Muscular Dystrophy

· Characterized by: muscle weakness and wasting in characteristic distribution
· Pathophysiology: progressive deterioration of muscle 
· Treatment and Management: physical, occupational, speech, and recreational therapy
 

Duchenne's Muscular Dystrophy

· X-linked condition involving progressive loss of functional muscle with replacement with fibrofatty tissue
· Rare, 2-3 per 10,000 male births, 70-80% is traced to pre-generations or new mutation
· Pathophysiology: Muscle function normal early in life. There is progressive deterioration (dystrophy) of muscle both functionally and histologically.
· Age of Onset: infancy or early childhood
· Clinical manifestations: 
· No major clinical abnormalities for first few months
· Weakness becomes more noticeable with Growth
· Walking usually begins after 18months and droop present in one leg
· Calf enlargement at age 1-2
· Pseudohypertrophy is a result of infiltration of fibrofatty tissue
· Gait pattern evident by 4 or 5 years
· Age 4-8:
· increasing lumbar lordosis and side to side truncal shift during gait
· Early heel rise and an equines position of foot
· **Progressive quadriceps weakness leads to loss of knee flexion and extension
· Contractures of muscles seen in hip flexors, knee and elbow flexors
· Age 8-12:
· Loss of ability to stand and walk because of the effect of contractures and quadricep weakness
· Age 12 and older:
· Wheel chair user
· Scoliosis
· Pulmonary dysfunction worsens
· **Death occurs between 15-21 due to pulmonary infection and failure
· Gower's Maneuver
· This is the method they use to stand up from sitting on the floor
· They roll over and lie flat on the stomach. Then extends the knee to the bear position, then the hips, then the patient uses a hand on his thigh to keep his knee extended and brings the body over the knees and then stands up
· Diagnosis: DNA analysis with family history
· Lab studies:
· CK levels (muscle breakdown): 7,000 to 15,000 (normal 120-250)
· DNA analysis of dystrophin gene (shows large deletion)
· High CK +Negative DNA = Muscle biopsy
 

Becker's Muscular Dystrophy

· Inherited disease w/ male distribution pattern, milder than DMD, onset of symptoms is usually later
· Less severe muscle weakness, slower rate
· Affected maternal uncles with BMD continue to be ambulatory (able to walk) after 15-20yrs old
· Presents after age 8 with a higher incidence of cardiomyopathy
· Clinical Manifestations:
· Increase falls, toe walking, difficulty rising from floor
· Proximal muscle weakness
· Progressive symmetric muscle weakness and atrophy with pseudohypertrophic calves
· Diagnosis
· CK levels: moderate to severe elevation
· Dystrophin gene deletion analysis shows exon deletions
· Nerve conduction with boderline to low motor evoked responses
· Increase insertional activity with myopathic motor unit action potentials
 

Sleep Disorders

· If sleep is disturbed you will have cognitive problems when awake
· Young adults need 7.5 hrs of sleep a night
· Common in ALL age groups
· REM is highest in infancy, drops in young adulthood, and high again in old age
 

· DSM IV divides sleep into:
· Primary
· Secondary to a psychiatric disorder
· Medical condition/substance abuse
· Stages of sleep are based on characteristic patterns in: 
· Electroencephalogram
· high frequency: higher level of brain activity
· low frequency high amplitude: less brain activity
· Ectroculogram 
· eye movement activity
· Electromyogram
· measured on chin and neck
· Two Types of Sleep:
· NREM: inactive brain, movable body. Stage 1-4
· REM: rapid eye movements, loss of muscle movements, dreaming. Stage 5
· NREM and REM alternate with an average of 90 minutes
· Sleep Wake Cycle Involves: 
· thalmus, cerebral cortex, reticular formation, pons, brain stem
· Circadian Rhythm
· Internal clock based on 24hr day
· Controlled by Suprachiasmatic Nucleus (hypothalamic cells)
· Receives: input of light and dark from the retina
· Regulates: pineal gland which cause release of melatonin at night
· Melatonin helps regulate cycle
· Neurotransmitters involved: Serotonin, Norepinephrine, Acetylcholine
· Dopamine is associated with wakefulness
 

