APHASIA AND OTHER DISORDERS OF HIGHER CORTICAL FUNCTION

DOMINANT (LEFT) HEMISPHERE LESIONS

Aphasia:  Definition, Diagnosis, and Evaluation

Definition:  acquired abnormality of language, usually from a focal brain lesions

Diagnosis:  

· Sensitive test is to test naming b/c impaired naming (anomia) is feature of almost all aphasias

· Screening for aphasia by asking pt to write a paragraph or sentence is also good, b/c no aphasic pt writes normally

Evaluation of Language Function

	Function
	Testing

	Fluency
	Listen to pt’s spontaneous speech to see if words are strung together into phrases; overused phrases (“how do you do”) do not count

	Repetition
	Least challenging:  ask pt to repeat single words

Most challenging:  ask pt to repeat complex sentence such as “no ifs, ands, or buts about it”

	Comprehension
	Least challenging:  ask pt to follow simple midline commands, like “close your eyes”

Most challenging:  ask  pt to follow multistep appendicular commands that cross the midline, such as “point to ceiling, then touch your left ear w/ your right hand”

	Naming
	Least challenging:  ask pt to name high-frequency objects (watch, tie)

Most challenging:  ask pt to name low-frequency objects or parts of objects (dial of watch, lapel)

	Reading
	Ask pt to read written material aloud, and follow written instructions

	Writing
	Ask pt to write a spontaneous sentence, or a sentence dictated by examiner


Aphasia:  Types (I=impaired, RI=relatively impaired, P=preserved, V=variable)

	Type
	Fluency
	Repetition
	Comprehension
	Ass. Si/Sx
	Lesion Location


	Lesion Etiology

	Broca’s
	I
	I
	RI
	Weakness of contralateral face and arm
	Broca’s area:  posterior part of inferior frontal gyrus in dominant hemisphere
	Large strokes in superior division of MCA territory

	Wernicke’s
	P
	I
	I
	Contralateral homonymous superior quadrantanopia
	Wernicke’s area:  posterior part of superior temporal gyrus in dominant hemisphere
	Strokes involving inferior division of MCA (many d/t emboli from heart or internal carotid artery)

	Conduction
	P
	I
	P
	
	Arcuate fasciculus:  white matter connections b/w Broca’s and Wernicke’s areas
	

	Transcortical motor
	I
	P
	P
	Right hemiparesis
	Frontal lobe slightly superior to Broca’s area, supplementary motor area
	

	Transcortical sensory
	P
	P
	I
	
	Inferior portion of left temporal lobe
	Infarcts in territory of left PCA

	Global
	I
	I
	I
	Severe right hemiparesis
	Large dominant hemisphere lesions affecting frontal and temporal lobes
	

	Subcortical
	V
	P
	V
	Hypophonia of voice
	Lesions in deep dominant hemisphere structures (basal ganglia, thalamus
	


Broca’s

· Problem of language production 

· Patients are aware of the problem

· Attempted speech output is 

· Punctuated by frustrated hesitations and ill-fated attempts at beginnings of words (tip of tongue phenomenon)

· Telegraphic (only key nouns/verbs strung together “want go store”)

· Paraphasias (word substitution errors) often of phonemic type (substitution based on sound, e.g. spool for spoon)

· Oddly, overused phrases (“how do you do”), expletives, and lyrics sung to music may be relatively preserved

Wernicke’s

· Problem of language comprehension

· Spontaneous speech is 

· Fluent but nonsensical, can string words together (fluency) but the sequence or content doesn’t make sense (word salad)

· Paraphasias often of semantic type (substitution based on meaning, e.g. fork for spoon)

· Patients are unaware of the problem initially but can become angry or paranoid when it becomes obvious that others have trouble understanding them

Others

· Conduction:  inability to repeat, w/ preserved fluency and comprehension

· Transcortical motor:  nonfluent aphasia similar to Broca’s, but repetition is preserved

· Transcortical sensory:  fluent speech w/ impaired comprehension but preserved repetition

· Global:  problems with language production, comprehension, and repetition

Disorders of Written Communication

· Reading parallels comprehension of spoken language; writing parallels production of spoken language; but respective difficulties w/ written language typically much worse than those with spoken language

· E.g. unique syndrome called “alexia w/o agraphia”

· Inability to read despite preserved ability to write

· Lesion in dominant occipital lobe and splenium of corpus callosum such that fibers connecting visual cortex bilaterally to Wernicke’s area in dominant hemisphere is interrupted, preventing input of language via visual means

· Often a/w contralateral homonymous hemianopia

Apraxia

· Inability to perform a learned motor task despite preservation of necessary basic motor, sensory, and cognitive capacities

· Types

· Pt can recognize when others are carrying out task correctly rather than incorrectly, but can’t perform motor tasks themselves

· Pts can carry out tasks with the actual objects given to them (e.g. hammer/nail) but cannot mimic the task w/o actual objects

· Pts cannot even recognize when others are carrying out the task correctly

· Diagnosis

· Pt to pretend they are performing an action

· Pt mimic examiner performing an action

· Pt to use actual objects in performing an action

· Many pts w/ apraxia will have tendency to use their limb as objects (e.g. running fingers through hair when asked to demonstrate how to use a comb)

· Etiology:  frontal or parietal lesions in dominant hemisphere

· Frontal( apraxias in which patients able to recognize task done correctly by others, but cannot perform it themselves

· Parietal( patients cannot recognize task done correctly

Agnosia

· Inability to recognize objects despite preservation of the basic sensory modalities being used

· Diagnosis( pt w/ visual agnosia might not be able to recognize objects placed in his vision though all other aspects of his vision (acuity, fields) are intact; the same pt would be able to recognize those objects when allowed to touch them

· Etiology( lesions in sensory association areas (processing areas that lie next to primary sensory areas and are responsible for integrating primary sensory information into higher-order complex forms)

· Prosopagnosia( a type of visual agnosia involving inability to recognize faces, d/t right hemisphere or bilateral lesions in visual association area

Gertsmann’s Syndrome

· 4 elements:  agraphia (can’t wirte), acalculia (can’t calculate), right-left confusion, finger agnosia

· Etiology( lesion in inferior parietal lobule of dominant hemisphere, specifically in angular gyrus

LESIONS OF NON-DOMINANT (RIGHT) HEMISPHERE

Neglect

· Usually resulting from damage to non-dominant (usually right) hemisphere

· Definition( directed inattention, or a relative lack of attention, paid to one hemisphere; pts are less aware (or completely unaware) of objections or actions in one side of the world (usually the left)

· Diagnosis

· Severe forms(pts completely ignore left side, denying that such as side even exists; they may leave their left side ungroomed, unshaven, undressed; may leave food on left side of plate uneaten; may deny they have a left hand, and when confronted with it, may claim that it is actually the examiner’s

· Milder forms( may perform actions with their left side only with encouragement or after repeated prodding

· MOST SENSITIVE SIGN( extinction to double simultaneous stimulation; sensory stimuli applied singly to either side are properly felt, but when both sides are stimulated simultaneously, only the non-neglected side is felt; extinction may exist with tactile, visual, or auditory stimulation

· Etiology(lesions in right hemisphere (frontal or parietal lobe), most commonly an acute finding after stroke

· Frontal lobe lesion( more of a motor neglect, in which pt has tendency to not use left side for motor actions

· Parietal lobe lesion( more of a sensory neglect, in which stimuli from the left side tend to be ignored

Others

· Prosody( while semantic elements of language (pure meaning) reside in dominant hemisphere, some other elements of successful oral communication (e.g. proper voice inflection) reside in non-dominant hemisphere

· Consequences of lesions involving impaired prosody

· Lack proper inflection and sound monotone

· May have difficulty understanding speech inflections of those speaking to them, and cannot distinguish b/w a statement said to them in anger or in jest

· Anosognosia( tendency to be unaware of one’s deficits in some pt’s w/ right hemispheric lesions

· E.g. pt w/ complete left hemiplegia may insist on immediate d/c from hospital b/c he feels nothing is wrong

· E.g. pt w/ dense left hemianopia may wonder why she keeps bumping into others since she notices nothing wrong with her vision

DEMENTIA
Epidemiology

· 5% b/w ages 65-70, 45% above age 80

· AD accounts for 50-70% of dementias, cerebrovascular disease for 15-20%

Diagnosis

· Rarely is pt aware of his/her own cognitive deterioration

· Most important information in diagnosis is clinical history (including reports from relatives)

· Physical exam, especially detailed mental status exam (and MMSE)

Alzheimer’s Disease

Epidemiology—100,000 people die annually; accounts for 50-70% of dementias (most common cause)

Etiology and Risk Factors

· Increasing age, female sex, history of severe head trauma, Down syndrome

· Genetic risk factors/mutations

· Those that predispose to early onset of sporadic AD and even more to late-onset AD

· ApoE4 (ch 19)

· Alpha2-macroglobulin

· Those that predispose to early onset in 3rd-6th decades

· APP (amyloid precursor protein), ch 21

· PS1 (presenilin 1), ch 14

· PS2 (presenilin 2), ch 1

Clinical Manifestations

· At beginning( short-term memory impairment, but no difficulty w/ language, reasoning, or in performance of normal social/personal behavior

· As it progresses( declining cognitive fxn (ability to speak, understand, think, make decisions)

· In contrast to vascular dementia, elementary neurologic fxns remain normal until very late in disease

· Very late( psychiatric phenomena like personality changes (apathetic or impulsive), aggressiveness (physical or verbal), paranoid thoughts and delusion (persecution, things being stolen), sleep disturbances (“sundowning”)

· Course is relentlessly progressive:  onset to diagnosis=2-3 yrs, diagnosis to nursing home placement=3-6 yrs, time in nursing home=3 yrs, total duration of AD=9-12 yrs

Diagnosis

· Brain biopsy (not usually indicated)

· Elevated Tau ptn and low Ab-42 levels in CSF

· MRI evidence of reduction of up to 40% in size of hippocampus, amygdala, thalamus, general cortical atrophy

· PET and SPECT (quantifies cerebral metabolism and blood flow) can differentiate AD from other dementias; in AD, these scans show nonspecific bilateral temporoparietal hypometabolism

