA lesions cause dense homonymous visual field defects

-Bitemporal field defects are most always opthamalogic legions

-Crossed picture signs most often indicate brain stem pathology

SYNCOPE:

-Variety of casuses


-Primary autonomic failure


-Shy-Draeger syndrome: Parkinson like, associated with orthostatic hypotension


-Dysautonomias: result in syncope,orthostatic hypotension, also deregulation of digestive processes, etc


SECONDARY AUTONOMIC FAILURE:


-Guillian Barre Syndrome



-Tabes dorsalis



-Holmes-Adie Syndrome



-Efferent pathologies including diabetes mellitus, amyloidosis, surgery, dopamine B hydroxylase deficiency 



-Central pathologies like brain tumors, multiple sclerosis, syringomyelia, spinal tumors, drugs



-Riley-Day syndrome is a familial disorder of hereditary dysautonomia

NONNEUROGENIC CAUSES OF HYPOTENSION:

-Drugs, alcohol


-Heat, pyrexia


-Hyperbradykininism


-Systemic mastocytosis


-Extensive varicose veins

-Low intravascular volume

SEIZURES:


-Transient disturbance in cerebral function due to paroxysmal neuronal discharge


-Classification of seizures is fairly basic


PARTIAL SEIZURES: Simple / complex


GENERALIZED SEIZURES: Absence, myoclonic, tonic clonic, atonic


-Myoclonus: muscle movement, Dr. Todd gives the example of hiccough 


-Tonic / clonic: Stiff / jerking muscle movements, a grand mal seizure


-Atonic: no tone, flaccid seizure; extremely uncommon 


-Status epilepticus denotes continuous seizures, a medical emergency


-Absence: characterized by absence of the person, a “zoning out.” Formerly called petit mal 


-Temporal lobe involvement can cause uncinate fits


-Automatism: characteristic of partial complex seizure, a constellation of behavriors like lip smacking, extrapyramidal type activity, purposeless


-Difference between partial and generalized lies in the preservation of self awareness


-People with partial complex seizures do not necessarily go unconscious 


-Everyone suffering a generalized seizure experiences loss of awareness


-To differentiate between fainting and seizures, lookto the history


-Unusual odors point to a neurological /seizure etiology


-Lightheadedness is highly suggestive of true syncope


-Seizures are typically sudden in onset and affect patients without warning


-Fecal and urinary incontinence characteristic of seizure disorder


-Seizure treatment consists of airway protection. If prolonged, administer benzodiazepenes


JUVENILLE MYOCLONIC EPILEPSY: 


-Typical morning onset


-Teenage females, generalized seizures that typically occurs in morning shortly after arising (typical presentation)

-Do not have grand mal epilepsy; these patients get worse with Dilantin


-Patients have this disorder per life, responds well to depakote


-Patients describe history of unusual myoclonic jerks\


NEONATAL SEIZURES:

-Birth injury hypoxia


-Aminoaciduria


-Infantile spasms


-Hypoglycemia


-Brain injury, congenital maldevelopment, difficult to treat and not very common


EARLY CHILDHOOD (6mo-3yr)


-Infantile spasms


-Febrile convulsions up to age of 5, tend to run in families


-Birth injury anoxia


ADOLESENSCE

-Idiopathic epilepsy


-Don’t miss trauma or juvenile idiopathic epilepsy


ADULT AND LATER LIFE

-Vascular disease


-Substance abuse (alcohol, drugs)

-CVA


-Structural lesions that increase ICP
SEIZURE MEDICATIONS:

-Try to keep on one drug, try not to do polypharmaceutical therapy


-Most drugs can be used as single drugs despite their status as FDA approval


-Diazepam for immediate treatment

MENARCHE AND EPILEPSY:

-Follicular phase increase in partial seizures


-Luteal phase increases in absence disorder


-Higher incidence of refractory treatment and seizures in women


-Women with seizures tend to be less fertile


-Valproic acid causes weight gain, may be implicated in polycystic ovarian disease etiology


-Epilepsy can be hormonally driven; may have less sexual drive


-Antiepilepsy drugs are metabolized through the liver and unfortunately affect use of oral contraceptives

ALCOHOLISM


-Dr. Todd uses a picture to bring out some physical features of alcoholism


-Crossed toes on the examination table


-General feeling of anxious affect, seated on edge of chair


-Slurred speech, ataxic gait, staggering gait, mental confusion 


-Chronic alcoholism leads to peripheral neuropathy and cerebellar degeneration


-Patients may develop a rapidly progressive dementia 

`
-Generalized seizures occur; focal seizures are not typical of alcoholic seizures


-Alcoholics are predisposed to falling; may endure subdural hematoma


-Laceration of middle meningeal artery causes epidural hematoma


-Rum fits: Seizures that occur 12-24 hours post drinking cessatrion. Also seen is increased autonomic activit, tremulousness


-Seizures occur, then the autonomic storm, then the delirium occurs


-The catecholamine storm can be lethal in approx 1/3 of paients


NEUROLOGIC COMPLICATIONS OF CHRONIC ABUSE:


-Hepatic coma: Midly comatose symptoms to deceberation. Indicative of liver damage from chronic alcohol

-

-Hepatocellular degeneration: Results from chronic liver damage. Buildup of toxins leads to damage of substantia nigra. 



deficiency from poor eating and alcohol abuse. 



-Wernicke’s Encephalopathy:
Thiamine deficiency. Pathology is in the mammary bodies and periaqueductal gray matter. Clinical manifestations



include optic / oculomotor abnormalities, ataxic gate, peripheral neuropathy. Frequently confused. Non specific confusion. Gaze palsies. Within



hours after receiving IV thiamine, symptoms improve in addition to the gait. 



-Korsakoff’s Psychosis: Occurs in relationship to Wernicke’s. A peculiar type of amnestic syndrome in which the person has no ongoing memory.



Patients tend to confabulate. Profound problem is ongoing memory difficulty. Does not get better with thiamine but may improve some. 

[image: image1.png]




-Marchiafava Bignami Disease: You will see this on the boards. Commit to memory. This is degeneration of the corpus callosum seen in Italian wine drinkers. 



-Central Pontine Myelinosis: Demyelination of the central pons. Fixed, non recoverable. Pontine syndromes. Seen with electrolyte disturbance. 
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ANTERIOR CEREBRAL ARTERY:

The anterior cerebral artery (ACA) arises from the internal carotid at nearly a right angle. It sends deep penetrating branches to supply the most anterior portions of the basal ganglia. It then sweeps forward into the interhemispheric fissure, and then runs up and over the genu of the corpus callosum before turning backwards along the corpus callosum. As it runs backwards it forms one branch that stays immediately adjacent to the corpus callosum while a second branch runs in the cingulate sulcus (just superior to the cingulate gyrus). To summarize, the ACA supplies the medial and superior parts of the frontal lobe, and the anterior parietal lobe. 

	ACA Supplies These Key Functional Areas 

	· septal area

· primary motor cortex for the leg and foot areas, and the urinary bladder

· additional motor planning areas in the medial frontal lobe, anterior to the precentral gyrus

· primary somatosensory cortex for the leg and foot

· most of the corpus callosum except its posterior part; these callosal fibers enable the language-dominant hemisphere to find out what the other hemisphere is doing, and to direct its activities 



The short anterior communicating artery joins the two anterior cerebral arteries. It may allow collateral flow into the opposite hemisphere if the carotid artery is occluded on either side

Some anatomical review:
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FROM UNIVERSITY OF MASSACHUSSETTS MEDICAL SCHOOL:

The corticospinal tract originates, as the name implies, from cerebral cortex: primary motor cortex, but also several adjacent, functionally related areas. The axons cross the midline at the junction between medulla and spinal cord. They synapse upon spinal cord motoneurons, but also upon spinal interneurons in dorsal as well as ventral horns. The fibers in the tract are laid out in an orderly map, both in brainstem, as you will learn later, and in spinal cord. In both structures, fibers controlling the arm are located more medially, fibers controlling the leg are located more laterally (see wiring diagram that follows).

THE EPICRITIC PATHWAY

A. The epicritic perceptions such as two-point discrimination, joint position sense and stereognosis are formed in our brains by integrating several types of mechanosensory information. 

B. The mechanosensory neurons are large, with large diameter heavily myelinated axons.

C. Upon entering the spinal cord, the axons form many branches. This allows the information they carry to be transmitted to many different cell types, so that it can be used in many different ways: 

1. One branch of their axon enters the posterior columns, and ascends all the way to the caudal medulla before synapsing in the posterior column nuclei. This branch is the essential one for epicritic perceptions. 

2. Other branches synapse in the dorsal horn of the spinal cord, with neurons which will give rise to other ascending mechanosensory pathways. These can be both crossed and uncrossed. This is why simple "touch"sensation is hardly impaired at all by a hemisection of the spinal cord. 

3. Other branches synapse with other spinal cord neurons which serve various local reflexes, i.e. reflexes which involve just that segment. In one case, namely, a particular kind of muscle stretch receptor, the synapse is with the motoneurons to the same muscle that contains the stretch receptors. This 2 neuron circuit generates the monosynaptic deep tendon reflex. 