Stages of Sleep

· Stage I (Transition):
· Alert and relaxed, falling asleep, transition between wake and sleep (1-5min)
· Stage II (Baseline):
· NREM, slow brain waves, sleep spindles and K complexes (10-25min)
· Stage III (Short) and IV (Coma-like):
· Delta, slow wave, deepest most restorative, bedwetting (1st two 90min cycles)
· Stage V:
· REM active sleep, dream, 70-90min after falling asleep, (10-20min)
· Cycle of Sleep: Stage 1, 2, 3, 4, 3, 2, 4
 

· Sleep disorders can lead to REM latency as in Narcolepsy
· REM latency: the amount of time from onset of sleep to get to REM sleep
· Psych disorders shorten REM
 

Primary Sleep Disorders

Dyssomnia

· Difficulty falling or remaining asleep, and waking up early
· Primary insomnia 
· Difficulty maintaining sleep; stage 1 problem, most common disorder
· More common in women, increase w/age, psych problems, comorbidities
· Loss of restorative sleep, tired during the day
· Acute insomnia
· Emotional stress, caffeine, pain, change in sleep schedule
· Nonconductive environments, short term
· Can last from 1 night to a few weeks, usually in hospitalized pts. 
· Chronic insomnia
· Due to depression, stress, pain, medical conditions, sleep apnea
· Can last from weeks to years
· Diagnosis:
· Sleep diary kept for 1-2 weeks
· Polysomnography: electrooculogram (looks for REM), electromyogram (looks for muscle twitches), electrocardiogram, breathing movements and pulse oximetry
· Treatment:
· Benzodiazepine receptor agonist- short term, limit 10 days
· nonbenzodiazepine hypnotics (Zolpidem/Zaleplon)- rapid onset/ shorter duration of action
· Antihistamines- work throughout the night
· Sleep hygiene
 

· Sleep Apnea
· Very common; life threatening, can lead to HTN
· Periods of apnea/breathing cessation during sleep
· Cessation of airflow through the nose and mouth ten seconds or longer
· Last 120 seconds and can have 500 episodes per night
· Males, increase age and obesity, large neck girth
· Obstructive sleep apnea
· Due to intermittent obstruction of upper airway, more common
· Central sleep apnea
· Etiology is disorders affecting the respiratory center in the brain
· Clinical manifestation:
· Male 30-60 w/ history of snoring and excessive daytime sleepiness, nocturnal gasping, nocturnal cerebral hypoxia
· Cardiorespiratory: increase left ventricular afterload, bradycardia, tachycardia, HTN
· Diagnosis:
· Polysomnography: overnight sleep studies. Records EEG, electroculogram, submental electromyogram
· Measurement of ventilation- periods of apnea
· Arterial oxygen saturation- decrease in sleep 
· Heart rate
· Treatment:
· Mild to moderate: weight loss, aggravating factors, sleep lateral position
· Severe: Nasal CPAP- provides positive pressure preventing occlusion of upper airway and uvulopalatophyarngoplasty
 

· Circadian rhythm disorders (jet lag, shift work, sleep phase)
· May be blind or have brain lesions
· Non-24hour sleep-wake syndrome: internal sleep wake rhythm and external differ
· Acute shifts in sleep-wake cycle: jet travel, shift in work schedule
· Time zone change: jet lag. Time changes. 
· Treatment: artificial light
 

· Change in sleep phase disorder
· Difficulty in falling asleep and awakening
 

· Narcolepsy
· Daytime sleep attacks 30min or less, abrupt transition into REM sleep
· Sleep paralysis- muscle paralysis upon awakening
· Diagnosis:
· Sleep studies- electrocardiogram movement within 15 min
· Treatment:
· Methylphenidate (Ritalin)
· REM sleep depression with antidepressants
· Adequate nocturnal sleep time and planned day time naps
 

· Motor Disorders
· Periodic movement disorder: repetitive movement of large toe with flexion. During stage 1 or 2
· Restless leg syndrome: irresistible urge to move legs due to creeping sensation 
 