Pathology

· Brain atrophy

· Senile plaques (extracellular deposits of amyloid surrounded by dystrophic axons)

· NFTs (intracellular accumulation of phosphorylated Tau ptns)

Management

· Prevent progression w/ AChE inhibitors like Donepezil (Aricept), Rivastigmine (Exelon), or Tacrine

· Prevent associated symptoms like depression, agitation, sleep disorders, hallucinations/delusions

Vascular Dementia

Types:  macrovascular (d/t large infarcts), microvascular

Risk factors: HTN, diabetes, age, embolic sources, extensive large artery atherosclerosis

Criteria for diagnosis:  presence of dementia + 2 or more of following:

· Focal neurologic signs on PE

· Abrupt, stepwise, or stroke-related onset

· Brain imaging study showing multiple strokes, lacunes, or extensive deep white matter changes

Management:  essentially the same as that for prevention and tx of stroke

· Antihypertensives to maintain systolic BP below 160 and diastolic BP b/w 85-95 (any lower might worsen cognitive fxn)

· Warfarin( monitor INR, maintain it b/w 2-3; warfarin indicated in pts w/ atrial fibrillation and strokes

Dementias Associated w/ Extrapyramidal Features

	Type
	Clinical
	Diagnosis
	Management

	Dementia w/ Lewy Bodies
	Cognitive impairment, marked fluctuations of alertness, prominent visual hallucinations and delusions, EPS, extraordinary sensitivity to neuroleptics

Death in 10-15 yrs
	Pathologic hallmark= Lewy body (also seen in Parkinson’s), an eosinophilic intracellular inclusion of alpha synuclein
	Tx of parkinsonianism may worsen neuropsychiatric sxs and vice versa

Use low-doses of atypical neuroleptics like risperidone and clozapineto tx behavioral sxs

	Progressive Supranuclear Palsy (Steele-Richardson-Olszewski Syndrome)
	Supranuclear ocular palsy (vertical gaze failure), dysarthria, dysphagia, extrapyramidal rigidity, gait ataxia, dementia

In early stages falls and gait abnormalities common; later frontal lobe abnormalities predominate and pts become apathetic and talk and act less

Death in 6-10 yrs
	Atrophy of dorsal midbrain, globus pallidus, subthalamic nucleus
	

	Huntington’s Disease
	Autosomal dominant, sxs appear b/w 35-45 and include triad of chorea, behavioral changes or personality d/o (frequently OCD) and dementia

Death in 10-20 years
	Atrophy of caudate on brain imaging

Demonstration of >30 CAG repeats in ch 4
	Pharmaologic management of dementia and chorea often involves DA antagonists, including neuroleptics

	Parkinson’s
	Cognitive impairment develops in 40% of pts w/ idiopathic Parkinson’s
	
	

	Frontotemporal Dementias (e.g. Pick’s Disease)
	Significant alteration in personality and social behavior
	Circumscribed frontotemporal lobar atrophy, argyrophilic round intraneuronal inclusions (Pick bodies), abnormal tau ptn w/ tau-+ inclusions in neurons and glia
	


SLEEP DISORDERS

Sleep Cycle

· REM and non-REM (stages 1-4) sleep alternate 4-6 times/night in 90-minute cycles

· Stage 4 occurs 30-45 min after sleep onset

· REM occurs 60-90 min after sleep onset

· Polysomnography is main tool to distinguish b/w sleep stages; includes recordings from

· EEG

· EMG (to demonstrate muscle tone)

· Eletro-oculograms (determine eye movements)

	Stage
	Description

	Awake
	8-13 Hz rhythm (alpha waves)

	Stage 1
	Diminished alpha waves, replaced by 4-7 Hz and some 12-14 Hz activity

	Stage 2
	Sleep spindles (12-14 Hz bursts) and K complexes (high-voltage waves of both +/- polarity, best seen in EEG leads at vertex of head

	Stage 3
	Slow wave activity of 4 Hz or less (delta waves); 20-50% of set period is occupied by delta waves

	Stage 4
	Slow wave activity of 4 Hz or less (delta waves); >50% of set period is occupied by delta waves

	REM
	Loss of muscle tone except in respiratory and eye muscles; EEG show mixed frequencies, and respirations and heart rate are irregular


Dyssomnias: Primary sleep d/o producing difficulty initiating and maintaining sleep (insomnia) OR excessive daytime sleepiness

	Dyssomnia
	Description
	Diagnosis
	Treatment

	Narcolepsy
	Excessive daytime sleepiness often a/w cataplexy and other REM sleep phenomena; age onset 15-25; family hx in 2/3; daytime naps last from few minutes to 15-30 min, and are remarkably refreshing; hypnagogic hallucinations occur at sleep onset and can involve visual, auditory or vestibular system, and are the manifestation of sudden onset of inappropriate REM sleep; sleep paralysis is inability to move voluntary muscles during sleep/wake transitions
	Clinical dx:  hx of excessive daytime sleepiness w/ cataplexy
	Stimulants (pemoline, methylphenidate)

TCA (clomipramine) for cataplexy

	Obstructive sleep apnea
	Repetitive episodes of upper airway obstruction during sleep w/ oxygen desaturation during apneic spell, sleep disruption, and excessive daytime sleepiness (often at inappropriate times at work or while driving)
	Polysomnography during night to measure sleep disruption, oxygen desaturation and # apneas
	CPAP (maintains airway patency)

D/c alcohol or sedating drugs that can decrease airway tone

Weight loss (obesity is risk factor)

Surgical tx if excessive tissue (e.g. enlarged tonsils) in post. pharynx

	Restless legs syndrome
	Disagreeable leg sensations, usually prior to sleep onset, that cause irresistible urge to move legs; ALL pts ALSO have periodic limb movement d/o (recurrent periodic leg jerks involving flexor muscles of the legs (twitches can occur every 20-40 sec during night and are noted by bed partner)
	Both limb disorders can be d/t metabolic abnormalities (chronic EtOH abuse, uremia, iron deficiency)
	Dopamine agonists or BDZs like clonazepam


Parasomnias:  Undesirable events occurring during sleep or are exacerbated by sleep

	Parasomnias
	Description
	Diagnosis
	Treatment

	Sleepwalking
	Complex behaviors initiated during slow wave sleep; pts in a confused state and can perform complex automatic acts
	
	

	Sleep terrors
	Sudden arousal from slow-wave sleep w/ scream or cry accompanied by intense fear
	
	

	Nightmares
	Frightening dreams during REM sleep that often awake the sleeper
	
	

	Sleep bruxism
	Stereotyped grinding/clenching teeth during sleep( disrupted sleep, damaged teeth, morning HA, TMJ dysfunction
	
	Nocturnal tooth guard

	Sleep paralysis
	Period of inability to perform voluntary movements at sleep onset or at awakening
	
	


VASCULAR DISEASE

General

· Epidemiology

· Stroke is 3rd leading cause of death in U.S.

· 750,000 Americans have a stroke each year, of which 1/3 to ¼ will die from complications

· Risk factors:  older age, male sex, family hx, HTN, diabetes, smoking, hypercholesterolemia, heavy EtOH use, cardiac or peripheral vascular disease

· Subdivisions of Stroke
· Causes

· Ischemia=80%

· Hemorrhage=20%

· Symptom duration

· TIA if sxs last less than 30 min

· Reversible ischemic neurologic deficit (RIND) if b/w 30 min and 24 hrs

· Stroke if greater than 24 hours

Brain Ischemia:  Mechanisms

· Thrombosis

· Atherosclerotic disease is most common cause of thrombus formation

· Sources of thrombus:  large extracranial and intracranial vessels

· Clinically, neuro sxs evolve over minutes or hours and can have stuttering or fluctuating course
· Embolism

· Common sources:  heart (most common), major aa. (aorta, carotid, vertebral aa.) or systemic veins
· Parodoxical embolism:  clot from systemic vein can be source of brain embolus if patent foramen ovale or ASD allows it to bypass lungs and enter left side of heart
· Hypoperfusion

· Causes
· Systemic hypotension (hypovolemia or blood loss)
· Cardiac failure (MI or arrhthmia)
· Clinical:  causes a more generalized neuro dysfunction in both hemispheres
· Most vulnerable areas:  watershed or border-zone regions
Cerebral Hemorrhage

· Subarachnoid

· Causes

· Trauma (most common)

· Bleeding aneurysm

· Blood released into SAS( increased ICP

· Common sites:  jxn b/w anterior communicating artery and ACA, bifurcation of MCA, posterior communicating artery, apex of basilar artery, origin of PICA

· AV malformation

· Clinical:  sudden severe HA (not focal neuro deficits); as ICP increases, pt may become lethargic or have other signs of altered mental state and may vomit

· Intracerebral

· Causes

· Trauma (most common)

· HTN (2nd most common)( damages small intracerebral arterioles and can result in leakage of blood; most common sites are basal ganglia, thalamus, pons, cerebellum

· Acute rise in BP( rupture of penetrating aa.

· Anticoagulants (heparin, warfarin), drug use (cocaine, amphetamines)

· Clinical:  focal sxs that may progress, HA, LOC, herniation, seizures (not common, but more so than other types of stroke); if hemorrhage originates in a ventricles, pt can present w/ HA, vomiting, decreased level of arousal, neck stiffness

Vascular Anatomy

· Anterior circulation (supplied by carotid aa.):  bifurcation of common carotid( origin of internal carotid—(enters skull following S-shaped curve called siphon)( 
· Ophthalmic artery (off of siphon):  amaurosis fugax (transient monocular blindness) can result if embolus from bifurcation of carotid or from siphon travels to ophthalmic artery
· –(penetration of dura)( anterior choroidal and posterior communicating aa.
· Bifurcates to form
· MCA( gives off lenticulostriate aa. that supply basal ganglia and internal capsule; as MCA continues through sylvian fissure, gives of branches that supply majority of cerebral hemisphere
· ACA( supplies parasagittal cerebral cortex
· Posterior circulation (supplied by vertebral and basilar aa.):  vertebral aa. are 1st branch off subclavian aa. and travel through transverse foramina of cervical vertebrae(
· Anterior and posterior spinal artery branches, PICA (supplies blood to posterior inferior cerebellum)

· Unite to form basilar at jxn of medulla and pons

· Divides at jxn of pons and midbrain to form PCA( 

· Branches to midbrain and thalamus

· Continues to supply occipital lobes and inferior portions of temporal lobes

· Circle of Willis:  allows for communication of blood supply b/w

· Anterior and posterior circulation via posterior communicating aa.