4. Some of the branches serving multisegmental reflexes actually descend in the posterior columns where they form separately identifiable bundles. Thus motor activity in a given segment can be triggered by the primary sensory input associated with a higher segment of the spinal cord. 

5. Other branches synapse with neurons which will in turn send their axons to the cerebellum. The diagram of this unconscious "motor control" pathway is included in the discussion of pathways to the cerebellum. Click here for notes on pathways to the cerebellum.

6. Last but not least, some branches synapse in the substantia gelatinosa, where their activity counteracts the activity of the primary pain neurons. 

D. In the posterior columns, each entering axon takes up a position lateral to those which are already there. (This is the opposite of what spinothalamic axons do.) Thus, by the time they ascend into the cervical cord, they are grouped into two bundles: a medial fasciculus gracilis (slender bundle), which represents the leg and lower body, and a lateral fasciculus cuneatus (wedge-shaped bundle), which represents the arm and upper body. These bundles synapse, in the caudal medulla, with nuclei which have corresponding names: nucleus gracilis and nucleus cuneatus. 

E. There are also lots of axons in the posterior columns which originate from spinal cord neurons rather than from primary sensory neurons. We know much less about them. 

F. Finally, the axons of cells in nucleus gracilis and nucleus cuneatus cross the midline in the medulla, and ascend together as the medial lemniscus to the somatic sensory part of the thalamus. 

THE CORTICOSPINAL TRACT: 
The corticospinal tract originates, as the name implies, from cerebral cortex: primary motor cortex, but also several adjacent, functionally related areas. The axons cross the midline at the junction between medulla and spinal cord. They synapse upon spinal cord motoneurons, but also upon spinal interneurons in dorsal as well as ventral horns. The fibers in the tract are laid out in an orderly map, both in brainstem, as you will learn later, and in spinal cord. In both structures, fibers controlling the arm are located more medially, fibers controlling the leg are located more laterally (see wiring diagram that follows).

In corticospinal tract damage, distal muscles are the most affected. Remember that in patients like Patients A, B, C, and the bartender, whose corticospinal tract damage is strictly confined to one side, proximal muscles are always less affected than distal muscles, and axial muscles may not be affected at all. For example, in any patient with "upper motor neuron" paralysis of the arm, the pectoralis major is almost always stronger than more distal muscles innervated from the same segments. (This strength may even be a nuisance, for it may tend to dislocate the shoulder!) The same thing happens with hip versus leg musculature. Click here to review the case of the bartender.

In some people there is a small ventral corticospinal tract which contains uncrossed fibers. Some texts suggest that these fibers could be the explanation for sparing of axial muscles. However, many people do not have a ventral corticospinal tract. Furthermore, it never extends into the lumbar or sacral segments. There must be another explanation. 

That explanation is that apparently a few corticospinal fibers recross in the spinal cord itself, synapsing in the paramedian parts of the gray matter where the motoneurons for the most proximal muscles live. Thus, the motoneurons for proximal musculature have a sort of "insurance policy:" if they lose corticospinal tract empowerment from one side, the other, still intact side will permit them to do at least part of their job. 
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LATERAL SPINOTHALAMIC TRACT PAIN AND TEMPERATURE
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Dr. Laurel Gorman and Pharmacology 

GENERAL ANESTHESIA:

Combination of agents to mimimize adverse effects and maximize analgesia

CONSCIOUS SEDATION:

Involves use of a benzodiazepine or an opiod while deep sedation involves possibly preoperative sedatives, IV agents, inhalation agents

PRINCIPLES OF INHALED AGENTS:
-Depth is determined by the concentration of anesthetic that gets into brain


BLOOD SOLUBILITY:

-Determines uptake of anesthetic from alveoli to blood and from blood


-Induction inversely related to solubility of anesthesia in blood


-Anesthetics with low blood solubility cause arterial tension to rise rapidly, causing molecules to leave blood and diffuse into brain more rapidly


CONCENTRATION:

-Anesthetic concentration in inspired air has a direct effect on rate of  increase in arterial tension and induction


-For slow onset anesthetics with a slow onset, the concentration in inspired air may increase to increase rate of induction


MINIMUM ALVEOLAR CONCENTRATION:

-Relative potency evaluated using MAC values; MAC reflects population of anesthetic required to produce anesthesia in 50%


-Nitrous oxide has a mac of 100%, a dose of nitrous oxide equal to 1 MAC is not sufficient to provide anesthesia for 50% of patients


-Nitrous oxide, therefore, is least potent


-Dose of inspired gas can be stated in multiples of MAC


-MAC values decrease for elderly and if other sedative/hypnotics are present


-MAC values additive when combinations of anesthetics are used


PULMONARY VENTILATION:

-Rate of rise in arterial tension is also dependent on rate / depth of pulmonary ventilation


-Degree to which this effect the rate of induction depends on the bgpc. 


-For anesthetics with a low bgpc,  increasing pulmonary ventilation causes a slight increase in rate of induction because these agents are already leaving the blood with low 


solubility.


-If bgpc is high, increasing ventilation will greatly increase rate of induction


-Respiratory depressants often used with inhalant anesthetics such as opiods( decrease pulmonary ventilation


PULMONARY BLOD FLOW:

-If cardiac output increases, pulmonary blood flow will increase and slow rate of rise in arterial tension (slow induction), especially for agents with high bgpc


-Decreased cardiac output decreases blood flow so arterial tension will rise more rapidly and induction will be faster, especially for agents with high bgpc (high solubility)


ARTERIOVENOUS CONCENTRATION GRADIENT:

-Gradient between arterial / venous concentrations is related to tissue uptae of the drug


-Tissues that are highly perfused exert greatest effects on gradient.


-Anesthetics vary with regard to solubility in various tissues; those with high tissue solubility decrease venous blood concentration (increase gradient), slowing equilibrium


with arterial blood


ELIMINATION:

-Rate of recovery from anesthetic is dependent on rate of elimination


-Inhaled anesthetics are removed by lungs in expired air as the major route of elimination


-If bgpc is low (low solubility), then anesthetic is more RAPIDLY eliminated


-Longer duration of exposure can delay recovery time because inhaled anesthetics accumulate

EFFECTS OF INHALED ANESTHETICS


MECHANISMS OF ACTION:

-Decrease spontaneous and evoked neuron potiential


-Inhaled anesthetics alter ion currents and may hyperpolarize nerve membranes


-Also affect nicotinic and GABA-ergic receptor complexes


-GABA is the major inhibitory neurotransmitter


-Cells in dorsal orn sensitive to low doses. 


-PAIN and SENSORY pathways get blocked first


-Progressive blockade of the reticular activating system and spinal reflex blockade account for stage III block


-At high doses, respiratory centers are depressed


CARDIOVASCULAR EFFECTS:

-Inhalational anesthetics decrease mean arterial pressure 


-Isoflurane, desflurane, sevoflurane decrease vascular resistance


-Myocardial oxygenc consumption is reduced


-Surgical stimulation or increasing duration also tends to lessen depressant effects


-Isoflurane increases coronary blood flow and is considered the safer drug for patients with ischemic heart disease


-Halothane sensitizes heart to catecholamines and may be pro-arrhythmic


RESPIRATORY EFFECTS OF INHALED ANESTHETICS


-All produce respiratory depression


-Decrease tidal volume


-Increase RR

-Compensate for effects via mechanical ventilation


-Some anesthetic agents are problematic w/regard to pungency


CNS EFFECTS

-Inhaled anesthetics DECREASE metabolic rate


-Most INCREASE cerebral blood flow


-Hyperventilation minimizes increase in intracranial pressure


-Enflurane has CNS irritant effect at high doses (abnormal spike patterns / avoid in pts with seizures)


OTHER EFFECTS OF INHALED ANESTHETICS:

-Decrease RBF, decrease hepatic blood flow


-Halogenated agents relax uterine smooth muscle


-Halogenated agents not recommended for use during vaginal delivery


MALIGNANT HYPERTHERMIA SYNDROME:

-Some individuals susceptible to develop syndrome of tachycardia, hyperthermia, hypertension, severe ion imbalances.


-Therapy is supportive; Dantrolene to reduce Ca2+ output

LOCAL ANESTHETICS:

-Local anesthetics are used to provide regional or topical anesthesia to relive pain and to provide nerve blockade


-Utilized when loss of consciousness is not a desirable effect


-Divided into two main groups


-ESTERS: Benzocaine, Cocaine, Procaine, Propoxycaine,Tetraciane


-AMIDES: Lidocaines, etidocaine, mepivicaine, bupivicane, ropivacaine


MECHANISM:


-Decrease pain sensation by blocking propagation of nerve impulses



-Block voltage gated Na+ channels to inhibit generation and conduction of action potentials


FACTORS GOVERNING NERVE BLOCK:


-Use Dependent or Frequency Dependent block: Local anesthetics inhibit high frequency trains of impulses more effectively then they inhibit a single



Action potential. Receptive stimulationincreases the frequency of the sodium channel being in an open state and local anesthetics bind to the channel



In its open state. Sensory fibers fire at a greater frequency than motor fibers. Sensory fibers are preferentially blocked. Frequency dependency varies



Between the local anesthetics. 