Parasomnias

· Abnormal behavior or physical activity
· Night terrors (stage 3 or 4), sleep walking (stage 3-4 or REM), nightmares (during REM sleep)
· Enuresis: micturition (bedwetting) 3-4hrs into sleep, found in young children
· Treatment: benzodiazepines- suppress stage 3/4 sleep and tricyclic antidepressants
 

Psychiatric, Neurologic, or Medical disorders

Proposed sleep disorders: pregnancy induced sleep disorder

 

Brain Tumors

· Collection of space-occupying growth within normal brain tissue
· Three types of Brain Tumors
· Originating in brain tissue
· Within the skull cavity but not associated with neuroepithelial tissue
· Metastatic tumors
· Adults: 2/3 of primary brain tumors come from structures above the tentorium (supratentorial)
· Children: 2/3 of brain tumors come from structures below the tentorium (infratentorial)
· The majority of brain tumors are metastatic in origin
 

Meningioma (24%)

· Most common in middle-age females
· Benign tumor
· Derived from the arachnoid, attaches to the dura
· Treatment: surgery, external beam, particle radiation
 

Acoustic Neurinoma (10%)

· Schwannoma; Comes from shwann cells of CN 8 and 5
· Associated with neurofibromatosis 2
· Progressive ipsilateral unilateral hearing loss
· Tinnitus, vertigo, facial weakness/numbness
· Treatment: translabyrinthine surgery and radiosurgery for larger tumors 
· bengin but always taken out
 

Pituitary Adenoma (10%)

· Benign; Associated with syndromes of increased hormone secretion
· Treatment: transphenoidal excisional surgery
 

Metastatic Carcinoma

· Higher than primary tumors, age 35-70
· 15% have symptomatic brain metastasis, 5% have spinal cord metastasis
· No primary cancer site
 

Craniopharyngioma

· Benign, from remnants of Rathke's pouch
· visual and endocrine disturbances
 

Germinoma

· Common in 20s, at pineal and 3rd ventricle, benign or aggressive
· Hypothalmic-pituitary dysfunction (diabetes insipidus)
· Treatment: surgery, focal radiation
 

Dermoid Cyst

· Benign, at midline supratentorially or cerebellopontine angle
· Due to entrapped skin tissue during closure of neural tube
· Treatment: surgery
 

Epidermoid Tumor

· Benign, cystic, midline at cranial fossa, suprasellar region, or cerebellopontine angle
· From embryonic epidermal tissue
· Treatment: surgery
 

Primary Cerebral Lymphoma

· b-cell malignancy, associated with Epstein-Barr virus infection
· CT and MRI will show ring-enhancing lesions
· Treatment: glucorticoids, high dose methotrexate/cytarabine, whole-brain irradiation
 

Gliomas

· Glioma cells are supporter cells of CNS, they divide. (Neurons don’t) (50-60%)
· Glioblastoma Multiforme
· Grade 4 astrocytoma
· Most common adult primary intracranial neoplasm, most aggressive
· Survival is 5-12months
· Astrocytoma
· Common in adults, protracted course
· Located in cerebral hemispheres, cerebellum, brain stem, spinal cord
· Treatment: surgery
· Ependymoma
· Common in children, come from 4th ventricle epithelium
· Found in lumbosacral spinal canal
· Treatment: surgery, external beam radiation, causes hydrocephalus because it obstructs canal
· Medulloblastoma
· Most common brain tumor in children, occur in posterior fossa and 4th ventricle
· Treatment: surgery, chemoradiotherapy
· Oligodendrocytoma
· Slow, benign course, 15% of all gliomas
· Treatment: surgery
 

The most common source of brain metastasis is the Lung
Cancers that most commonly metastasize to the brain are:

Lung

Renal 

Colon

Breast

Commonly metastasize to the skull or brain

Melanoma

greater propensity to metastasize to the brain than any other cancer

They are highly prefused with blood and travel to brain

 

Lots of Bad Stuff Kills Glia

Lung, Breast, Skin, Kidneys, Gi

 

Brain and Spinal tumors rarely metastasize outside of the CNS

Leptomeningeal metastasis (meningeal carcinomatosis)

metastasis to the meninges of the brain or spinal cord

Treatment: palliative care, glucocorticoids and antiseizure medication 
 

 