· Anterior circulation via anterior communicating aa.

Common Stroke Syndromes

	Type
	Occluded Vessels/Infarcted Area
	Clinical Manifestations

	Left Hemisphere Lesion
	Left internal carotid or MCA

Isolated ACA lesion
	Right-sided weakness and sensory loss, right visual field defect, inability to gaze to the right, aphasia; impairment of reading, writing, calculation

Right leg weakness

	Right Hemisphere Lesion
	Right internal carotid or MCA
	Left-sided weakness and sensory loss, inability to gaze to the left, neglect of left visual space, cortical sensory defects (e.g. extinction of visual/tactile stimuli on left side when presented w/ simultaneously to both sides), difficulty drawing or copying, aprosodic speech

	Left PCA Lesion 
	Left PCA
	Right-sided visual field defects, right-sided sensory loss (if thalamus is involved), difficulty naming colors presented visually, alexia w/o agraphia (if posterior portion of corpus callosum is involved)

	Right PCA Lesion
	Right PCA
	Left-sided visual field defect, left-sided sensory loss (if thalamus is involved); maybe neglect of left side

	Vertebrobasilar Artery Infarction
	Vertebral or basilar artery
	Isolated or combined cerebellar and brainstem signs:  vertigo, diplopia, nystagmus, weakness or numbness in all 4 extremities or on one side of body, ataxia, vomiting, occipital HA, crossed motor/sensory findings

	Pure Motor 
	Lesion in posterior limb of internal capsule or base of pons
	Face, arm, leg on one side of body that is equal in severity in affected body parts

	Pure Sensory 
	Lesion in thalamus
	Numbness of face, arm, and leg on one side of body


· Wallenberg’s syndrome:  a type of vertebrobasilar artery (vertebral artery or one of its penetrating branches) infarction of the dorsal lateral medulla resulting in ipsilateral ataxia, ipsilateral Horner’s syndrome, ipsilateral  facial sensory loss w/ contralateral impairment of pain/temperature in arm and leg (i.e. crossed sensory loss), nystagmus, vertigo, hiccups or difficulty swallowing; NO associated motor weakness (corticospinal tracts are in anterior medulla)

Diagnostic Studies

· CT:  good for ID of hemorrhagic strokes b/c blood appears hyperdense, but limited in ID of acute ischemic strokes, b/c they are often not visualized until 12-24 hrs after sx onset

· MRI (especially DWI=diffusion weighted imaging):  sensitive for ID of acute ischemic strokes w/ area of infarction demonstrating an area of restricted diffusion that appears bright on MRI scans; also sensitive for detecting infarcts in brainstem or cerebellum

· MRA or CT angiography of head and neck:  noninvasive technique used to locate thrombus or source of embolus if ischemic stroke is identified

· Doppler ultrasonography and transcranial Doppler ultrasound:  noninvasive method of investigating for carotid or intracranial stenosis

· Echocardiography:  assess for possibility of thrombus in heart or ASD allowing for paradoxical embolus

· ECG:  asses possibility of MI causing the stroke and r/o atrial fibrillation (a/w increased risk of embolism)

Treatment Targeted at Underlying Pathophysiology

· Carotid endarterectomy:  for pts w/ >70% carotid stenosis on side responsible for TIAs or stroke; decreases risk of future ipsilateral strokes

· Antiplatelet agents (aspirin, clopidogrel, dipyridamole)

· Anticoagulation w/ heparin (acutely) or coumadin (chronic) if evidence of atrial fibrillation or cardiac source of embolus; but benefit of anticoagulation must be weighed against risk of hemorrhagic complications

· IV rt-PA (recombinant tissue plasminogen activator):  for pts w/ acute ischemic strokes presenting to hospital w/in 3 hrs of sx onset; but there is a significant risk of hemorrhage

· Isotonic IV fluid:  method of maintaining adequate blood pressure for adequate perfusion to hypoperfused areas of brain

· Surgical repair of aneurysm w/ either embolization or clipping of aneurysm

· Surgical excision of tumor, chemotherapy, or irradiation for underlying tumor

· Check coag profile (PT and PTT) and administer fresh frozen plasma or vitamin K to correct bleeding abnormalities

SEIZURES
Definitions

· Seizure:  abnormal hypersynchronous electrical discharge of neurons

· Epilepsy:  condition in which there is a tendency toward recurrent unprovoked seizures; diagnosis made after pt has had 2 unprovoked seizures

Classification of Seizures

1. Partial

a. Simple partial:  begin in a focal area of brain and do not impair awareness; + rather than – sxs usually occur (tingling instead of numbness, hallucinations instead of blindness)

i. Focal motor:  body may stiffen or jerk rhythmically; stems from motor cortex in frontal lobe; Jacksonian march is when the electrical discharge spreads along the motor strip, leading to twitching that spreads along body parts following the organization of the motor homunculus

ii. Others
· Sensory phenomena (parietal lobe)

· Visual phenomena (occipital lobe)

· Psychic [déjà vu, jamais vu, “out of body” depersonalization, derealization], gustatory, olfactory phenomena (temporal lobe)

b. Complex partial:  focal onset w/ impairment of awareness; commonly arise in temporal lobe, but frontal sometimes [if frontal, may involve bizarre bilateral movements like bicycling or kicking, or behavior like running in circles]

i. Automatisms (stereotyped motor actions w/o clear purpose) like lip-smacking, chewing, picking at clothing

ii. Speech arrest or nonsensical speech

iii. Pt does not respond normally to environment, questions, or commands

c. Partial w/ secondary generalization
2. Complex

a. Generalized tonic-clonic (GTC):  aka grand mal; begin w/ tonic phase lasting several seconds, in which entire body becomes stiff including pharyngeal muscles (epileptic cry) followed by clonic phase in which extremities jerk rhythmically, more or less symmetrically, typically for <1-2 minutes; toward end of clonic phase, frequency of jerking peters out until body finally becomes flaccid; pt may bite his tongue and become incontinent of urine during GTC; there is typically a postictal state lasting min-hrs in which pt may be tired or confused

b. Absence:  usually in children; unresponsive period of staring lasting several seconds w/ immediate recovery after; can occur tens or hundreds of times per day (can look like daydreaming or inattention in school); classic 3-Hz spike and wave EEG pattern; hyperventilation is common trigger

Epidemiology of Seizures

· 10% of population will have a seizure at some point in their life

· The incidence of new onset seizures is highest among the very young and very old

Etiology of Seizures:  largely depends on age of onset

	Age Group
	Seizure Etiology

	Infants
	Neonatal infections, hypoxic-ischemic insults, genetic syndromes

	Children (6mo-5yr)
	Febrile seizures are most common cause (3-9% of kids); occur b/w 6 mo and 5 yrs of age in setting of febrile illness w/o evidence of intracranial infection; usually generalized in onset; risk of future epilepsy is very small unless seizures are prolonged or partial in onset, or if other neuro abnormalities or family history is present

	Older children
	Head injury, alcohol, meningitis, genetic syndromes

	Middle age
	Brain tumors

	Elderly
	Strokes (most common), metabolic disturbances from systemic problems (hepatic/renal failure)


Diagnosis of Seizures

· Patient history:  diagnosis is a clinical one often based on history alone, provided by both pts and witnesses; ask for an exact description of the event itself, any premonitory sxs, and the character of the recovery period

· PE

· Of diagnostic benefit in rare instance when pt is seen during a seizure or shortly after, in which Todd’s paralysis, a postictal hemiparesis may be detected after a secondarily generalized seizure (indicating seizure was of partial onset)

· Abnormalities of neuro exam may point to presence of a focal brain lesion

· General PE may suggest infection, meningitis, or other systemic dz as etiology for new-onset seizure

· Lab studies

· May reveal underlying metabolic abnormality (e.g. hyponatremia, hypocalcemia, etc.)

· Often a lactic acidosis( decreased serum [bicarb] following GTC seizure

· Do lumbar puncture if infection is suspected

· Radiography

· Head imaging not warranted if uncomplicated seizure in pt w/ known epilepsy

· Warranted if pt w/ new-onset seizure, w/ rare exceptions

· MRI is necessary part of diagnostic workup for seizures of probable partial onset to look for structural abnormality that may serve as a focus for a partial seizure

· In urgent setting, head CT may suffice for time being

· EEG

· May ID potential focus of seizure onset, characteristic findings that are diagnostic of a specific epilepsy syndrome, or establish whether a pt who has had a seizure and is still not waking up is merely postictal or is having continuous nonconvulsive seizures

· Diagnosis of whether a particular paroxysmal event was a seizure or not must rest primarily on clinical grounds, b/c up to 50% of EEGs performed on known epilepsy pts may be normal
Treatment

	AED
	Site of Action
	Seizure Types Treated
	Characteristic SEs

	Phenytoin (Dilantin)
	Na+ channel
	Partial, generalized
	Gingival hyperplasia, coarsening of facial features

	Carbamazepine (Tegretol)
	
	
	SIADH, agranulocytosis

	Valproic Acid (Depakote)
	Na+ channel, GABA receptor
	Partial, generalized, absence
	GI sxs, tremor, wt gain, hair loss, hepatotoxicity, thrombocytopenia

	Phenobarbital
	GABA receptor
	Partial, generalized
	Sedation

	Ethosuxamide (Zarontin)
	T-type Ca++ channel
	Absence
	GI sxs

	Gabapentin (Neurontin)
	Unknown
	Partial
	Sedation, ataxia

	Lamotrigine (Lamictal)
	Na+ channel, glutamate receptor
	Partial, generalized
	Rash, Stevens-Johnson syndrome

	Topiramate (Topiramax)
	Unknown
	Partial, generalized
	Word-finding difficulty, renal stones, wt loss