DIFFERENTIAL NERVE BLOCK: 



-Nerve size, diameter, presence, of nerve bundles. Smaller B and C fivers are preferentially blocked before larger diameter fibers. Small type A delta



fibers are also blocked first so pain responses are blocked much earlier (and at lower doses) than motor responses. Local anesthetics injected into the



tissue tend to block the fibers most proximal in the nerve bundle (can get motor fiber blockage if closest)

MYELINATION:


-Myelinated fibers tend to be blocked before unmyelinated fibers of the same diameter

INFLUENCE OF TISSUE pH


-A weak base in acidic environment will exist predominantly in its cationic, charged form



-Local anesthetics in the charged, cation form cannot cross the membrane but exhibit greater affinity for the Na+ ion channel once inside but



must cross the axon membrane first to get to the ion channel. They may be injected in buffered solutions. The HCO3 salt enhances penetration.



-An acidic intracellular pH ensures that the local anesthetic is in the charged, cationic form and has greater affinity for the Na+ ion channel. 
OTHER FACTORS INFLUENCING ABSORPTION AND EFFECTS:

SITE OF INJECTION: 



-pH in area (acidic decreases absorption ; alkaline increases absorption, extent of tissue vascularity and perfusion, effects of local inflamor tissue damage. 



-Inflammation: lowers pH of surrounding tissue. Makes it more difficult for local anesthetic to penetrate the membrane. More difficult to achieve nerve



block and satisfactory anesthesia


PRESNECE OF VASOCONSTRICTOR SUBSTANCES:


-Epinepherine is often administered concomitantly with local anesthetics



-Epinepherine concentrates local anesthetic in desired area by decreasing blood flow



-Decreases systemic absorption



-Epinepherine acts of alpha 2 receptors to enhance spinal analgesia



-More effective with shorter-acting local anesthetics. If epi is contraindicated, vasoconstrictors without a2 activity are used. 

SYSTEMIC EFFECTS AND TOXICITY ISSUES:

CARDIOVASCULAR CONCERNS:


-Local anesthetics have weak NMB activity. May effect cardiac and smooth muscles. 



-At high doses, may cause abnormal heart beat or arrhythmias



-Low doses often used to tx arrhythmias


CARDIAC SODIUM CHANNELS:


-Local anesthetics may block Na+ channels to depress pacemaker activity. 



-May cause hypotension with cardiovascular collapse



-Epinepherine used in association with local anesthetics can also cause hypertension and cardiac arrhythmias. 



-Epinepherine is generally used in low doses. 


PERIPHERAL / CNS EFFECTS:


-Local anesthetics may be neurotoxic



-Confusion,dizziness, drowsiness, disorientation, slurred speech can occur at lower doses



-Excessive blood levels can result in excitatory CNS effects



-Seizures indicative of lidocaine toxicitiy



-Hyperventilation may be beneficial to sz treatment



-Excitatory effects can range from restlessness to delusions, visual/auditory problems. 


IDIOSYNCRATIC EFFECTS:


-Very small percentage of patients may be susceptible to either cardiovascular or CNS effects

ISSUES WITH REGARD TO DRUG SELECTION:


Esters:


-esters tend to have a rapid onset and short duration of activity



-Allergic reactions and precipitation of acute asthmatic attacks are concern with ester type… generally used topically



-2% procaine is still marketed for use with epi but rarely used



Amides: (Lidocaine, Mepivacaine, Bupivacaine,Etidocaine, Ropivacaine, Prilocaine) 


-Amides often recommended over esters



-Amides tend to have a longer duration of activity and are metabolized by cytochrome p450 enzymes



-Liver toxicity is of concern



-Less likely to produce allergic reaction



-CNS effects may include excitation and anxiety, although convulsions may occur at doses that are safe for majority of population



-Some patients are allergic to derivatives of ester anesthetics



-Allergies to amide anesthetics are rare



-Asthmatic reactions more common with the ester type anesthetics

CAUTIONS IN ATTEMPTING TO LIMIT SYSTEMIC REACTIONS:



-Low doses of local anesthetic with vasoconstrictor may help to limit systemic absorption



-Proper injection technique with care to avoid IV injections



-Oxygen / valium administered for anesthetic induced seizures

SPECIFIC APPLICATIONS IN LOCAL ANESTHESIA

TOPICAL:


-Ester and emides used with exceptions noted for specific agents. 



-Benzocaine is a good choice for large surface areas



-Lidocaine often used topically



-Topical use of locals into mucous membranes or areas with broken skin greatly increases the chances of systemic absorption. 



-Nasal inhalation of local anesthetics can produce effects similar to IV anesthesia


INFILTRATION:


-Involves injection of local directly into tissue



-Goal is to specifically block nerves that innervate area of interest for minor surgical procedure



-Lidocaine is a popular choice although bupivacaine is used for procedures of longer duration


FIELD BLOCK ANESTHESIA:



-SQ injection of the local to block area distal to injection. This procedure requires less  amount of drug than is needed for infiltrative procedures


NERVE BLOCK ANESTHESIA:



-Involves injection of local into the peripheral nerves of a certain plexus. Commonly, lidocaine is used with epinephrine



-Remember bupivacaine for longer procedures


SPINAL ANESTHESIA:


-Involves injection of local into the CSF via lumbar space



-Blockage of sympathetic fibers in the nerve spinal root



-Common side effect is marked vasodilation although CO must be monitored; treatment of hypotension often required



-Lidocaine, tetracaine, bupivacaine often used for spinal anesthesia; relatively safe



-Headache is a common side effect of spinal anesthesia


EPIDURAL ANESTHESIA:


-Involves injection of the local into the epidural space, generally via a catheter that allows repreated infusions



-Popular for labor and many types of surgical procedures



-Lidocaine, bupivacaine, and etdocaine are used. 



-Etidocaine can block nerve fibers and relax muscles



-Ropivacaine is a newer longer acting choice that blocks sensory fibers and is less cardiotoxic than bupivacaine



-Opiods may also be injected into the epidural space to enhance postoperative analgesia

SEDATIVE HYPONTIC

SEDATIVES:


-Producesedation or calming effect but not to the extent of inducing sleep


ANXIOLYTIC:


-Drug or procedure that reduces anxiety. Most drugs that are sedative and anxiolytic. 


HYPNOTIC:


-Induces drowsiness to encourage the onset and maintenance of sleep


STEEP DOSE-RESPONDE SEDATIVE/HYPNOTIC


-Ethanol, chloral hydrate, barbiturates


SAFER, BLUNTED DOSE RESPONSE CURVE:


-Benzodiazepines (BZD), serotonergic anxiolytics


BARBTURATES:


-Gaba mimetic drugs that act at the GABA receptor to prolong the opening of the chloride ion channel



-Barbiturates are CNS depressants, decrease repetitive neuron firing (anticonvulsant)



-Prolong gaba-mediated sedative effect



-Highly lipid soluble, penetrate the BBB with varying duration



-Potent sedative-hypnotic with small therapeutic index that can produce significant respiratory and CNS depression 

HEADACHES ( A review from Dr. Riegel) 

MIGRAINE:

-Prodrome of an aura


-Pain described as throbbing, dull ache, frontotemporal, nausea, vomiting, other neurological symptoms


-Patients can even become aphasic


-Duration approx 1-2days, prodrome sometimes worse than actual headache

CLUSTER HEADACHES:

-Bad headaches


-Pain described as constant, unilateral, localized to orbital and temporal region


-Duration is approximately 1-2 hours


-Either episodic or chronic

TENSION HEADACHE:

-Pain is bilateral, in contrast to other forms of H/A

-Sensation of pressure, fullness, tightness, throbbing


-Common, acute tension headache is simply due to muscle contraction, lasts hours to days, responds to analgesics


-Chronic and recurrent tension headaches considered to be a central pain disorder


-Chronic tension headaches usually unresponsive to traditional analgesics

PAIN SENSITIVE STRUCTURES IN HEAD:

-Skin, SQ tissue, muscle, arteries


-Tissues of eye/ear, nasal and sinus cavities


-Dura, base of brain



-Trigeminal, glossopharyngeal area, last 3 cervical nerves

MECHANISMS OF HEADACHE


-“We don’t know exactly what is going on”


MIGRAINE MECHANISM:


-Symptoms are related to changes in cerebral blood flow



-Vasoconstruction in visual cortex



-Wave of constriction goes forward at 2mm / min



-Headache phase may be due to distension of cranial/extracranial vessels



-Sensitization of vascular walls by bradykinin, serotonin



-Rebound dilation 



-Neuronal event that progresses into a vascular event


CLUSTER MECHANISM:


-Dilation of orbital / extracranial arteries



-Pharmacological tx of migraine and cluster h/a is aimed at modifying vascular activity


TENSION HEADACHE


-Pain possibly due to sustained contraction of involved muscles



-Chronic tension headache throught to be centrally mediated

GENERAL OVERVIEW

-Agents exist to mediate acute attacks and function to prevent future attacks


-Migraines occurring with greater frequency probably mandate prophylactic treatment


-Do not withhold Mu agonists to acute migraine patients


-Propanolol is used as the preventive agent of choice


-Cyproheptadine is effective in children, has anti-histaminic effects


-NSAIDS currently being pushed for migraine prophylaxis


-100% oxygen administration helps with acute cluster headaches


-Prednisone may be tried for cluster treatment

SEIZURE MEDICATIONS AND OVERVIEW:



-Medication choices depend on the class of seizure


-Epileptic patients with mixed seizure pathology may require combined medicaton regimens


-Polytherapy increases side effects


MECHANISMS OF ANTICONVULSANTS FALL INTO ONE OF THE FOLLOWING CATEGORIES:


-Sodium channel inhibition



-T type Ca2+ channel inhibitors



-Effects on GABAergic neurotransmission



-Multiple mechanisms in combination


WITHDRAWAL CONCERNS:


-Compensatory receptor changes occur



-Do not withdrawal suddenly

-Abrupt discontinuation results in seizure recurrence


CONCERNS WITH DRUG INTERACTIONS



-Many are hepatically active and induce CYP 450



-Monitor drug levels, especially with sodium channel blockers



-Patients need to stay therapeutic



-Many interfere with OCP, especially tegretol and dilantin



-Carbamazepine (tegretol) induces enzymes that speed up oral contraceptive metabolism


OTHER CONCERNS


-Status epilepticus: administer benzodiazepenes IV, lorazepam may be better



-Interactions with other medications: lamotrigine, ethosuxamide, zonisamide are generally good mixers



-Many anticonvulsants are CNS depressants



-Phenobarbital or benzodiazepenes good for infants



-Avoid valproic acid in patients under 2 years of age



-Supplement vitamin K and folic acid in pregnant patients

Dr. Riegel Preaches on About Movement Disorders

PARKINSON’S DISEASE
-Resting Tremor


-Increased by stress, fatigue, anxiety


-Increased while holding sustained posture


-Absent during sleep


-Decreased during motion


-Non-intentional tremor

-Rigidity:


-Increase in tone of both flexor and extensor muscles with maximum hypertonicity in flexors


-Stooped posture, slight flexion of knees, hips, neck, elbows


-Weakness because patient must overcome increased tone of antagonistic muscle to move, impairment of postural reflexes

-Akinesia:

-Inability to initiate changes in activity and to perform motor tasks easily and rapidly


-Bradyakinesia refers to a more mild degree of impairment


-Freezing of movement occurs in advanced stages


-Facial immobilitiy (mask like facies)


-Difficulty in arising from a chair, difficulty in beginning to walk

-Autonomic dysfunction


-Excessive salivation (drooling) and increased sweating / seborrhea

-Dementia:

-May occur in approx 30% of older patients compared to 5% of aged matched controls

-Depression

-Etioloy:


-Idiopathic, iatrogenic, similar clinical syndromes produced by encephalitis, CO poisoning, chronic Mn intoxication

PATHOGENESIS OF PARKINSON’s:
-Dopaminergic mechanisms in the EPS are disrupted

-Degeneration of dopaminergic neurons within the cell bodies in the substantia nigra

-Degeneration of terminals in the striatum (caudate and putamen)

-Neurons that are affected normally exert an inhibitory influence on neurons in the caudate nucleus

-Release of intact caudate neurons from the inhibitory influence leads to rigidity and akinesia

-The g. pallidus and the s. nigra provide output from the basal ganglia to other brain areas for control of motor coordination 

THERAPEUTIC INTERVENTIONS:
-Focused on restoring the feedback loop

-Drugs currently in play attempt to modify the activity of the dopaminergic systems 

-Drugs focus on enhancement of dopaminergic activity or reduction of the influence of striatal cholinergic neurons





DRUGS LISTED IN THE MOVEMENT DISORDERS HANDOUT

	DRUG/AGENT
	MECHANISM
	KINETICS
	CLINICAL

	MPTP
	-Causes destruction of substantial nigra dopaminergic neurons

-Compound is an impurity first found in illicit meperidine synthesized on the street

-Induces parkinsonism which responds to standard dopaminergic therapy
	-Crosses BBB

-Itself inactive

-MPP+ , a metabolite, functions as a mitochondrial poison resulting in dopaminergic cell death

-MAO-B inhibitors such as selegiline fully protect against MPTP neurotoxicity in non human primates

-Dopamine uptake inhibitors also prevent MPTP induced neurotoxicity

-MPTP oxidized to MPP+ outside dopaminergic neurons, possibly in astrocytes or serotenergic neurons
	-MPTP is a simple pyridine compound. 

-Some experts suspected that  Parkinson’s disease patients could have come in contact with MPTP or other related compounds which result in altered movement

	Levodopa 
	-95-98% of levodopa is converted to dopamine in the periphery

-Levodopa usually co-administered with a peripherally acting decarboxylase inhibitor to prevent this conversion

-Beneficial effects of dopamine in Parkinson’s disease are thought to be mediated through D2 dopamine receptors, which are located on postsynaptic striatal neurons

-Levodopa can cross the BBB via neutral amino acid transporter to be converted to dopamine in remaining neurons
ENDOCRINE EFFECT:
-Inhibition of prolactin secretion


	-Crosses BBB

-Co administration of peripherally acting decarboxylase activity

-Rapidly absorbed from the GIT to reach peak plasma concentrations in 1-3 hours

-Most absorbed from small bowel

-Gastric emptying can markedly alter absorption since the drug needs to enter the small intestine

-AA can compete with levodopa for absorption from the gut

-Levodopa decarboxylated to dopamine in the stomach, intestine, liver, and other tissues

-Less than 1% enters brain


	CNS EFFECTS: 

-Ameliorates akinesia and rigidity

-Tremor is resistant but can be significantly reduced

-Improvement in posture, gait, associated movements, facial expession, speech, handwriting, and swallowing

-Mood changes somewhat relieved

-Mental function improved

CARDIOVASCULAR SYSTEM:

-Orthostatic hypotension of central origin

-Arrhythmias like tachycardia

GIT:

-N/V, anorexia

-Stimulation of the CTZ by dopamine produced these effects

-CTZ lies outside of the BBB so that circulating dopamine causes the GIT discomfort

-Use of phenothiazines as anti-emetics should be avoided

ADVERSE/SE:
-Dyskinesia and eps signs

-Drugs that enhance cholinergic activity can reduce dyskinesia, worsening of parkinsonian symptoms usually occurs

-Personality changes

PRECAUTIONS:
-Narrowangle glaucoma; drug also contraindicated in patients with acute psychosis or severe psychoneurosis

-Vitamin B6 reverses the action due to enhancement of peripheral conversion to dopamine

-MAO combined with dopamine can cause hypertensive crisis

-Antipsychotic drugs are dopamine blockers and will counteract the therapeutic effect of levodopa. 

 

	Motor Fluctuations with Levodopa Therapy
	-In approximately 50% of patients, some type of unpredictable fluctuations in clinical response will occur in approximately 50% of patients. 

FREEZING EPISODES:
-Periods of sudden immobility occur after 3-5 years of therapy at a time when there is some loss of responsiveness to drug

WEARING OFF EFFECT:
-Develops after several years. Relief of s/s lasts only 2-3 hours rather than 4-5 hours. Clear relationship to plasma concentration. Dmaller, more frequent doses with the same total daily dose that may help some patients. 

PEAK DOSE DYSKINESIAS:
-Appear 1-2 hours post dosing. Correlate with dose and plasma concentration. Generally occur during time that levodopa effects on parkinsonism are maximum.

-Drug holida may help to reduce these dyskinesias while the therapeutic effect remains or is improved. 

ON OFF PHENOMENON

-Umpredictable motor fluctuatons from a state of mobility to a state of immobility. Swing may occur over a period of seconds or minutes. Can occur without relationship to timing of dose

-Addition of agonists to selegiline to levodopa or continuous administration of levodopa or apomorphine has had some success

-Second approach isstill experimental

-Use of SQ apomorphine requires an antiemetic agent

-Results of some studies involving continous administration suggest that the intermittent nature of standard oral treatment may be a factor in the development of motor complications

-Combination therapy: early use of a direct agonist may reduce later development of fluctuations

-Conservative approach involves reserving levodopa for patients that need treatment but do not respond to anticholinergics or amantadine. 