Primary Malignant Tumors 

· the 2nd most common cause of cancer death in children, the first is leukemia
· Etiology: 
· ionizing radiation, immunosupression, inherited, and cancer
· Neurofibromatosis (Inherited)
I. Von Reclinghausen's Disease

· Benign cutaneous palpable rubbery peripheral nerve tumor (neurofibroma)
· Associated with pigmented Café au lait spots and iris hamartomas (Lisch nodules)
II. Bilateral Vestibular Schwannomas

· Mutation on chromosome 22
· Symptoms: 
· systemic, mental status changes, seizures (clinical pearl), headache (ipsilateral w/progression)
· Acoustic neuromas: Visual disturbances, hearing loss/deficiencies, vertigo
· Signs:
· Upper Motor Neuron Deficits: Long Tracts of Spinal Cord
· Hyperreflexia, spacticty/ ankle clonus, atrophy
· Babinski sign, positive romberg sign, positive pronator drift
· Hoffman reflex: flick third digit and you'll get a contraction of thumb and index finger (uncontrolled)
· Differential diagnosis:
· Ischemic or hemorrhagic CVA, subdural hematoma, tuberculoma, brain abscess, toxoplasmosis
· Diagnosis:
· CBC w/ differential, Basic Metobilc Panel, X-ray, CT scan, MRI, EEG, Magnetic resonance angiography, biopsy, lumbar puncture
· Treatment:
· Surgical excision is the treatment of choice
· Corticosteroids: dexamethasone (decrease cerebral edema)
· Osmotic diuretics: mannitol
· Anticonvulsants, ventricular shunting, radiation, chemo, palliative, referrals
· Complication: 
· Herniation
· Temporal lobe uncus through tentorial hiatis- CN 3 palsy, midbrain, PCA
· Cerebellar tonsils through foramen magnum- Cardio and Resp arrest
· Brain abscess and progressive focal/global motorsensory abnormalities
 

Acute Confusional State and Coma

· Caused by: abnormalities of bilateral cerebral hemispheres or reduced activity of RAS which leads to diminished alertness
· Consciousness: awareness of self, the environment , and ability to respond to stimuli
· Cereberal cortex: cognition
· RAS/functioning cerebral hemispheres: arousal and wakefulness
· Reticular Activating System 
· Group of neurons in core of brainstem, between medulla oblongata and midbrain
· Visual/acoustical stimuli and mental activities stimulate RAS to maintain attention and alertness
· Transmits info to cerebral cortex to regulate emotional and behavioral response
 

· The reduced comprehension, coherence, and capability to make decisions is called what?
· Confusion; What are the early signs?
· Inattention, disorientation, decreased LOC; This progresses to impairments in what?
· Memory, problem solving, language, coma
· Confusion/disorientation, agitation, hallucinations, illusions, intact alertness is what?
· Delirium
· Decreased level of consciousness, lack of mental awareness and alertness is what?
· Stupor
· Decreased alertness is called what?
· Obtundation
· Deep sleep-like state, can't be aroused, no sleep wake cycles of arousal is what?
· Coma
· Patient has emerged from coma to unresponsive state, but the cerebral hemispheres are not intacked. Patient is awake but don't respond to you. There is preserved cranial nerve and spinal reflexes, eyelid open, able to yawn and cough. There is no response to internal or external stimuli. Respiratory and autonomic function retained. There is extensive damage to both hemispheres
· Vegetative state; When is it irreversible?
· More than 6 months
 

Locked-in Syndrome

· Cant move or communicate due to paralysis of most voluntary muscles 
· Brain stem stroke, ventral part of pons damaged, damage to lower brain
· Clinical Manifestations
· Quadriplegic, cognitively intact, can feel sensation of pain and touch
· Communicates by coding
· Etiology: traumatic brain injury, medication overdose, damage to myelin sheath
· What is the management for  locked in syndrome?
· neuromusclur stimulation to regain muscular function
 