	Tiagabine (Gabitril)
	GABA reuptake
	Partial
	Sedation


· Drugs

· See table above

· Rationale

· Started after 2 seizures that are not symptomatic or provoked

· Primary goal of antiepileptic drugs (AEDs) is monotherapy, or control of seizures using a single drug; most neurologists increase dosage of a single drug until either seizure control is achieved or adverse effects become intolerable; if latter occurs, dose of 1st is lowered and a 2nd drug is added if necessary; if seizure control is achieved, an attempt is made to taper 1st drug, leaving the 2nd as monotherapy

· 70% of epilepsy pts will achieve well-controlled seizure status on monotherapy; for the rest, 2 or more AEDs may be required, or seizures may just remain refractory to medical therapy

· Vagus Nerve Stimulation:  recent tx shown to be effective for partial seizures; device is implanted subQ in chest and stimulates the left vagus nerve through programmed electrical impulses delivered through leads placed in the neck

· Surgery:  for pts refractory to medical management; most common procedure involves resection of epileptogenic area; for seizures of medial temporal lobe origin, rate of seizure freedom after resective sx is up to 90%

Status Epilepticus

· Definition:  abnormal state in which either seizure activity is continuous for a prolonged period or seizures are so frequent that there is no recovery of consciousness in between; it is a medical emergency

· Types

· Generalized convulsive (ongoing clonic movements of the extremities)

· More subtle forms( pt may appear comatose or have subtle motor signs such as eyelid twitching/nystagmus

· Etiologies:  acute metabolic d/o, toxins or infections, hypoxic-ischemic damage to brain, underlying epilepsy

· Morbidity can be high, outcome depends on etiology and duration

· Algorithm for emergency tx of SE

· Assess ABCs, check fingerstick glc, establish IV access

· Send blood lab studies, give 100 mg thiamine, then 50% dextrose infusion

· Lorazepam 0.1 mg/kg IV (if SE continues)(
· Phenytoin 2- mg/kg IV (if SE continues)(
· Intubate if not already done; Phenobarbital 20 mg/kg IV (if SE continues)(
· Induce coma w/ barbiturates, midazolam, or propofol; institute continuous beside EEG monitoring

First Aid for Seizures

· Prevent pt from becoming injured 

· Complex partial( pt may wander or make semipurposeful movements; gently guide pt out of harm’s way (more aggressive attempts at restraint may provoke violent rxn)

· GTC( lay pt on side so that vomiting does not lead to aspiration; loosen tight clothing; nothing should be placed in the mouth; most GTC seizures will stop in 1-2 minutes

· Prevent well-meaning bystanders from intervening unwisely

Seizures and Driving

· Each state has its own licensing requirements for epileptics

· Most states require a specific seizure-free interval before a pt may drive

Antiepileptic Drugs and Pregnancy

· Valproic acid a/w higher rate of neural tube defects

· All women w/ epilepsy considering pregnancy should take 1 mg or more per day of folic acid

· Consider modifying a woman’s AED regimen prior to conception depending on severity of her epilepsy; but risk of AED teratogenicity must be balanced with risk of seizure occurrence during pregnancy

MOVEMENT DISORDERS

Parkinson’s Disease

	Disease
	Epidemiology
	Pathology
	Clinical Features
	Treatment

	Idiopathic Parkinson’s
	Most are sporadic, but some familial (alpha-synuclein, parkin gene mutations)
	Progressive death of ventral tier of neuromelanin-containing doapminergic neurons of substantia nigra pars compacta; Lewy body is hallmark
	4 cardinal sxs:  

Resting tremor: slow, 3-5 Hz; distal arm more often than legs (“pill rolling”)

Rigidity:  distal limbs more than axial muscles; “lead pipe” or “cogwheel”

Bradykinesia:  slowness of movement

Postural instability:  d/t impaired postural reflexes; leads to falls

Dementia:  25-30% of pts
	Replace deficient DA w/ precursor L-DOPA + carbidopa (peripheral decarboxylase inhibitor)=Sinemet

Anti-cholinergics:  tx of tremor-predominant dz

Amantadine:  early tx of bradykinesia, rigidity, gait disturbance

Selective MAOB-I:  selegeline:  early symptomatic benefit

COMT-I:  decrease removal of L-dopa; most recent addition

Lesioning, deep brain stimulation targeting motor thalamus, internal segment of globus pallidum, subthalamic nucleus


	Disease
	Clinical Si/Sx
	Etiology/Diagnosis
	Treatment

	Drug Induced Movement Disorders

	Neuroleptic Malignant Syndrome
	Muscular rigidity, fever, autonomic lability, altered LOC, elevated creatine kinase, leukocytosis
	
	D/c offending agent

Add antipyretics, rehydration, maybe bromocriptine or dantrolene

	Akathisia
	Subjective desire to be in constant motion
	
	Anti-cholinergics

Beta-blockers

	Tardive dyskinesia
	Orolinguomasticaotry dyskinesia that is most common (late and persistent) movement disorder complicating neuroleptic use

Chewing movements, lip smacking, rolling of tongue
	History of DA-R blocking drug usage (antipsychotics like haloperidol are most common); propensity of drug in causing TD related to its D2-R blocking activity


	

	Stiff Man Syndrome
	Fluctuating, progressive muscle rigidity w/ spasms

Sxs begin w/ stiffness of axial/trunk muscles w/ spread to proximal limb muscles w/ time; lumbar hyperlordosis w/ restricted hip/spine movement may develop and lead to “tin man” gait; paroxysmal painful muscle spasms, often provoked by sudden movement or startle
	Autoimmune or paraneoplastic syndrome 

CSF usually normal

GAD (glutamic acid decarboxylase) antibodies may be present
	Antispasticity agents:  BDZs, baclofen

Immunosuppressive tx:  steroids, plasmapheresis, IV Igs

	Tremor
	Involuntary rhythmic oscillation of body part
	
	

	Resting
	
	Idiopathic Parkinson’s
	

	Postural
	Emerges during sustained maintenance of posture
	Essential Tremor (most common cause), physiological tremor, drugs, alcohol
	

	Action
	
	Cerebellum and cerebellar outflow tract dysfunction
	

	Intention
	If action tremor increases as target is approached
	
	

	Essential Tremor
	Condition in which postural tremor is only sx

May begin at any age, develops insidiously and progresses gradually; almost always affects hands and is bilateral
	Family history is common
	Small amt of EtOH often improves tremor

Primidone, propranolol

	Chorea
	Involuntary, abrupt, irregular movements that flow as if randomly from one body part to another; pts are often unaware of it; earliest sxs may be clumsiness or incoordination; bulbar muscle involvement--> dysarthria/dysphagia; usually a/w inability to maintain a sustained contraction (motor impersistence) and inability to keep tongue protruded (serpentine tongue) and maintain tight handgrip (milkmaid’s grip)
	Hereditary:  HD

Metabolic:  Thyrotoxicosis

Pregnancy

Immunologic:  SLE, Post-streptococcal (Sydenham’s chorea)
	Haloperidol

	Ballism
	Large-amplitude, poorly-patterned flinging or flailing movement of limb; often unilateral (hemiballismus)
	Stroke leading to a contralateral lesion in caudate, putamen, or subthalamic nucleus
	DA-depleting and blocking agents most useful

If severe:  contralateral thalamotomy or pallidotomy



	Dystonia
	Sustained muscle contraction leading to repetitive twisting movements or abnormal postures

Characteristic feature:  may be diminished by gently touching affected body part (geste antagoniste)

Exacerbated by fatigue, stress, emotion; suppressed by relaxation, sleep

Worsens during voluntary movement

Course:  at onset, dystonia present w/ specific movement (action dystonia)--> emerges w/ other movemens--> eventually present at rest; thus, dystonia at rest represents more severe form and early onset rest dystonia should raise suspicion of underlying (secondary) cause
	Idiopathic torsion dystonia:  primary, may be familial (AD gene on ch 9); can be focal (blepharospasm, torticollis, spasmodic dysphonia, writer’s cramp), segmental, and generalized

Symptomatic (Secondary)
	

	Myoclonus
	Sudden lightning-like movement  produced by brief and abrupt muscle contractions (+ clonus) or inhibition (- myoclonus or asterixis)
	4 etiologic categories:

1)  Essential (idiopathic w/ familial or sporadic forms)

2)  Physiological

3)  Epileptic

4)  Symptomatic
	Small quantities of EtOH improve sxs in some

Clonazepam and valproic acid 

	Tics
	Abrupt, stereotyped, coordinated movements or vocalizations; pts describe inner urge to move, may be able to temporarily suppress movement at expense of mounting inner tension, and then obtain relief from performing movement or vocalization

Can be exacerbated by stress, relieved by distraction

Classifications:  motor or vocal, simple or complex

1.  Simple motor:  eye blinking, toe curling, shoulder shrugging

2.  Complex motor:    spitting, finger cracking

3.  Simple vocal:  sniffing, throat clearing, snorting, couging

4.  Complex vocal:  coprolalia

Examples:

1.  Tourette’s syndrome:  genetic d/o w/ onset in childhood; male>female; trend toward periodic remission and exacerbation; tends to diminish w/ adulthood; a/w learning disability and OCD

2.  PANDAS (pediatric autoimmune neurologic d/o a/w streptococcal infection)
	1)  Idiopathic (most common)

2)  Secondary
	DA antagonists (haldol, or atypical antipsysychotics) are most effective

But try less potent clonazepam and clonidine 1st d/t SE of haldol, etc.

	Wilson’s Disease
	AR d/o of Cu metabolism; mutation of Cu-binding ptn leading to impaired conjugation of ceruloplasmin and entry of Cu into biliary excretory path leading to accumulation of Cu in liver and spillover into systemic circulation and kidney, cornea, and CNS

Si/Sx:  Kayser-Fleischer ring (golden brown or greenish discoloration in limbic region of cornea)
	Genetic

Increased serum Cu, decreased ceruloplasmin, increased 24-hr urinary Cu excretion (most sensitive screening test)
	Copper chelation w/ D-penicillamine or less toxic trientine (conjugated w/ Zn)

Therapy is lifelong


HEAD TRAUMA

Epidemiology

· In U.S., leading cause of mortality/morbidity in ages 1-44

· Outcomes:  seizures, permanent physical disability, cognitive impairments

· 500,000 new cases of traumatic brain injury/year; of these 50,000 die before getting to hospital; the rest are admitted and 80% of these have mild and 10% moderate or severe injury

· Mortality a/w severe head injury has decreased from 50% (70s) to 30% (90s) d/t widespread CT use, etc.