	Carbidopa

(Peripheral decarboxylase inhibitors)
	-Inhibits decarboxylase but does not cross BBB in amounts high enough to affect this enzyme in the brain

-Little driect toxicity in doses utilized

-Generally given in fixed dose combination with levodopa

-Available in a controlled release formation

ADVANTAGES OF COMBINATION TX WITH CARBIDOPA:
-Reduce dose of levodopa

-Markedly diminished N and V 

-Diminished cardiac side effects

-Can achieve therapeutic level more rapidly

-Reduced fluctuation of levodopa reaching the CNS

-Overall enhanced therapeutic efficacy 
	-No details in handout
	UNRESOLVED EFFECTS OF DRUG:
-Orthostatic hypertension

-Dyskinesias

-Adverse mental effects



	Anticholinergic Drugs
	-Agents are muscarinic receptor antagonists in the CNS
-Correct imbalance between dopaminergic and cholinergic influences in the striatum

-Some facilitate dopaminergic transmission by inhibiting presynaptic dopamine uptake

-Used as sole therapy or in combo with levodopa or amantadine

-Greatest effects of these agents may be on reduction of tremor; studies also suggest improvement in bradykinesia

-Effective for control of EPS symptoms produced by antipsychotic drugs
	-No details
	SIDE EFFECTS:
-Peripheral anticholinergic: dry mouth, mydriasis, cycloplegia, tachycardia, constipation, urinary retention

-Central anticholinergic: disruption of memory, insomnia, restlessness, delirium, paranoid reaction, hallucination

CONTRAINDICATIONS:

-Same as for atropine

SPECIFIC AGENTS:
-Trihexyphenydyl

-Diphenhydramine

-Procyclidine



	Amantadine

(Antiviral)
	-Beneficial effect in Parkinson’s disease and drug induced EPS

-Releases dopaminefrom interneuronal stores and may also decrease uptake and have direct agonist activity

-Also has anticholinergic actions

-Unless tremor is prominent, many neurologists consider amantadine an initial drug of choice 

-Tolerance may develop in a few weeks

-Combined with anticholinergics or levodopa
	
	ADVERSE EFFECTS:
-Produces anticholinergic effects

-About 25% of patients develop difficulty in thinking, confusion, lightheadedness

-Hallicinations

-When given with levodopa

-Edema

-Caution of patients with renal impairment since amantadine is 90% excreted unchanged in urine

	Apomorphine

(Anti-Parkinsons)
	-Has been tried as SQ therapy to supplement oral levodopa in patients with response fluctuations using insulin injection systems


	
	

	Bromocriptine

(Anti-Parkinsons)
	-Especually useful with levodopa to reduce motor fluctuations associated with levodopa therapy

-Works on D2 dopamine receptors

-Dose of levodopa reduced with bromocriptine

-Early tx with bromocriptine + levodopa may reduce appearance of fluctuations in response
	
	ADVERSE EFFECTS:
-Reversible upon discontinuation

-Hypotension is common

-Constipation

-Digital vasospasm

-Dyskinesias

-Erythromyalgia

CONTRAINDICATIONS:

-Psychiatric illness or myocardial infarction



	Pergolide

(Anti Parkinsons)
	-Similar to bromocriptine, direct acting and more specific

-Useful for reducing fluctuations

-One report of effectiveness where response to bromocriptine was lost

-Adverse effects similar to bromocriptine
	
	

	Selegiline
(Anti Parkinsons)
	-Inhibitor of MAO-B enzyme which preferentially metabolizes dopamine without altering metabolism of NE

-Ehancement of levodopa’s effects

-Addition of selegiline with levo/carbidopa has resulted in reductions in motor fluctuations

-Anti fluctuation effect begins to decline after 6-12 months and is usually gone post 1-2 years

-Patients who received selegiline along or with tocopherol reached a predetermined level of disability more slowly than subjects who took tocopherol alone or placebo

-Some suggest that all patients should be started on selegiline at time of diagnosis

-Study also found ability of this MAO-B drug to delay progression of disability in early parkinson’s disease
	-5 mg PO BID


	-Avoids the problem of HTN crisis with tyramine containing foods

-Doses higher than 20-25 mg daily, it loses its selectivity and can cause potentially fatal HTN crisis

-Can cause insomnia because it is partially metabolized to methamphetamine

-Hallicinations have been reported

	
	
	
	

	 
	
	
	

	
	
	
	


	DRUG
	MECH/CLASS
	BGPC/MAC

Low bgpc corresponds to rapid elimination

KINETICS
	NOTES/CLINICAL 

	Halothane
	Inhalation anesthetic
	2.3 / 0.75
	-Concerns with hepatic and renal blood flow

-Obese patients more susceptible to adverse effects

-Pro-arrhythmic 

	Methoxyflurane
	Inhaled anesthetic
	12 / 0.16
	-Can result in production of nephrotoxic levels of fluoride ions, limiting its use

	Enflurane
	Inhaled anesthetic
	1.80/1.6
	-Pungency is problematic, avoid if seizures, medium onset

	Desflurane
	Inhaled anesthetic
	0.42/6-7
Rapid elimination
	Rapid recovery, common agent. Pungency. Airway irritation is problematic causing coughing and spasms

	Sevoflurane
	Inhaled anesthetic
	0.69/2.0

Rapid elimination 
	-Rapid recovery, common agent. Unstable chemically. Concerns about nephrotoxicity

	Barbiturates

-Thiopental

-Thiamylal
	-Intravenous agents

-Brevital/Methohexital   is used in outpatient procedures due to a rapid recovery

-These drugs can decrease cerebral blood flow and will not increase ICP
-Decent choice for head injured patients

-Protective effect on cerebral ischemia

-Doses can be reduced 50% with adjunct or premedication use of benzodiazepenes and opiods
	-Intravenous administration

-Varied half life


	-Hypotension can be severe

-Additive sedative effect with other CNS and respiratory depressants

-Respiratory depression at high doses

-Highly lipid soluble- cross blood brain barrier quickly

-generally short acting

	Benzodiazepenes

-Lorazepam

-Midazolam


	-Intravenous agents

-Provide antegrade amnesia

-Provide preoperative sedation


	-IV
	-Can be used in higher doses as induction agents

-Reversal with romazicon/flumazenil



	Opiods
-Morphine
-Fentanyl
	-Utilized in cardiac surgery

-Mu agonists

-All agents can be used as premedication or as an adjunct to inhalational agents

-Fentanyl has an extremely rapid onset


	-IV

-Transdermal 
	-Concerns include respiratory and CNS depression.

-Opiods can increase intracranial pressure

-Can precipitate acute attacks in asthmatics

-Effects reversed with use of naloxone

	Propofol

-Diprivan
	-Intravenous anesthetic with rapid onset and recovery, generally better tolerated than other intravenous agents

-Popular, “day surgery”agent


	-Liver metabolism

-IV

-Short half life
	-Respiratory depression

-Significant decrease in arterial blood pressureand cardiac output

-Antiemetic effect

-Unlikely, in contrast to the opiods, to produce nausea/vomiting

-Safer for pregnant women and in patients with bronchospastic disease

-Caution with hypotension / hypovolemia / cardiomyopathy

	Etomidate
	-Major advantage over other IV drugs

-Rapid induction and recovery


	-IV
	-Rapid induction

-Does not produce hypotension

-Does not have significant effects on heart rate

-Used as an alternative to propofol for patients with hypovolemia or impaired cardiac function 

-May be proconvulsant

-May cause serious adrenocorticosuppression

	Ketamine
	-Dissociative anesthetic

-State characterized by catatonia, amnesia, and analgesia without loss of consciousness

-Prototypical dissociative anesthetic

-Highly lipophilic


	-IV
	-Only anesthetic that acts as a cardiovascular stimulant

-Significantly increases cerebral blood flow and intracranial pressure 

-Avoid use in brain tumor and in head injured patients

-Adverse effects include abnormal sensory perception, strange dreams, emergence delirium

-Does not produce bronchospasm

	Esters
	-Rapid onset, shorter duration of action

-Novocaine 2% still marketed for use with epinephrine byt rarely used

-Cocaine may be used when vasoconstrictor properties are beneficial but only for surface /topical application


	-Short half life

-Locally infiltrated
	-Associated with asthmatic actions

-Benzocaine has low systemic absorption after topical application so it can be used for larger surface areas

-Tetracaine is most efficacious for topical anesthesia but toxic

	Lidocaine 
(Local anesthetic/Amide)
	-2% lidocaine hydrochloride. Commonly used for anesthesia, safer with greater efficacy and longer duration of effect. 
-Preparations are available with and without epinephrine. 

-Lidocaine for local anesthesia is applied topically or infiltrated into a desired area

	Prilocaine 
(Local anesthetic/amide)
	-Amide with lower efficacy than lidocaine. Can be used topically without epi but sometimes does not provide sufficient anesthesia. 

-Large amounts can accumulate in blood and convert hemoglobin into methemoglobin. 

-Complications arise in patients with cardiac and pulmonary disease

-Avoid use in patients with pulmonary and cardiac problems

	Mepivicaine

(Local anesthetic)
	-Equal to lidocaine in efficacy and used without epinephrine

-Ineffective for topical application

-Duration of anesthesia in soft tissue is shorterthan lidocaine

-Avoided for labor, toxic to neonates

	Bupivacaine

(Local anesthetic)
	-May be used with epi, appropriate for extended procedures when long duration of effect is desired. 

-Long duration does, however, increase risk of systemic absorption and toxicity. 

-May be cardiotoxic in some patients and should be used with caution if CV disease or in elderly/pediatric population. 

-Bupivacaine often used in labor because it exhibits a strong preference for sensory fibers and is long acting. 

	Etidocaine

(Local anesthetic)
	-Less toxic than bupivacaine, but has been reported to cause excessive bleeding in some patient and tends to block more motor fibers.

-Etidocaine is similar to lidocaine but longer lasting. 

	Ropivacaine

(Local anesthetic) 
	-Duration of action similar to bupivacaine but less cardiotoxic and equipotent doses. 

-Used in epidural and regional anesthesia and shows greater preference for sensory blockade than bupivacaine. 

-Useful in labor

	Phenytoin 
(Na Channel Inhibitors)
	-Blocks inactive form of Na+ channel to decrease repetitive neuron firing

-Effective in treating generalized tonic clonic and most partial seizures

-Avoid use for absence seizure- makes petit mal seizuresworse
	-Antacids decrease absorption

-Binds to serum albumin andcompetes for same albumin as thyroid hormone and valproic acid. 