Cerebral Mass Lesions and Herniation

· Cerebral hemispheres are separated by what?
· falx
· Anterior and posterior fossa is separated by what? 
· tentorium
· Brainstem goes through what?
· tentorial notch
· Temporal lobe sits on what which touches the brain stem?
· tentorium 
· Occulomotor nerves pass between what two structures?
· temporal lobe and brainstem
· Cerebral mass lesions lead to: 
· increased intracranial pressure and low cerebral perfusion
· Pressure on RAS making it go into foramen magnum
· Herniation through tentorium compressing the midbrain (central transtentorial herniation)
· Supratentorial expanding mass leads to temporal lobe moving into tentorial notch
· Brain goes to areas of decreased pressure and results in coma and death
 

· The displacement of brain tissue into a compartment is called what
· herniation
 

Types of Herniation

Uncal Transtentorial Herniation

· Herniation of uncus into tentorial opening
· The compression of what nerve leads to the enlargement of ipsilateral pupil?
· CN 3
· Compression of the cerebrum against the bone results in what?
· Contralateral hemiparesis
· Lateral compression of midbrain and brainstem results in what?
· Coma 
 

Central Transtentorial Herniation

· Downward displacement of thalamic region through tentorial opening
· Gradual compression of brainstem
· What is the etiology of Central Transtentorial Herniation?
· supratentorial lesions (lesions above the tentorium in the cortex)
· Clinical Manifestations
· Midpoint, nonreactive pupils; decorticate than decebrate posture
· Cheyne-stokes respiration and babinski sign
 

Tonsillar herniation

· In Tonsillar Herniation the medial portion of cerebral hemispheres compress what through foramen magnum?
· Medulla 
· Compresses the cardiovascular and respiratory centers
 

Infratentorial Lesions/Herniation

· Increase pressure in what compartment?
· infratentorial
· Involves brain centers that control cardiopulmonary functions and RAS
· Herniation can occur superiorly through what or inferiorly through what?
· Superiorly: tentorial notch or inferiorly: foramen magnum 
· Upward: hydrocephalous 
· Downward: immediate death 
· Clinical Manifestations
· Brainstem dysfunction: ataxia, sensory loss
· Cranial nerve palsies: absent corneal and gag reflex
· Unilateral or bilateral limb weakness or sensory loss prior to nonreactive pupils
· Abnormal respiratory patterns
· Death
 

Increased Intracranial Pressure

· Cranial Contents: brain tissue, CSF, blood
· Increase volume leads to:
· increase ICP, which leads to: 
· diminished perfusion and ischemia of cerebral tissue
· Ischemia leads to vasodilation
· Clinical manifestations: 
· earliest signs, Cushing's triad, bilateral fixed pupils
· Treatment: hyperventilation and intubation, mannitol, narcotics, neuromsuclar paralysis, ventricular catheter for ICP monitoring, drain CSF, glucocorticoids (dexamethasone)
 

Hematomas

· What is the etiology of hematomas?
· Vascular injury
· Leads to: swelling of cerebral hemispheres, increase ICP, possible herniation and coma
 

Epidural Hematoma

· Occurs between skull and duramater from laceration of what?
· middle meningeal artery
· Causes: rapid brain compression, ICP, herniation and death
· Clinical manifestations
· Brief LOC followed by lucid period then progression to unconsciousness
· Ipsilateral dilated pupil from uncal herniation, contralateral hemiparesis
· What is the diagnostic test for Epidural hematoma and what does it show?
· CT; lenticular covex mass
· Treatment: drill a hole to release the pressure
 

Subdural Hematoma

· Subdural hematomas are between what?
· Dura mater and brain
· Movement of brain relative to skull leads to rupture of bridging vessels
· Slow bleed
· Clinical manifestations
· Acute: unconscious on impact, then increase ICP
· Chronic: symptoms one week after injury
· What is the diagnostic test for Subdural Hematoma and what does it show?
· CT of head; crescent shaped concave hematoma
· Less dense than epidural
 