Initial Management

· ABCs:  airway, breathing, circulation

· Focused neuro exam:  level of consciousness based on GCS, papillary light reflexes, EOMs

· More detailed neuro exam once ABCs are stabilized

Classification of the Degree of Head Injury via Glasgow Coma Scale

· Total score is sum of 3 scores

· Best eye opening

· Best verbal

· Best motor

· Classifications

· Mild=14-15

· Moderate=9-13

· Severe=3-8

	Points
	Best Eye Opening
	Best Verbal
	Best Motor

	6
	--
	--
	Obeys commands

	5
	--
	Oriented
	Localizes pain

	4
	Spontaneous
	Confused
	Withdraws to pain

	3
	To speech
	Inappropriate
	Decorticate posturing

	2
	To pain
	Incomprehensible
	Decerebrate posturing

	1
	None
	None 
	None


Types of Brain Injury

· General

· All pts w/ focal neuro exam or GCS score <15 should have a noncontrast CT (good for detecting hemorrhage), which can help determine the type and severity of injury to brain

· All pts older than 14 w/ GCS=15, nonfocal neuro exam, no LOC can be discharged home w/o further testing provided there is someone at home who can observe the pt for signs of deterioration

· Acute subdural hematoma

· Most common focal intracerebral lesion in pts w/ severe brain injury (incidence=30%)

· Caused by tearing of bridging veins

· Can occur spontaneously or w/ mild trauma, esp. in older people

· A/w high morbidity/mortality d/t parenchymal damage underlying hematoma and raised ICP

· Varied presentation which can include focal neuro deficits, HA, altered mental status

· Epidural Hematoma

· Majority result from skull fracture that lacerates the middle meningeal artery

· Classic presentation is brief LOC followed by lucid interval of several hrs and then change in level of consciousness w/ contralateral hemiparesis and ipsilateral papillary dilation

· CT shows hyperdense lens-shaped area

· Low morbidity/mortality (5-10%) given hematoma is diagnosed and treated w/ surgical drainage w/in a few hrs

· Contusions

· CT shows high-density areas that represent bruises of brain parenchyma

· Typically occur in areas where sudden deceleration of head causes brain to impact on bony prominences

· Coup:  abnormality is directly below site of impact

· Contrecoup:  abnormality is on opposite side of brain as it is thrust against the skull

· Majority occur in frontal or temporal lobe

· Treatment:  pts followed clinically w/ f-up head CTs; sx only for pts w/ big mass effect and clinical deterioration

· SAH

· SAH found in a/w either contusions or hematomas

· Management:  monitor for cerebral vasospasm, increased ICP, and acute hydrocephalus

· Diffuse Axonal Injury, or Diffuse Axonal Shearing

· Primary lesion caused by rotational acceleration and deceleration of the head (motor vehicle accident)

· Most common presumed cause of coma in pts w/ head injury in absence of a space occupying lesion on head CT

· Characterized by gross and microscopic axonal changes in cerebral white matter and small hemorrhagic lesions of corpus callosum and brainstem (Duret’s hemorrhages)

Herniation Syndromes:  d/t mass lesion d/t tumor or blood; once ICP rises, it does so exponentially, eventually leading to distortion and displacement of the brain, which can then compress critical brain structures

	Herniation syndrome
	Location of mass lesion
	Displacement event
	Affected brain structures and Si/Sx

	Uncal (Tentorial)
	Middle cranial fossa
	Uncus (inferior medial portion of temporal lobe) herniates down into posterior fossa b/w rostral brainstem and tentorium cerebelli
	CN III( unilateral dilated pupil

W/ progression( hemiparesis, alteration of consciousness, eventual bs signs and changes in respiratory patterns, and in later stages death 

	Cingulate
	Frontal lobes
	Cingulate gyrus displaced across falx cerebri
	No specific si/sx, but can frequently be seen on CT

	Central (Transtentorial)
	Large supratentorial mass
	Downward displacement of diencephalons and midbrain through tentorial opening
	Altered consciousness, bilateral small reactive pupils, decorticate then decerebrate posturing, Cheyne-Stokes respirations (crescendo-decrescendo followed by pause); in terminal stage, tone is flaccid and respirations slow and irregular

	Tonsillar
	Posterior fossa
	Cerebellar tonsils through foramen magnum
	Medulla( eventual respiratory arrest (this type of herniation is usually rapidly fatal)


Management

· Consult neurology or neurosurgery

· If herniation or increased ICP is suspected, order urgent head CT
· Surgical drainage for large intraparenchymal hemorrhage or epidural hematoma

· Hyperventilation to achieve PCO2 b/w 25-30 mmHg if herniation syndrome or increased ICP is suspected; this causes cerebral vasoconstriction and rapid reduction of intracranial volume, which in turn lowers ICP; also mannitol (.25-2.0g/kg) is an osmotic diuretic that can decrease intracranial volume and pressure temporarily

SYSTEMIC AND METABOLIC DISORDERS

Hepatic Encephalopathy

· General term used to describe altered mental state that accompanies liver failure

· Clinical presentation
· 2 entities that encompass the term

· Encephalopathy of fulminant liver failure:  progresses rapidly from mild inattention to stupor and coma w/in days

· Portal-systemic encephalopathy a/w cirrhosis and portal HTN:  waxing and waning cerebral dysfunction in setting of liver failure

· Severity scale:  severity is graded on a scale from 0 (normal) to 4 (coma); intermediate stages characterized by impaired attention and concentration, altered sleep patterns, abnormal visuospatial perception, subtle personality changes

· Other neurologic findings:  asterixis (negative myoclonus) usually present; increased muscle tone, hyperreflexia, extensor plantar responses

· Pathophysiology:  pathological hallmark is Alzheimer type II astrocyte, which is metabolically hyperactive

· Diagnosis

· Impaired hepatic synthetic fxn (low serum albumin, prolonged PT/PTT)

· EEG showing triphasic waves

· MRI w/ increased T1 signal in basal ganglia

· Treatment

· Underlying cause of liver disease
· Alleviation of precipitating factors (GI hemorrhage, infection, increased ptn in diet, drugs, constipation)
· Lactulose titrated to produce 2-3 stools per day is mainstay of symptomatic tx
Neurosarcoidosis

· Sarcoidosis is a multisystem granulomatous d/o of unknown etiology; pulmonary dz is most common manifestation w/ nervous system involvement in 5% of cases (uncommon for sarcoidosis to involve nervous system in absence of other systemic dz)

· Clinical presentation:  can involve any part of CNS/PNS

· Cranial neuropathy d/t chronic basal meningitis( optic and facial nerve most common

· Basal meningitis
· Pathology:  noncaseating granuloma
· Diagnosis

· Requires + histology from affected tissue, and since brain biopsies uncommon, diagnosis is often presumptive

· CSF often abnormal, with elevated ptn and lymphocytic pleocytosis

· Serum ACE may be elevated

· MRI may demonstrate white matter lesions, hydrocephalus, parenchymal mass lesions, nodular meningeal enhancement, or involvement of optic nerve or spinal cord

· Treatment

· Steroids are mainstay

· Steroid-sparing agents such as methotrexate, azathioprine
Diabetes Mellitus

Diabetic neuropathies include

· Hyperglycemic neuropathy( may cause seizures, focal neuro deficit, transient painful peripheral neuropathy, and occasionally chorea

· Generalized neuropathies

· Distal symmetric predominantly sensory polyneuropathy( most common neuro complication of DM; incidence is decreased in type 1 pts by strict glycemic control

· Autonomic neuropathy( gustatory sweating, orthostatic hypotension, diarrhea, impotence; less commonly, neurogenic bladder, gastroparesis

· Chronic inflammatory demyelinating polyradiculopathy (CIDP)

· Focal neuropathies

· Cranial neuropathies (esp III, IV, VI)

· Thoracolumbar radiculopathy

· Focal compression and entrapment neuropathies( e.g. distal median neuropathy (carpal tunnel)

· Proximal diabetic neuropathy (diabetic amyotrophy)

· Mononeuropathy multiplex

Other nervous system manifestations of DM

· Hypoglycemia

· Sxs(HA, blurred vision, dysarthria, confusion, seizures, coma

· Repeated episodes can damage anterior horn cells of spinal cord and result in syndrome similar to ALS and also permanent cognitive deficits

· Cerebrovascular dz (TIA, stroke)( more common in diabetic pts, w/ HTN as most important risk factor; most ischemic strokes in diabetics are d/t intracranial small vessel dz (lacunar strokes)

Alcohol and Nutritional Disorders

· Wernicke-Korsakoff's Syndrome:  different stages of the same pathologic process, due to deficiency of thiamine

· Wernicke's encephalopathy:  clinical triad of opthalmoplegia, truncal ataxia, and confusion; develops over days to weeks; associated si/sx include impaired pupillary light response, hypothermia, postural hypotension, other evidence of nutritional deficiency; can be precipitated by IV glc infusion; warrants immediate tx w/ IV thiamine; untreated, is progressive and lethal; following administration of thiamine, ocular si/sx resolve w/in hrs and confusion over days to weeks, but gait ataxia may persist

· Korsakoff's psychosis:  once the global confusion of WE has receded, isolated memory deficits may persist

· Subacute Combined Degeneration of the Spinal Cord:  etiology is Vitamine B12 deficiency

· Pathology:  degeneration of posterior (dorsal columns) and lateral (corticospinal) white matter tracts of spinal cord

· Presentation is insidious onset of paresthesias in hands and feet; w/ time, weakness and spasticity may develop in legs; often a/w large-fiber peripheral neuropathy and macrocytic anemia

· Diagnosis:  normal serum B12 levels does not preclude a diagnosis; measure homocysteine and methylmalonic acid levels, which are precursors of B12 and are elevated in B12 deficiency

· Therapy:  partial improvement w/ B12 replacement therapy

· Folate:  since it is part of B12 synthetic pathway, may cause same deficits as B12 deficiency, but hematologic abnormalities occur in isolation