-If valproic acid is combined, can get increase in free phenytoin 

-Metabolized by p450

-Decreases effectiveness of OCP

-Displays saturation kinetics; once enzyme metabolizing pheytoin is saturated, blood levels rise rapidly resulting in toxicity

-Monitor blood elvels
	ADVERSE EFFECTS:
-Ataxia, vertigo, dizziness

-Early signs of tox are vestibular in nature

-Progression into unconsciousness

CHRONIC EFFECTS:
-Gingival hyperplasia

-Thickening of SQ tissue

-Vitamin K deficiency

TOXIC EFFECTS:
-Cardiac arryhtmias, CNS effects, megaloblastic anemia

FOSPHENYTOINL
-Rapid acting drug metabolized to phenytoin sometimes administered IV in cases of 

	Carbamazepine
(Na+ Channel Blocker)
	-Effective in treating generalized tonic clonic and most partial seizures. Again, avoid use in absence seizures. Makes petit seizures worse.
	-Autoinfuction: increases metabolism of self over time

-Dose adjustment may be required when used in combination

-Decreases effectiveness of OCP
	ADVERSE EFFECTS:
-Ataxia, vertigo, dizziness, blurred vision

-Tolerance develops to effects

-Lower incidence of systemic toxicity, serious reactions, and idiosyncratic reactions than phenytoin. 

DRUG INTERACTIONS:
-Macrolide abx increase toxicity

-Cimetidine, isoniazid can decrease metabolism and increase blood levels. 

-Montor liver function / renal function

RARE SIDE EFFECTS:
-Lymphadenopathy, agranulocytosis

	Oxcarbazepine (Trileptal)

(Na Channel blocker)
	-Similar to Tegretol but less potent and less efficacious. 

-Better tolerated, can be used for partial seizures.

-Metabolized by gluconuride conjucation. Less likely to interfere with metabolism of other anticonvulsants. 

-Better mixer than tegretol.

-Can still interfere with OCP

-Can be used for chronic pain 
	
	

	Lamotrigine (Lamictal)

(Na Channel blocker)
	-Blocks Na+ channel to treat partial sz in adults. Sometimes ineffective along byt may be used in combination to treat partial and generalized tonic clonic sz.

-Better choice for patients with liver failure, less metabolism in liver and metabolism not affected by phenytoin or carbamazepine. 
	-Renal metabolism

-Does not induce enzymes

-Does not alter hepatic metabolism of other anticonvulsants
	ADVERSE EFFECTS:
-Dizziness, ataxia, rashes, blurred vision, increased sensitivity, monitor in pregnant women

	Ethosuximide (Zarontin)
(Ca2+ blocker)
	-Blocks T type Ca2+  blockers to reduce low threshold Ca2+ current. Therapeutic of choice for absence seizures

-Petit mal drug

-Can be used in pregnant women

-Can be used to treat generalized tonic clonic activity
	-Metabolism via hydroxylation

-Does not interfere with liver metabolism

-Long half life


	ADVERSE EFFECTS:
-Nausea,vomiting,

-Start on low dose

-Generally safe and well tolerated

-Parkinson’s like tremor is uncommon

-Stevens-Johnson syndrome, Lupus, Leukopenia

	Zonisamide (Zonegran)
(Ca2+ blocker)
	-Approved by FDA in 2000

-Inhibits T type calcium currents and possibly also inhibits voltage gated Na+ channels

-Effective with infant seizures

-Partial seizures refractory to other medications

-Good adjunct for generalized tonic/clonic

-Does not alter levels of phenytoin or carbamazepine
	-Renal excretion
	ADVERSE EFFECTS:
-Drowsiness, ataxia, anorexia

-Usually well tolerated

	Phenobarbital (Luminal)
(GABA-ergic drug)
	-Longer acting barbiturate with stronger anticonvulsant effects with other barbs

-Mimics GABA-ergic neurotransmission to enhance inhibitory neurotransmission

-Can treat infantile spasms or febrile seiures

-Initial tx of status epilepticus

-Alternative tx for partial, generalized tonic clonic seizure

-Less effective than Tegretol or Dilantin
	-Hepatic metabolism

-Induction of p450

-Contraindicated in patients with porphyria

-May need dose adjustments when given in combination

-Valproic acid increases barb levels by 40%-( may cause respiratory depression
	ADVERSE EFFECTS:
-You can stop breathing

-Ataxia

-Cognitive impairment

-Respiratory/CNS depression

-Monitor ifother CNS depressant meds used by patient

CONTRAINDICATIONS:
-Hx drug abuse, especially alcohol or opiod abuse

-Hx depression

DRUG INTERACTIONS:
-Avoid administration to patients on Valproic acid

-Avoid administerin to patients on anti-convulsant therapy

	Valium (Diazepam)
(GABA-ergic drug)
	-DOC for status epilepticus

-Rapid acting and highly lipid soluble

-Useful in drug induced seizures and infant seizures

-Less dangerous than other barbiturates


	-IV
	-Monitor for respiratory depression

	Lorazepam (Ativan)
(GABA-ergic drug)
	-Very effective for febrile seizures

-Status epilepticus

-Less effective penetration of the BBB

-Used in elderly patients
	
	

	Clonazepam (Klonopin)
(GABA-ergic drug)
	-Potent anticonvulsant

-Effective for treating atonic seizures

-May be used as an alternative when other anticonvulsants are not well tolerated

-Generally used for long term maintenance therapy
	-PO

-Long half life
	ADVERSE EFFECTS:
-Drowsiness

-Caution in known IVDA’s 

	Valproic Acid (Depakene)
(Multiple anti-seizure meds)
	-Multiple mechanisms

-blocks Na+ and Ca2+ channels and enhances GABAergic transmission

-Highly effective for generalized tonic clonic seizures if dilantin/tegretol are not well tolerated

-Effective in absence seizures

-Not a CNS depressant

-Lacks sedative effects at therapeutic doses
	-Enters brain slowly

-Hepatic metabolism

-Increased toxicity with other anti convulsant medications
	ADVERSE EFFECTS:
-Hepatotoxicity

-Hyperglycemia

-Weight gain

-DO NOT USE IN CHILDREN UNDER 2

-Neural tube defects in pregnant women

CONTRAINDICATIONS:
-Infants and young children

-Liver dysfunction

-Pregnancy 

-Diabetes and obese individuals

	Gabapentin (Neurontin)
(Unknown mechanism / anti seizure drug)
	-Adjunctive therapy for partial seizures

-Does not interfere with other medications

-Useful in combination therapy

-Often used for neuropathic pain

-Generally well tolerated

	Levetiracetam (Keppra)
(Unknwon mechanism / anti seizure drug )
	-Newer anticonvulsantw with unknown MOA

-May  be good mixer for polytherapy

-Does not induce liver enzymes

-Frequent side effect is dizziness

	Phenobarbitol
Secobarbitol
Pentobarbitol
Amobarbitol

Thiopental
Methohexital
(Barbiturates)
	-Lipid soluble CNS depressants

-Used for sedative/hypnosis in addition to anesthesia

-Utilized for strong, anticonvulsant properties

-Seco, Pento, and Amo, are intermediate acting

-Thio, Metho, are short acting for preanesthesia or general anesthesia

-Phenobarbitol: longer acting
	-Weak acids; alkalization of the urine enhances excretion while acidosis increased ionized amount of nonionized drugs; promotes greater penetration of barbiturate into CNS
-Thoipental undergoes redistribution to other body tissues and shortens its CNS effects. Tissues become saturated with prolonged use

-Metabolosm: Metabolized in the liver, use caution if giving to patients with hepatic impairment. 

-Induction of CYP-450
	CONTRAINDICATIONS:

-Porphyria: barbs can precipitate attack

ADVERSE/SE:
-Additive properties when mixed with CNS or respiratory depressants; monitor if must use in combination with other CNS drugs

-Hypotension is mild unless in higher doses

-Extreme caution in elderly or in patients with mental illness

	Benzodiazepines
(Sedative/hypnotic)
	-All are agonists at BZD sites acting on the GABA receptor

-Enhances chloride ion influx and facilitates inhibitory neurotransmission (you will see this again on this chart!) 
-Wide therapeutic index

-Hypnotic and anxiolytic properties

-PANIC ATTACKS: Use rapid acting or potent sedative hypnotics like Xanax or Clonazepam 
	-All metabolized in liver

-Phase I metabolism is microsomal oxidation and Phase II is conjugation

-Only a few use phase II conjugation
	ADVERSE EFFECTS:
-Hang over effect; drowsiness and daytime sleepiness. Amneia/disruption of cognitive process. Motor impairment

-Romazicon/Flumazenil: the benzodiazepine reversal antagonist

-Confusion,delirium

-Behavioral disinhibition

TOLERANCE:
-Decreased responsiveness with repeated administration of the BZD, patient must take higher dose to achieve relief of s/s.