Subarachnoid Hemorrhage

· Intra-parenchymal bleed
· Etiology: saccular aneurysms at bifurcations of arteries and Circle of Willis that rupture
· Clinical manifestations
· Sudden severe headache without focal neurological symptoms
· Vomiting, retinal hemorrhage, meningeal irritation, nucchal rigidity, photophobia
· "worst headache of my life"
· Diagnosis: CT non contrast, if negative do lumbar puncture
· What is Xanthochromia? 
· yellowish discoloration of CSF supernatant
· Treatment: surgery; clip aneurysm; analgesia, stool softener, IV fluids
 

Metabolic Disorders

· Interferes with substances needed for brain function 
· Decrease responsiveness of neurons 
· Drugs, alcohol, anethesia, epilepsy
· How long can the brain function without glucose?
· Two minutes
· How long can the brain function without oxygen?
· Eight minutes
 

Metabolic encephalopathy

· Causes
· Electrolyte: hypoglycemia, hyponatremia, hypercalcemia
· Respiratory: hypercarbia, hypoxia
· Hyperosmolarity, hepatic and renal failure, depress CNS
· Narcotics, alcohol, barbituates
· Clinical Manifestations
· Confusion and stupor, symmetrical motor signs, pupil response intact
· Asterixis, myoclonus, tremor, seizures, acid/base imbalance, hypo/hyperventilation
· Management: treat underlying disorder
 

Psychogenic Coma

· Clinical Manifestations:
· Resistance open eyes, nystagmus when water in ears, adverse head and eye movements
 

· Glasgow coma Scale is a method for assessing what?
· level of consciousness

 

Abnormal Signs

Pupils

· A lesion of the brain stem gives you bilateral or unilateral dilation?
· Bilateral
· Doll's head eye movement is what type of reflex?
· Oculocephalic
· Lesion of the optic or occulomotor pathway gives you bilateral or unilateral dilation
· Unilateral
· Sympathetic: dilates. Originates in the hypothalamus to spinal cord to eye
· Caloric testing: occulovestibular function. Cold water in ear canal see nystagmus
 

Reflex motor movements

· When the arms are flexed at the wrist and elbow with adduction at the shoulder, the legs extend, extensive cortical hemispheric injury involving diencephalic structures
· Decorticate posturing
· Extensor posturing of the arm at the elbow with the arm internally rotated, leg in extension. Midbrain and lower brainstem
· Quadriparesis/flaccidity: pontine or medullary compromise. Cervical spine injury
 

Respiratory Function

· Periods of rapid, deep breathing with apneic pauses is called what?
· Cheyne-stokes respiration
· Lower pontine lesion, breath held 2-3 seconds on inspiration is what type of breathing?
· Apneustic breathing
· Chaotic breathing, medullary involvement, occasional gasping and apnea is what type of breathing?
· ataxic
· CNS supratentorial lesion or metabolic. CO2 receptor very sensitive
· Central neurogenic hyperventilation: structure involvement of the lower midbrain and upper pons
 

Diagnosis

Electroencephalography: shows focal hemispheric involvement

CT no contrast: if negative lumbar puncture (meningitis, encephalitis, SAH)

MRI: superior to CT for abnormal brain structure, spine and brainstem, detection of edema, tumor or demyelination, blood work

 

Treatment

· IV naxolone, dextrose, and thiamine (avoid Wernicke Disease): all rapid acting
· If transtentorial herniation and midbrain compression likely:
· Intubation and hyperventilation to reduce partial pressure of carbon dioxide and ICP
· Manitol and high dose corticosteroids
 

Brain Death

Unresponsive to external visual, auditory, and tactile stimuli; irreversible

EEG, brain scan: black, no cerebral blood flow

Two evaluations at 6 and 12 hours

Anoxia brain damage seizures 24 hours of observation

 

Vascular Emergencies

· Results from: blockages of blood flow through a cerebral vessel. 
· Due to thrombi, emboli, or bleeding in the brain tissue
· Brain attack: 
· time-dependent tissue damage
· need for rapid treatment
· Long hospital stay- 6 days average; Leading cause of transfer to long term facility
 

Cerebral circulation

· Two internal carotids anteriorly and two vertebral arteries posteriorly
· The function of the cortex is called what?
· Homunculus
 