Central Pontine Myelinolysis:  rare demyelinating d/o occuring most often in alcoholic pts, often precipitated by too-rapid correction of hyponatremia; pons most commonly affected, but also can involve basal ganglia, thalamus, subcortical white matter; clinical si/sx include acute confusional state, spastic quadriparesis, locked-in syndrome, dysarthria, and dysphagia

Antiphospholipid Syndrome

· Definition:  d/o in which venous or arterial thrombosis, recurrent fetal loss, and thrombocytopenia are a/w elevated titers of antibodies directed against phospholipids

· Types:  can occur in isolation (primary APS) or in a/w an underlying autoimmune d/o (most commonly SLE)

· Clinical:  most thrombotic episodes are venous, but brain is most commonly affected when it is arterial; both small and large vessel stroke occur and cardiac embolism can result in an embolic stroke

· Diagnosis:  antiphospholipid Igs should be sought in young patients w/ stroke; diagnosis requires demonstration of high titer IgG antiphospholipid Igs on 2 occasions at least 6 weeks apart

· Treatment:  long-term anticoagulation w/ warfarin to achieve an INR=3-4

Thyroid Disease and the Nervous System:  nervous system is more commonly affected by hypothyroidism than by hyperthyroidism; neurologic manifestations can include poor concentration and memory, dementia, psychosis, and coma; seizures; HA; CN deficits; cerebellar ataxia (truncal and gait>limb); muscle cramps, pain, and stiffness (proximal>distal; creatine kinase may be increased)

BRAIN TUMORS

Metastatic Tumors

· More common than primary brain tumors, w/ >100,000 new cases/year in U.S. (compared w/ 17,000 primary tumors)

· Most common primary metastasizing to intracranial tumor is from lung; others include breast, melanoma, and renal cell carcinoma

· Leptomeningeal mets most commoly caused by acute leukemias

· Dural-based mets caused by breast cancer, prostate, lymphoma

Etiology of Primary Brain Tumors
· Only clear risk factor is exposure to ionizing radiation, which can increase tumor incidence by up to a factor of 10, depending on tumor type

· Latency b/w exposure and presentation b/w 10-20 yrs

Clinical Manifestations

· Present w/ either generalized or focal signs

· Generalized are d/t increased ICP leading to

· HA is presenting feature in 35% of pts and develops in up to 70% of pts during course of dz; HA typically worsened by Valsalva maneuver, which increases ICP

· Seizures are presenting feature in 15-95% of pts, depending on tumor type (e.g. more commonly a/w low-grade gliomas and meningiomas); can be focal or generalized and may be a/w postictal hemiparesis (Todd's paralysis) or aphasia

· Papilledema

· N/V

· Progressive hemiparesis

Diagnosis

· Contrast-enhanced MRI is test of choice; a normal contrast-enhanced MRI of head virtually r/o tumor

· CT is sometimes used b/c more widely available, cheaper, and detects >90% of tumors; BUT it can miss posterior fossa lesions and low-grade non-enhancing lesions

· LP for routine CSF analysis and cytology to r/o meningeal involvement of mets and a part of evaluation for primary CNS lymphomas; BUT contraindicated if pt has elevated ICP b/c LP a/w risk of herniation
Classification of Tumors

1. Tumors of neuroepithelial tissue

a. Astrocytic tumors:  astrocytoma, anaplastic astrocytoma, glioblastoma multiforme, pilocytic astrocytoma

b. Oligodendroglial tumors:  oligodendroglioma, anaplastic oligodendroglioma

c. Ependymal tumors:  ependymoma, anaplastic ependymoma

d. Choroid-plexus tumors:  papilloma, carcinoma

e. Embyronal tumors:  medulloblastoma, primitive neuroectodermal tumor

2. Meningeal tumors

a. Meningioma
b. Hemangioblastoma

3. Primary CNS lymphoma
4. Germ cell tumors

a. Germinoma

b. Choriocarcinoma

c. Teratoma

5. Tumors of sellar region

a. Pituitary adenoma
b. Craniopharyngioma

6. Metastases

7. Others:  acoustic schwannoma
	Tumor Type
	Typical Age of Present-ation 
	Epidemiology
	Clinical Si/Sx
	Imaging
	Treatment
	Median Survival

	Low-grade astrocytoma
	30-40
	
	New-onset seizure
	MRI:  non-enhancing lesion that is bright on T2-weighted image
	Surgery or radiation
	5-10

	Malignant astrocytomas
	
	Most common glial tumors
	
	
	
	

	Anaplastic astrocytoma
	
	
	
	
	
	3

	Glioblastoma Multiforme
	60-70
	>80% of malignant gliomas
	Involves white matter and can spread across corpus callosum involving other hemisphere

Often a/w edema( mass effect( herniation
	MRI:  irregular contrast enhancement of tumor that is ring-like w/ central area of necrosis
	Surgery is initial step, then radiation b/c tumor is largely infiltrative
	1-2

	Oligodendroglioma, low grade
	30-40
	
	
	Often difficult to distinguish from astrocytomas
	Chemotherapy


	10

	Anaplastic oligodendroglioma
	
	
	
	
	Chemotherapy
	

	Medulloblastoma
	<15
	Most common malignant brain tumor of childhood

25% of malignant primary brain tumors in children <15 years old
	Tumor arises from cerebellum (usually midline)

Si/sx of increased ICP d/t mass effect obstructing flow of CSF in brainstem aqueduct (HA, N/V)

Truncal ataxia, unsteady gait

Tendency to met to other parts of CNS, and maybe also sites outside CNS, especially bone
	MRI or CT shows contrast-enhancing tumor usually in midline and often distorting or obliterating 4th ventricle

Contrast-enhanced imaging of entire brain and spinal cord necessary once diagnosis is made b/c tumor has high tendency to met to other parts of CNS

Radionuclide bone scan and BM aspirate to r/o bone mets
	Surgery is 1st w/ goal of removing as much of tumor as possible w/o damaging brainstem and CNs, then next step is radiation; some centers add chemotherapy
	5-10

	Meningioma
	>50
	Most common benign brain tumor

2nd most common primary brain tumor (after the gliomas)

20% of intracranial neoplasms

More common in women
	Derived from cells that form outer lining of arachnoid granulations (thus techinically meningeal-derived, not brain tumor per se)

Seizures, HA, focal neuro deficits (depending on brain structures compressed which depends on tumor site)

Many pts are asymptomatic and are discovred w/ neuroimaging for unrelated reasons

90% are supratentorial
	CT or MRI w/ contrast enhancement:  brightly enhancing; may show a “dural tail” at margin of tumor

Can be missed w/ T1 or T2 weighted MRI b/c they are isointense or slightly hyperintense
	Surgery is primary tx for symptomatic lesions

Observation (annual CT w/ contrast) for small (<2 cm) asymptomatic w/o a lot of associated edema
	Benign tumor

BUT even w/ complete resection, up to 20% recur w/in 10 years

	Primary CNS lymphoma
	50-60 (in immuno-competent hosts)
	Formerly represented <1% of all primary brain tumors; incidence has tripled over last 2 decades d/t better detection methods and increased rates of acquired immunodeficiency (AIDS)
	A diffuse NHL

98% are B-cell

Lesions are multifocal in 40% and are usually subcortical

Most common presenting si/sx are cognitive and behavioral changes, but hemiparesis, aphasia, or seizures
	MRI shows periventricular lesion w/ diffuse and homogenous enhancement

Stereotactic biopsy usually required for definitive diagnosis

LP b/c can disseminate to CSF in 25% 

Ophthalmic evaluation b/c can disseminate to eye in 20%
	Surgery plays no role

Chemo w/ methodtrexate (crosses BBB), often combined w/ radiation
	3.5 

	Pituitary adenoma
	
	Most common pituitary tumors
	Present w/ either neurologic or endocrine si/sx

1.  Neuro:  most common sx is HA; also bitemporal hemianopsia

2.  Endocrine:  hypofxn (most common)( esp. of gonadotropin and GH); hyperfxn( oversecretion of PRL causing galactorrhea, GH excess causing acromegaly or gigantism, or excess ACTH causing Cushing’s disease
	Surgery via transsphenoidal approach is initial tx

DA-R agonists like bromocriptine in pts w/ PRL-secreting adenomas
	
	

	Acoustic neuroma

(acoustic Schwannoma, vestibular schwannoma)
	
	8% of all intracranial tumors

80% of cerebellopontine angle tumors in adults
	Benign tumor of CNVIII originating from Schwann cell-glial cell junction of vestibular portion of nerve

Usually unilateral, but can be bilateral in NF type 2

Si/sx:  unilateral hearing lost (most common), unilateral tinnitus or CN dysfxn
	Audiometry best test for asymmetric sensorineural hearing loss

MRI w/ contrast enhancement if imaging is warranted
	Grow slowly, so tx options include:  observation, radiation tx, and surgery

Consider intervention if

1.  Large tumor, b/c risk of brainstem compression or hydrocephalus

2.  Pts have good hearing b/c delay in tx ( hearing impairment
	


DEMYELINATING DISEASES OF THE CNS

MULTIPLE SCLEROSIS:  involves acquired loss of myelin w/ relative preservation of axons

Epidemiology

· Peak incidence is b/w 20-30s

· Women 2x more than men

· Prevalence in northern U.S. is 60/100,000

· Geography( more prevalent in northern latitudes; those who move from low-risk to high-risk geographic region or vice versa before age 15 adopt the risk of MS a/w that region; if migrate after age 15, then retain risk a/w their childhood home; this fact supports theory that latent viral infection acquired in childhood may play a role in the pathogenesis 

· Higher prevalence in white populations

· Strong evidence of genetic predisposition

Clinical Features

· Classic neurologists definition( dz marked by multiple lesions separated in space and time

· Common clinical features of MS

	Cranial Nerves
	Optic nerve dysfunction
	Visual acuity loss, red desaturation, papilledema or optic disc pallor, relative afferent papillary defect