SPECIFIC CONCENRS:
-BZDs cross placenta

-Lower doses in the elderly due to slower metabolism

-Use BZDs without active metabolites: ativan, oxazepam 

LIVER DYSFUNCTION:
-Use BZDs metabolized by phase II conjugation including triazolam, alprazolam, ativan

-Do not use with alcohol

	Triazolam (Halcion)
(Sedative/hypnotic)
	-Rapid onset and short duration of effect

-Effective for insomnia

-Decreases latency to fall asleep  and increases non REM stage II sleep, decreases REM sleep to some extent

-Limits hang-over drowsiness the next day
	-Phase II metabolism


	-Can be given to elderly, patients with liver dysfunction

-Behavioral disinhibition, delirium, and hostile behavior reported with chronic use in addition to rebound insomnia

	Zolpidem (Ambien)

(Sedative/hypnotic) 

	-Atypical, binds to BZD receptor subtype

-Rapid onset, short duration of effect, decreases latency to fall asleep but mid sleep wakefulness may be problem

-Hang over 

-Does not decrease REM sleep as much at recommended doses, rebound insomnia is unlikely when used for recommened duration


	-Phase I and phase II metabolism
	-Less risk of tolerance, dependence, and withdrawal symptoms than triazolam

-Caution in elderly and in patients with liver dysfunction

	Zaleplon (Sonata)
(Sedative hypnotic)
	-Novel BZD with short half life, no residual daytime drowsiness. No biologically active metabolites produced. Neither tolerance nor rebound insomnia are concerns



	Flurazepam (Dalmane)

(Sedative/hypnotic)
	-Rapid onset, long duration with active metabolites.

-Used as a hypnotic but daytime hangover effects and sedation can be a problem

-Less severe w/d effects or rebound insomnia than tirazolam; tolerance develops more slowly to hypnotic effects

	Temazepam (Restoril)

(Sedative/Hynpnotic)
	-Intermediate acting BZD that is metabolized mainly by conjugation

-Better for mid cycle wakefulness but daytime hang over effects and sedation can be a problem
	-Phase II
	-Good choice for elderly

	Alprazolam (Xanax)
(Sedative/hypnotic)
	-Rapid onset and intermediate duration

-Hypnotic effects won’t dissapate by middle of night

-Considered better for early morning wakefulness associated with clinical depression or anxiety

-Taper off after chronic use

-Used for panic attacks / phobic disorders

-Less sedative than clonazepam 
	-PO

-No phase I metabolism

-Short half life
	-Care with withdrawal; taper slowly

-Decently tolerated in the elderly

	Lorazepam (Ativan)

(Sedative / hypnotic)
	-Rapid onset and intermediate duration

-Hypnotic effect won’t dissapate by middle of night

-No active metabolites

-Also has potent anxiolytic effects, good for anxiety provoked by specific situations. 

-Can be used for pre-anesthesia
	-PO / IV
-No active metabolites
	-Good choice for elderly patients, patients with hepatic dysfunction

-Generally well tolerated for tx of insomnia secondary to anxiety

-Caution in pregnancy and anesthesia

	Oxazepam (Serax)
(Sedative/hypnotic)
	-Profile similar to lorazepam

-No active metabolites

-Tx alcohol withdrawal and used in combination with anti-psychotics
	-No active metabolites
	-Good choice in elderly/liver failure

	Diazepam (Valium)
(Sedative/hypnotic)
	-Highly lipid soluble- gets into brain more rapidly

-Active metabolites lead to long duration of effect

-IV diazepam is DOC for seizures / status epilepticus

-Tx chronic anxiety disorders

-Persistent anxiety relief and less severe withdrawal s/s
	-long duration of effect

-IV / PO
	-Can be highly addicting

-Long duration can cause excessive drowsiness and psychomotor impairment possible

CONTRAINDICATIONS:

-Pregnancy

-Avoid mixing with alcohol and other CNS depressants

	Chlordiazepoxide (Librium)
(Sedative/hypnotic)
	-First benzodiazepine

-Long duration of action

-High degree of persistent sedation


	-PO
-LONG ACTING

-3 different active metabolites
	-Avoid use in pregnancy 

	Clonazepam (Klonopin)
(Sedative/hypnotic)
	-Another long acting BZD

-Potent anti-convulsant effects

-Highly sedating, rapidly developing tolerance

-More effective than other BZD’s for panic

-Good for panic attacks
	-PO
	-Useful in panic attacks, like Xanax

	Buspirone (Buspar)
(Non BZD Anxiolytic)
	-Useful for chronic anxiety with no hypnotic effects at therapeutic doses

-Tolerance not associated with repeated use

-Lack of rebound anxiety

-Long onset of effect; inappropriate for certain disorders
	-PO
	-Non addicting

ADVERSE EFFECTS:
-Usually GI distress

-Tachycardia and palpitations possible

-Mild activation of CNS dopaminergic and noradrenergic systems

-Drug interactions with MAOIs: mixing can result in hypertension. 

-Use with extreme caution in patients taking selegiline (Deprenyl) 

	Ergotamine

(Vasoconstrictor for migraine and cluster headaches)
	-Most effective drug for symptomatic relief

-Effect produced in 1-2 hours

-Profound vaso constrictor

-Agonist at alpha 1 and 2 receptors

-Agonist at serotonin 1and 2 receptors

-Actual anti-migraine effect produced at its serotonin receptors. 

-Serotonin mediates effects through serotonin 1B and 1D
	-IV

-PO

-PR (rectal) 
-Absorption from GI tract is slow and incomplete

-Sequestered in various tissues
	ADVERSE/SE:
-50% (as low as 30%) report nausea and vomiting

-Paresthesia

-Sinus arrythmias

-overdose > 10 mg per week leads to ischemia, arterities, gangrene

-DON’T TAKE CHRONICALLY!!!

-Angina-like pectoral pain

-Contraindicated in pregnancy, peripheral vascular disease

	Sumitriptan


	-Effective agent for acute migraine tx

-70% report relief following 6 mg SQ

-Most potent, like ergotamine, at the 5hT 1B and 1D receptors acts like a selective agonist

-Sumitriptan and ergotamine closer abnormal carotid arteriovenous anastamoses in the head. 

-May also block release of pro-inflammatory neurotransmitters
	-SQ

-Peak plasma concentrations in 2 hours

-PO

-Nasal
	-Coronary side effects most significant

-May be better tolerated than Ergotamine

-Should not be given coronary vasospadm

-Do not give SQ with patients with signs and symptoms of cardiac ischemia

	Zolmitriptan
(Zomig) 
	-Another selective 5HT 1B and 1D agonist

-Less effective than ergotamine

-Efficacy in cluster headache not been demonstrated


	-Oral


	-Similar side effects, warnings, and contraindications as above



	Isometheptane
	-Sympathomimetic vasoconstrictor

-Used in combo with a mild sedative and acetaminophen

-Used symptomatic tx of migraine, sometimes tried prior to the more potent agents

-Less effective than ergotamine but better tolerated


	-Not listed
	-Contraindicated in HTN, ischemic heart disease, or peripheral vascular disease

	Methsergide (Sansert)
-Migraine Prophylaxis
	-Ibuprofen and naproxen have analgesic 

-Effective oral therapy for cluster and migraine prophylaxis

-Not useful for termination of acute attack

-Ergot alkaloid which is a serotonn antagonist / partial agonist

-Mech may be related to effect on serotonin

-Decreases histamine release
	-PO
	ADVERSE EFFECTS:
-Fibrosis in pulmonary, cardiac, retroperitoneal tissue resulting in visceral obstruction

-Dyspnea, chest pain, pleural effusion

-Avoid drug for patients with pulmonary disease, RA
-Do not give this drug for more than 6 months

	Beta Blockers

-Migraine prophylaxis

-Propanalol
	-DOC migraine prophylaxis

-Propanalol blocks catecholamine induced platelet aggregation

-Prevents catecholamine induced lipolysis and causes a decrease in prostaglandin synthesis which causes a decrease in prostaglandin synthesis
	-PO
	-Avoid rapid withdrawal once on chronic therapy

	Cyproheptadione


	-Antihistamine

-Antiserotinergic

-DOC for migrain prophylaxis in children
	-PO
	-Well tolerdated

-Sedation

	Lithium
-Migraine prophymaxis
	-Tx episodic cluser, is the DOC to treat chronic form of cluster headache. 

-Unknown MOA

-May be effective in migraine prophylaxis
	-PO
	-Patients require close monjtoring

-Unfortunately, a large percentage experience breakthrough attacks. 