Major Branches of the Internal Carotid Artery

Middle Cerebral Artery

· Supplies: lateral basal ganglia, insula, inferior frontal gyrus, motor and premotor frontal cortex, language areas, auditory cortex, somesthetic cortex for face and hand
· Clinical manifestations of blockage:
· Contralateral hemiparesis
· Contralateral hemisensory (sensory as well as motor)
· Homonymous hemianopsia: loss of visual field same side
· Confusion, apraxia, contralateral body neglect
· The inability to express speech or understand, usually from left side lesion is called?
· Aphasia
 

Anterior cerebral artery

· Supplies medial surface of frontal and parietal lobes and anterior half of thalamus, corpus striatum, anterior limb of internal capsule
· Clinical manifestations of blockage:
· Contralateral weakness of leg or foot 
· Broca's aphasia and Incontinence
 

Posterior cerebral artery

· Supply: remaining occipital and inferior regions of the temporal lobes and thalamus
· Clinical manifestations of blockage involve:
· Homonymous hemianopsia of contralateral visual field
· Vertical gaze, occulomotor nerve palsy
· Anomic aphasia, alexia (inability to read), pupils spared
 

Vertebral arteries

· Vertebral arteries merge at pons to form a single what?
· basilar artery
· Branches of the basilar and vertebral arteries supply what? 
· medulla, pons, cerebellum, midbrain, and part of the diencephalon
· Clinical manifestations of blockage involves: 
· cerebellum and brain stem clinical manifestations
 

Cerebral Vascular Accident 

· Ischemic: 
· Blockage of cerebral blood flow to cerebral tissue leading to cell death
· Embolic (mostly cardiac related) and Thrombotic
· Hemorrhagic: 
· blood vessel rupture in brain
· Blood is neurotoxic to surrounding cells leading to cell death
·  Second to HTN, AV malformation, head injury
 

Types of Ischemic Stroke 

Ischemic Penumbra of Evolving Stroke

· What is a penumbra?
· Area of ischemic cells 
· An ischemic band of minimally perfused cells around a core of dead or dying cells
 

Transient Ischemic Accident

· Temporary ischemic disturbance in cerebral blood flow. Reverses prior to injury
· Focal Neurological deficit lasts less than 24 hours. (Usually less than one hour)
· Etiology: Atherosclerotic disease of cerebral vessels and emboli 
· Clinical manifestations
· Carotid system: temporary loss of speech, paralysis or paresthesia of contralateral extremity
· A clot from carotid to retinal artery, temporary loss of vision is called what?
· Amaurosis fugax
· Vertebrobasilar system: dizziness, diplopia, numbness of ipsilateral face, contralateral extremity, dysphagia, headaches, drop attack
· Diagnostic studies: 
· CT, arteriogram, MRA, Cardiac workup, hematologic workup for coagulopathies, syphilis serology, CBC, ECG, carotid doppler
· Management:
· Antiplatelet therapy: plavix, aspirin, ticlopidine
· Anticoagulant: heparin, coumadin
· Endarterectomy if 70-90%  stenosis of common or internal carotid artery
 

Large Vessel Thrombotic Stroke

· Most commonly the middle cerebral artery
· Etiology: 
· atherosclerotic plaques found at bifurcation of carotid artery in neck, or medium sized arteries in brain
· Clinical Manifestations: 
· symptoms occur rapidly or progressively at rest
· Can awake from sleep symptomatic
· Defects to cortex: aphasia, apraxia (cant perform purposeful movements
· Depends on area of brain affected
· Diagnosis: 
· CT to exclude hemorrhagic 
· MRI for ischemic lesions and for follow up
· perfusion scans, arteriography, MRA
 

Small Vessel Lacunar Infarct

· Vessels occlude due to what?
· thickening of vessel lumen
· Occlusion of small artery of MCA, circle of Willis, basilar and vertebral arteries.  
· These vessels penetrate deep into gray and white matter of cerebrum or brainstem
· Affects subcortical structures such as what?
·  basal ganglia, thalamus, internal capsule and brainstem
· Infarct that has healed is known as what?
· Lacunes (usually 3mm-2cm)
· Clinical manifestations: 
· Pure motor: internal capsule, hemiparesis, face, arm, leg
· Pure sensory: thalamus, transient numbness, sensory loss to face, arm, leg
· Ataxic hemiparesis: weakness of lower limb and incoordination, babinski sign positive clumsy hand dysarthria
· Diagnosis: Clinical and MRI
· Treatment: PT. OT, ST, prevention of secondary complications
 