	
	Eye movement disorders
	Internuclear ophthalmoplegia, nystagmus

	Motor system
	Weakness
	

	
	Spasticity
	

	
	Reflex abnormalities
	Increased muscle stretch reflexes, Babinski signs, clonus

	Sensory systems
	Paresthesias
	

	
	Vibratory loss
	

	
	Joint position sense loss
	

	
	Lhermitte’s sign 
	

	Cerebellar fxn
	Ataxia
	

	
	Intention tremor
	

	
	Dysarthria
	

	ANS
	Bladder dysfunction
	

	Other
	Fatigue
	

	
	Depression
	

	
	Uhthoff’s phenomenon
	


· Cognitive and behavioral changes and seizures can show up in later stages
· Characteristic MS syndromes
· Optic neuritis:  common initial presenting sx; painful loss of visual acuity in one eye; vision may be blurry or may be loss of color discrimination; severe episodes may lead to actual blindness; pain may be predominant when eye moves; optic disc may be swollen w/ indistinct margins (papilledema); past history of ON is suggested by presence of red desaturation (subtle loss of color appreciation), optic disc pallor or atrophy, and a relative afferent papillary defect
· Transverse myelitis:  area of inflammatory demyelination of spinal cord;  usually a partial lesion and does not mimic a complete spinal cord transection; rather, particular tracts may be interrupted a level of lesion in a patchy manner; thus, there may be unilateral or bilateral weakness or sensory loss below the lesion; bowel/bladder fxn may be lost; reflexes may be exaggerated below lesion; Babinski sign may be present
· Internuclear ophthalmoplegia:  dysfxn of MLF( inability to adduct one eye when looking toward opposite side, w/ associated nystagmus of abducting eye; adduction of both eyes as in convergence is preserved
· Lhermitte’s sign:  tingling, electric sensation down the spine when patient flexes the neck
· Uhthoff’s phenomenon:  worsening of symptoms and signs in the heat
Clinical Course

· Most MS pts have a relapsing-remitting course, which frequently evolves into a secondary progressive course

· Patterns

· Relapsing-remitting:  discrete episodes of neurologic dysfxn that resolve after period of time (wks-mo)

· Secondary progressive:  recovery from each relapse is incomplete, baseline functioning deteriorates

· Primary progressive:  rarer

· Progressive-relapsing:  rarer

Prognosis

· 1/3 lead lives of minimal disability and continue to work

· 1/3 have disability significant enough to prevent them from continuing their jobs

· 1/3 have severe disability and become wheelchair bound

· Good prognostic features:  young age at onset, female sex, rapid remission of initial sxs, mild relapses that leave little to no residual deficits, presentation w/ sensory sxs or optic neuritis rather than motor sxs

Diagnosis

· Thorough history and physical
· MRI:  best imaging modality to detect new and old lesions

· New v. old lesions

· New lesions:  discrete T2-hyperintense areas in white matter of brain/spinal cord; FLAIR is also good; acute lesions may not be evident on T1-weighted images, but may enhance w/ gadolinium contrast

· Old lesions:  T1-hypointense (“black-hole” appearance)

· Areas of predilection:  periventricular white matter, corpus callosum, cerebellar peduncles; sagittal images may show foci of demyelination spreading upward from corpus callosum (Dawson’s fingers)

· CSF analysis

· Oligoclonal bands in >90% of pts at some point during illness course; reflect intrathecal production of IgG antibodies by plasma cell clones

· Acute relapse may reveal mild pleocytosis and increased ptn
· IgG index=relative levels of IgG and albumin in CSF and serum (can suggest intrathecal Ig production)

· Visual evoked potentials may provide evidence of old optic neuritis

Pathology

· Histology of acute lesions:  sharply defined area of myelin loss w/ relative preservation of axon; associated signs of perivascular inflammation (macrophages, lymphocytes, plasma cells, reactive astrocytes)

· Histology of chronic lesions:  hypocellular, extensive glial proliferation

Treatment

· Acute therapy for relapses:  course of IV corticosteroids (methylprednisolone) followed by oral prednisone taper shortens duration of acute relapses w/o effecting long-term outcome per se

· Chronic therapy that treats underlying disease process:  

· Immune-modulating agents including beta-1a and beta-1b interferons in injection form and glatiramer acetate (polypeptide formulation injected SubQ); these decrease rate of relapses, burden of lesions seen on MRI, rate of accumulated disability; SE can include flulike sxs, depression, injection site reactions; pts may develop neutralizing Igs to interferons that reduce their efficacy w/ time

· More toxic immunosuppressants are used in refractory cases:  azathioprine, cyclophosphamide, methotrexate

· Symptomatic therapy

· Spasticity:  baclofen, diazepam, tizanidine

· Bladder dysfunction:  anticholinergics and intermittent self-catheterization

· Tremor, ataxia:  NO effective tx

ADEM (Acute Disseminated Encephalomyelitis)

· Definition:  monophasic illness ( areas of demyelination in CNS, often after antecedent viral infection or vaccination
· Clinical features:  lesions are multiple, and frequently more patchy, bilateral, and confluent than in MS (in which lesions are more discrete); ADEM has predilection for posterior cerebral hemispheric white matter; behavioral/cognitive abnormalities are often seen in ADEM (uncommon until late stages of MS)
· Radiological features:  all areas of demyelination appear acute and may enhance w/ gadolinium
· Diagnosis:  suspected based on clinical presentation and radiologic findings; CSF will show lymphocytic pleocytosis (w/ more cells than in MS) and increased ptn; oligoclonal bands are rare; when indistinguishable clinically or radiologically from initial episode of MS, definitive diagnosis may not be possible unless or until a 2nd episode of neuro dysfxn occurs
· Prognosis:  neurologic recovery is typically nearly complete
· Treatment:  course of IV corticosteroids shortens duration of episode and lessens severity of sxs
INFECTIONS OF THE NERVOUS SYSTEM

BACTERIAL INFECTIONS

Bacterial Meningitis:  Inflammatory response d/t infection of leptomeninges
· Routes of entry

· Colonization of mucus membranes of nasopharynx w/ local tissue invasion( bacteremia( hematogenous spread and seeding of subarachnoid space

· Bacterial penetration through skull or meningeal defects (trauma or surgery)

· Infections of parameningeal sites, e.g., ear, sinuses, teeth (dental abscesses)

· Most common symptoms:  HA, fever, confusion, neck stiffness

· Diagnosis:  LP for CSF analysis (gram stain is + in 60-70% of cases, cultures + in 75-80%), MRI/CT if focal findings on neuro exam (to ID brain abscess or other mass lesion), blood cultures

· Treatment: if LP is nondiagnostic or delayed, initiate empiric tx; corticosteroids used as adjunct in children only to decrease incidence of hearing loss

· Common etiologic agents
	Age or Clinical Setting
	Etiology
	Empiric treatment

	Birth to 3 mo
	E. coli, GBS, L. monocytogenes
	Ampicillin + broad-spectrum cephalosp.

	3 mo to 18 yrs
	N. meningitides, S. pneumo, H. influenza
	Broad-spectrum cephalosporin

	18-50 yrs
	S. pneumonia, N. meningitides
	

	>50 yrs
	S. pneumo, L. moncytogenes, gr – rods
	Ampicillin + broad-spectrum cephalosp.

	Head trauma or neurosurgical px
	Staphylococci, gram – rods 
	Vancomycin and ceftazidime

	Epidemic meningitis (crowded conditions)
	N. meningitides
	


Tuberculosis

· 1% of TB cases have neuro manifestations( meningitis (subacute to chronic usually, but can be acute), tuberculoma in brain, or spine involvement (Pott’s dz)

· Symptoms of TB meningitis:  typical si/sx + CN palsies or hydrocephalus (d/t inflammation and exudates often affect base of skull), or brain infarcts (if inflammation affects blood vessels)

· Diagnosis:  tubercle bacillus on CSF acid-fast bacilli (AFB) smear or culture (LP cultures can take 6-8 wks and can be – in up to 1/3 of cases, so multiple taps may be necessary); chest x-ray (extrameningeal TB), PPD (+ in 50%, does not r/o diagnosis), CT/MRI w/ contrast (demonstrate tuberculoma in brain or basilar inflammation)

· Treatment:  empiric tx if suspicion is high (while waiting for tap results)( isoniazid, rifampin, pyrazinamide

Brain Abscess:  focal infection of brain parenchyma

· Access:  arise from local spread of infected contiguous site (ear or sinuses) or hematogenous spread (esp. from lung), both of which tend to be solitary; if multiple, cause usually endocarditis or immunocompromised state

· Symptoms:  si/sx of space occupying lesion (no fever, neck stiffness, high periph. white count in contrast to meningitis)

· Diagnosis:  MRI/CT w/ contrast showing ring-enhancing lesion w/ surrounding edema; blood/CSF rarely yield causative org; LP not indicated d/t risk of herniation and low yield of ID of org); surgical drainage w/ culture for definitive dx

· Treatment:  empiric if cultures are – (20% of cases) b/c most abscesses have many orgs( metronidazole (anaerobic coverage) + penicillin or 3rd-generation cephalosporin (streptococci, aerobes); surgical drainage; continue antibiotics for 6-8 wks

Neurosyphilis: d/t spirochete Treponema pallidum

· Transmitted sexually or vertically
· Stages
· Primary:  painless chancre appearing 3 wks post-exposure, lasting up to 2-8 wks after exposure
· Secondary:  2-12 wks post exposure( fever, malaise, generalized lymphadenopathy, neuro comps in 1-2% (meningitis or cranial neuropathies, esp. loss of hearing); stage followed by latent period of mo to many yrs
· Tertiary:  30% of untreated pts progress to this stage( chronic syphilitic meningitis that can be a/w brain infarcts d/t associated arteritis, general paresis (d/t invasion of brain) resulting in Argyll Robertson pupils (small irregular pupils that accommodate but do not react to light), encephalitis or dementia, sensory ataxia w/ lightning pains, absent knee/ankle reflexes, + Romberg, impaired proprioception (d/t dorsal column involvement), urinary or fecal incontinence, Charcot joints (caused by trophic changes from pain/temperature loss)
· Diagnosis
· FTA (fluorescent treponemal antibody test)( specific (for definitive dx); - test virtually excludes dx
· Nontreponemal tests like RPR (rapid plasma reagin) and VDRL (VD Research Laboratory)( sensitive (high false positive rate), good screening test; detect antibodies to membrane lipids of treponemal spirochete 
· CSF revealing lymphocytic pleocytosis
· Treatment:  high dose IV penicillin G
Lyme Disease: d/t spirochete Borrelia burgdorferi; spread by deer tick