-Monitor lithium levels

	Corticosteroids
	-Useful for cluster headaches

-Short course of prednisone therapy is usually effective in terminating and preventing chronic or episodic cluster headaches
	-Various
	-Traditional prednisone side effects

	
	
	
	

	
	
	
	

	
	
	
	


Notes from Reading:

BASIC NEUROLOGICAL ASSESSMENT


CRANIAL NERVE II:

-A defect in both eyes suggests involvement of the chiasm, tract, radiations, or visual cortex


-Defect involving the temporal half of one eye and the nasal portion of the other eye (homonymous hemianopsia) suggests a lesion of the optic radiation or cortex


-Bitemporal field defect suggests a lesion of the chiasm


-papilledema suggests increased ICP

-Glaucoma associated with deep optic disc


-optic neuritis may lead to Marcus Gunn pupil( afferent papillary defect



-light shown into affected eye causes minimal or no papillary dilation because inflamed optic nerve is unable to transmit stimulus



-optic neuritis can be bilateral

CRANIAL NERVES III, IV, VI


-Primarily control EOMI


-Remember that the trochlear nerve control is the superior oblique muscle


-pupillary funcion under control of parasympathetic and sympathetic nerves; parasympathetic fibers are carried on oculomotor nerve while sympathetic



fibers are carried on carotid and IC blood vessels


-Check direct and consensual responses


-Involvement of these nerves is almost invariably associated with diplopia


-Involvement of cranial nerve III manifests as ptosis


-Impairment of conjugate eye movements implies pathology of cerebral centers

TRIGEMINAL NERVE

-One comveys sensory from the face (V1 to V3)


-The other controls the masticatory muscles


-Corneal reflex tests trigeminal function


-Normal response is a blink of both eyes when stimulus applied to one cornea

FACIAL NERVE 


-Carries motor, sensory, and parasympathetic


-motor innervation to muscles of facial expression


-parasympathetic fibers from salivatory nucleus that mediate vasodilation and secretion of submandibular glands travel along this nerve


-Obeserve function of this nerve during patient smile


-Ability to wrinkle forehead helps distinguish between upper and lower motor neuron paralysis


-Forehead sparing in the context of facial paralysis indicates a UMN lesion


-Complete facial paralysis indicates a LMN lesion


-Sensation of taste may be involved in LMN facial paralysis if the lesion is proximal to chordae tympani

ACOUSTIC NERVE

-Compound nerve that has 2 divisions: vestibular and cochlear


-Recall Weber’s and Rinne’s test


-The tuning fork tests air conduction in rinne’s test

GLOSSOPHARYNGEAL

-Carries sensory fibers transmitting taste sensation from POSTERIOR third of tongue and sensation from inner and middle ear


-nerve also contains motor fibers that control secretion from parotid and contraction of stylopharynglius muscle


-Gag reflex often used to assess this nerve (recall that Vagus also mediates gag)
VAGUS NERVE


-Mixed nerve that carries somatic fibers to soft palate, pharynx, and larynx


-Autonomic fivers to muscles of esophagus and rest of GIT


-Examine by looking for symmetrical elevation of the soft palate during vocalization

SPINAL ACCESSORY NERVE:

-Arises from upper 5 cervical segments


-Innervates SCM and trapezius


-Assessed with shoulder shrug/ head turning

HYPOGLOSSAL

-Provides innervation to tongue, examination of tongue includes looking for bulk of muscle, midline protrusion

SENSORY SYSTEM

Primary sensations:


-Pain, touch, temperature, vibration, joint position



-Pain and temp sensations transmitted to VPL nucleus of thalamus by crossed spinothalamic tract



-Vibratrion/proprioception are transmitted via uncrossed pathways to the VPL



-Sensations carried in dorsal columns; pathways do not cross until the cervicomedullary junction


Stereoagnosia:
patient inability to recognize forms; objects placed into patient’s hands


Graphthesesia:
patients ability to recognize written numbers or letters

MOTOR SYSTEM NOTES:

-Compare side to side and test strength of muscles proximal to distal


-Proximal muscle weakness suggest myopathy


-Distal muscle weakness suggests neuropathy


-hyperreflexia is seen in diseases involving the UMN


-Great toe flexes in a  normal response and extends in an abnormal response


-Toe walking difficulty is seen with posterior tibial neuropath (s1-s2 radiculopathy)


-Weakness in tibialis anterior results in inability to dorsiflex the foot and resultant compensatory marked elevation of the leg (steppage gait)


-Positive romberg’s test implies dorsal column pathology

AN APPROAH TO NEUROLOGICAL SYMPTOMS


Mental status changes:


-Determine alteration in LEVEL of consciousness vs. alteration in content of consciousness


-Alterations in LOC refer to the spectrum of findings between drowsiness and coma


-Alterations in the CONTENT of consciousness are best represented by psychiatric disorders


-Patients with chronic dementing illnesses usually have normal alterness despite deterioration in cognitive functioning


-Patients with alterations in the LEVEL of consciousness might have dysfunction involving the brain stem or cerebral hemispheres (use the vault hold to asses for cranial fibrillation)


-Patients with right hemisphere lesions often appear confused, neglectful, and unaware 


-Patients with left hemisphere lesions (dominant) typically present with aphasia

Weakness:

-Paresis: muscular weakness but not complete paralysis


-Plegia: describes complete paralysis


-Muscular weakness can occur as a result of dysfunction at any level of CNS or PNS

Upper motor neuron syndromes:

-Lesions that cause dysfunction of the corticospinal tracts are called UMN lesions


-Distinctive features include increases or pathologic DTRs, increases tone/spasticity

Hemispheric motor cortex lesions :


-Lesions involving the lateral surface of one hemisphere usually cause UMN weakness of the CONTRALATERAL face and arm


-Lesion will cause predominant weakness in extensors of arm and flexors of leg, with relative preservation of strength in arm flexion


-Hemispheric motor cortex lesions involving the medial aspect of one frontal lobe will predominantly cause CONTRALATERAL leg weakness


-Left hemispheric lesions, in addition to motor difficulties, exhibit alterations in language


-Right hemispheric lesions are accompanied by denial of the left sided weakness or even unawareness of the presence of left extremities


-Deep hemispheric lesions or internal capsule lesions will cause weakness of CONTRALATERAL body without accompanying signs of cortical dysfunction


-Lesions affecting corticospinal tract fibers in the posterior limb of the internal capsule produce a characteristic pure motor hemiparesis involving  contralateral FACE, ARM, and LEG


-The pure motor hemiparesis is characterized by a lack of abnormal sensory findings

Lesions of the brain stem:

-Lesions affecting corticospinal tract pathways in the brain stem will also cause contralteral eakness


-Brainstem signs typically involve: diplopia, vertigo, nausea, cranial nerve palsies


-A brainstem lesion can cause weakness of the contralateral body and dysfunction of an IPSILATERAL cranial nerve


-A right peripheral facial palsy and left body weakness may be due to a right pontine lesion


-Bilateral extremity weakness can also be seen in brainstem lesions due to their close proximity to one another

Lesions of the corticospinal tracts in the spinal cord:

-Weakness found below level of lesion


-Many lesions cause bilateral weaknessbecause of involvement of the corticospinal tracts on both sides of the cord

Lesions of the lower motor neuron:

-Dysfunction at the level of anterior horn cell, motor root, plexus, or peripheral nerve


-Decreased reflexes


-Clinically evident atrophy


-Secondary to a diffuse or focal process


-Muscle disease is suggested when a patientpresents with weakness that is proximal in  distribution 


-Myopathies also can cause pain and tenderness in the involved muscles


PAIN AND SENSORY SYNDROMES

-Sensory symptoms of peripheral nerve lesions generally consist of hypoesthesia, paresthesias, or dysesthesias conforming to terrotiry of affected nerve


-When the peripheral nerve process is diffuse and symmetrical, the area of sensory disturbance occurs in a stocking and glove pattern


-Radiculopathies can cause paresthesias or hypoesthesias


-Nerve root lesions cause characteristic neuropathic (stabbing/intractable) pain


-Spinal cord lesions (myelopathy) that affect the ascending sensory tracts cause sensory symptoms below level of the lesion


-Lhermitte’s sign: uncomfortable feeling of electricity, vibration, or tingling that radiates down back and sometimes into extremities upon neck flexion


-Thalamic lesions cause severe dysesthesias in addition to cutaneous sensory loss


-Cortical lesions involving the sensory cortex  will case paresthesia/hypoesthesia in the regions of the contralateral body

A word about temporal course of nerve symptoms:

-Transient focal neurological symptoms usually seen due to ischemia, migraine, or seizure


-Ischemic symptoms can produce focal neurologic signs


-Focal neuro signs of seizures tend to spread more rapidly


-Sudden onset symptoms suggest ischemia or hemorrhage


-Progressive focal neurologic symptoms suggest compressive lesions


-Degenerative diseases may also produce progressive focal neurologic dysfunction


-Diffuse waxing and waning symptoms would be expected in some toxic / metabolic processes


-Progressive and diffuse neuro s/s most suggestive of degenerative processes


CLINICAL USE OF NEUROLOGIC DIAGNOSTIC TESTS
-Contraindications to the lumbar puncture include:

-Intracranial mass


-Intraspinal mass


-Coagulopathy is a relative contraindication


-Cutaneous infection at site of puncture

Normal measurements of CSF

-Pressure: 180 mm of CSF when recumbent


-Glucose:
2/3 of serum glucose, CSF levels tend to lag behind serum levels



-Low CSF glucose concentrations commonly seen with meningeal inflammatory processes


-Protein:
Reflects albumin derived from serum, approx 15 to 45 mg/dl


-Cells:
No more than 5 lymphocytes/PHPF and no PMN

CIRCLE OF WILLIS ANATOMY�
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1. Internal carotid artery





2. Horizontal (A1) segment of ACA





3. ACOM





4. PCOM





5. P1 segment of PCA





6. Basilar artery bifurcation





7. MCA





8. Vertebral arteries
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INTERNAL CAROTID ANATOMY


-Internal carotid branches into the rentinal artery


-Blind eye resulting from internal carotid occlusion, amarosis fugax





RED: Anterior circulation


BLUE: Middle cerebral circulation


GREEN: posterior cerebral artery
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