· Leading tick-borne dz in U.S. and Europe

· Clinical sxs:  dermatologic, cardiac, rheumatologic, neurologic; neuro sxs include:  lymphocytic meningitis, cranial neuropathy (most commonly unilateral or bilateral 7th nerve palsy), painful inflammation of nerve roots

· Diagnosis:  supported by erythema chronicum migrans, a gradually progressive circular rash w/ central clearing that appears 3-4 wks post-exposure in 60-80% and lasts days-wks; diagnosis often depends on serologic testing of Igs against B. burgdorferi and to prove infection of CNS, CSF and serum are tested for Ig and a CSF:serum Ig ratio >1 indicates active CNS infection

· Treatment
· Pts w/ severe sxs( IV antibiotics like ceftriaxone

· Pts w/ mild sxs (facial weakness)( oral antibiotics like amoxicillin and doxycycline

VIRAL INFECTIONS

Meningitis, Encephalitis, Shingles

· Manifestations of viral infections of CNS

· Meningitis:  sxs can be identical to those of bacterial men., e.g. HA, neck stiffness, fever, nausea, photophobia

· Encephalitis:  infection of brain parenchyma only; pt can have altered level of consciousness, cognitive or behavioral abnormalities, focal neuro deficits, or seizures

· Meningoencephalitis:  both meninges and brain are infected

· Shingles (herpes zoster):  reactivation of latent VZV in dorsal root ganglion presenting as sensation of burning pain then eruption of vesicular rash in dermatomal pattern (esp. trunk, face( esp. V1 distribution); tx is supportive, but oral acyclovir should be given if infection involves cornea or ear w/ hearing impairment and facial paralysis (Ramsay Hunt syndrome); IV acyclovir should be used in immunocompromised

· Causative viruses

· Most common:  enteroviruses (coxsackievirus, echovirus) and arboviruses (eastern equine, St. Louis, California encephalitis); both types are more common in the summer

· Less common:  HSV, CMV, EBV, VZV

· Diagnosis

· MRI:  can r/o alternative causes of alteration of consciousness, etc; in HSV, MRI shows contrast enhancement and edema of temporal lobes

· EEG:  in HSV can show sharp wave discharges in temporal loves

· LP:  best laboratory clue; shows lymphocytic and monocytic pleocytosis, esp. after 48 hrs (PMNs present initially), increased ptn, normal glc; Gram stain is – (so viral meningitis aka “aseptic meningitis”)

· Identifying specific viral pathogen can be hard; PCR can be helpful; serologic and CSF viral cultures too, but definitive diagnosis often not found

· Treatment

· Mostly supportive

· IF HSV is suspected( IV acyclovir even while results are pending (lethal in 70% of untreated cases)

Progressive Multifocal Leukoencephalopathy: rare demyelinating dz caused by JC virus

· Prone populations:  immunocompromised (Hodgkin’s dz, other lymphomas, leukemia, AIDS)

· Pathology:  multifocal areas of demyelination, most prominent in subcortical white matter

· Clinical:  subacute to chronic onset of sxs; focal signs like hemiplegia or visual field abnormalities; dementia later on

· Diagnosis:  definitive by brain biopsy; MRI can show non-enhancing patchy white matter abnormalities; CSF is wnl

· Treatment:  none available currently, except supportive management; most pts die within 1 year

FUNGAL INFECTIONS

· Prone populations:  AIDS, people on immunosuppressive treatments

· Most common fungi causing CNS infection

· Cryptococcus neoformans:  most common cause of fungal meningitis; si/sx include HA, increased ICP, CN signs; infection occurs by inhalation of fungi, which is in soil and pigeon excrement; CSF shows lymphocytic pleocytosis, very low glc, increased ptn; organism can be seen w/ India ink preparation of CSF (can lead to false +); a highly sensitive and specific test is latex agglutination for cryptococcal antigen; definitive diagnosis is made by culture of CSF; treatment is w/ amphotericin B and flucytosine

· Coccidioides immitis:  2nd most common cause of fungal meningitis; infection d/t inhalation, more common in SW U.S. and Mexico; diagnosis via CSF culture; treatment w/ IV and intrathecal amphotericin B

· Less common culprits:  Histoplasma capsulatum, candida

PARASITIC

Toxoplasmosis

· Caused by intracellular parasite Toxoplasma gondii; definitive host is cat

· Can occur congenitally as part of TORCH infections which are acquired in utero from 1st trimester until delivery

· In adult AIDS population, it is most common cause for intracranial mass lesion

· Clinical:  focal neuro signs, fever, HA, mental status changes

· CT/MRI w/ contrast show ring-enhancing lesion w/ mass effect, multiple lesions usually present; lesions usually in basal ganglia or at gray-white jxn; Igs to T. gondii support diagnosis by proving previous exposure

· Treatment:  pyrimethamine, sulfadiazine, folinic acid all for 4-6 weeks, then lifelong maintenance therapy w/ same 

Cysticercosis

· Caused by pork tapeworm Taenia solium which forms cysts in tissue

· Brain involvement occurs in 50-70%

· Most common parasitic infection of CNS; most common in Mexico, Central/South America, Asia

· Clinical:  seizures, increased ICP w/ HA, or meningitis

· MRI/CT help make diagnosis, and can show ring-enhancing cystic lesions or small parenchymal calcifications (calcified cysts)

· Treatment:  symptomatic management w/ anticonvulsants and shunting (control hydrocephalus); albendazole used to kill parasite; oral steroids sometimes used to suppress ensuing inflammatory rxn and edema

DISORDERS OF SPINAL CORD

Anatomy

· Vascular supply

· Anterior spinal artery( formed by fusion of branches from both vertebral aa.; supplies anterior 2/3 of cord

· Posterior spinal arteries (2)( also arise from vertebrals; supply posterior 1/3 of cord (i.e. dorsal columns)

· Gray matter structures

· Anterior horn (cell bodies of motor system)

· Posterior horn (cell bodies of sensory system)

· IML cell column—located b/w anterior/posterior horns, extends from C8 to L1, contains preganglionic cell bodies for SNS

· White matter tracts

· Motor( Corticospinal tract—begins at jxn of medulla and spinal cord, just below pyramidal decussation

· Lateral corticospinal tract—main one; lateral = leg, medial = arm

· Ventral corticospinal tract—20% of corticospinal fibers do not cross in medulla, but cross in spinal cord in white matter anterior to central canal, and then synapse on motor neurons in ventral horn

· Sensory

· Spinothalamic tract (pain, temperature)( 1st order neuron ascends 2-3 segments before synapsing in dorsal horn; 2nd order neuron cross to other side in anterior commissure and ascend in spinothalamic tract (ventrolaterally) to thalamus; lateral = leg, medial = arm

· Dorsal columns (proprioception, 2-point discrimination, touch, vibratory sense); fibers do not cross until reaching gracile or cuneate nuclei in medulla

· Fasciculus gracilis—legs—medial 

· Fasciculus cuneatus—arms—lateral 

Spinal Cord Syndromes

· Complete spinal cord transection

· Causes:  trauma, tumor/hematoma causing compression, transverse myelitis

· Acute phase of “spinal shock” lasting days-wks in which reflexes and tone can be decreased or absent( hyperreflexia, increased tone (spasticity), loss of pain/temp and proprioception and voluntary motor strength in all parts of body below lesion

· Transection below T1 will all for complete use of arms

· At any level( bladder/bowel dysfunction w/ concomitant loss of rectal sphincter tone; during spinal shock, bladder is atonic (urinary retention), then reflex emptying of bladder occurs several weeks after transection if sacral spinal cord is intact

· Spinal cord compression

· Causes:  tumor, hematoma, epidural abscess, herniated disc

· Cervical spondylosis—degenerative condition of spinal column; varying degrees of weakness in all 4 extremities (UMN pattern), impaired spinothalamic, dorsal column fxn

· Brown-Sequard Syndrome

· Etiology:  unilateral lesion or hemisection of spinal cord; most common cause is trauma; can also be spinal mets

· Si/sx:  weakness of ipsilateral side, loss of ipsilateral joint position sense and contralateral pain/temperature below lesion

· Central Cord Syndrome

· Most common causes:  tumors, syringomyelia (fluid-filled cavity in cord), hematomyelia (region of hemorrhage); latter 2 occur more frequently in cervical region

· Typical scenario:  anterior commissure (containing crossing fibers of ST tract) is disrupted; if in cervical cord, loss of pain/temp in capelike distribution b/c crossing fibers of both arms are affected; dorsal columns spared

· If lesion is larger and extends into ventral horn, segmental weakness results

· If even larger, could affect ST tracts on both sides of spinal cord; could be sacral sparing (b/c fibers from lower body are located laterally and lesion grows outward); really large lesions could also involve corticospinal tracts( weakness and spasticity below lesion level

· Anterior spinal artery syndrome

· Infarction of anterior horns and spinothalamic tracts; thus, corticospinal and ST dysfxn occurs below lesion site; dorsal columns are spared

· Anterior horn cell syndromes

· ALS( both UMN and LMN signs b/c of involvement of corticospinal tracts and motor neurons

· Werdnig-Hoffman( pure anterior horn cell degeneration leading to spinal muscular atrophy; inheritable d/o typically presenting in infancy

· Poliomyelitis( virus has predilection for anterior horn cells

· Diseases of posterior and lateral columns

· Subacute combined degeneration:  vitamin B12 deficiency( dysfxn of dorsal columns and corticospinal tracts; results in spastic ataxic gait

· Tabes dorsalis (complication of syphilis):  isolated dorsal column dysfxn; if severe, pt can develop sensory ataxia

· Lesions of conus medullaris and cauda equina

· Cause similar si/sx b/c involvement of multiple lumbar/sacral nerve roots:  radicular pain, loss of sensation in buttocks and legs, leg weakness

· Lesions of conus medullaris also have more prominent bowel/bladder, and sexual dysfxn symptoms