Cardiogenic Embolic Stroke

· Thrombus from heart
· Etiology: 
· thrombus from rheumatic heart disease, atrial fibrillation, bacterial endocarditis, or atherosclerotic plaque in the carotid arteries
· Clinical Manifestation
· Rapid, deficits maximal at onset
· weakness/numbness, dysarthria, gait disturbance
· Abrupt onset of neurologic problems; may have cardiac problems
· Thromotic strokes: wakes you up during sleep
· Embolic stroke: suddenly during waking hours
· Hemorrhagic strokes: evolve over minutes
 

Ischemic CVA

· Treatment:
· Anticoagulation with heparin
· Antiplatelet therapy
· Anticoagulation if cardiac embolus
· Thrombolytics
· Lyses fibrin containing clots
· Ris of intracranial hemorrhage
· Complications
· Motor/sensory deficits
· Language/speech deficits
· Speech, language, and dysarthria
· Cognitive deficits, risk of contractures, dehabilitating
 

Hemorrhagic CVA

· Blood is neurotoxic
· Intracerebral hemorrhage has high mortality rate
· Risks: HTN, age, ischemic can lead to hemorrhagic, brain tumors, AV malformations
· Locations: Basal ganglia, pons, cerebellum, other cortical areas
 

Cerebral Aneurysm

· Bulge in the wall of what type of vessel?
· Arterial
· When aneurysm bursts it causes bleeding into the what?
· Subarachnoid space
· Rupture leads to subarachnoid hemorrhage
 

Cerebral Aneurysm: Non ruptured

· Asymptomatic
· Large aneurysm: chronic headache and neurological deficits possible
 

Cerebral Aneurysm Ruptured

· "Worst headache of my life"
· Ruptured berry aneurysm (accounts for 75% of no-traumatic subarachnoid hemorrhage)
· Spontaneous hemorrhage of blood into brain tissue resulting in cerebral edema, compression of the brain contents, herniation, rising ICP, spasm of adjacent blood vessels
· Etiology: aneurysm, trauma, erosion of the vessels by tumors, blood coagulation disorders
· Age 50-60 and hypertension has a higher risk
· Clinical Manifestations
· Sudden and severe generalized headache which may remain unchanged for several days and subside over 1-2 weeks
· Hypertension, vomiting, nuchal rigidity, photophobia, fever, coma
· Collapse and loss of consciousness
· Focal motor and sensory deficits, cranial nerve deficits
· Diagnosis
· CT to identify blood 
· CSF: elevated opening pressure containing bloody fluid
· Xanthochromia in CSF
· Cerebral angiography
· Complications
· Increased intracranial pressure and herniation vasospasm with cerebral ischemia
· Hydrocephalus, hypothalamic dysfunction, seizures
· Treatment
· Cerebral artiography within 24-72hrs to localize bleed
· Surgery, supportive treatment, management of hypertension
 

Arteriovenous Malformation

· Risk group 20-40yrs 
· Congenitally abnormal arteries and veins which lack what?
· Capillary bed
· Presents with hemorrhagic stroke
· Clinical Manifestation
· Subarachnoid hemorrhage, seizures, headache, hemiparesis
· Speech deficits, learning disorders
· Diagnosis: cerebral angiography
· Treatment: surgical, endovascular occlusion
 

Peripheral Neuropathy

· Which form of neuropathy involves damage to only one nerve
· Mononeuropathies
· Multiple nerves affecting all limbs are called what?
· Polyneuropathy
· Two or more isolated nerves affected in separated areas of the body are called what?
· Mononeuritis multiplex
· In the most common forms of polyneuropathy the nerve fibers most distant from the brain and the spinal cord malfunction first
· Acute neuropathy
· Example: Guillain-Barre Syndrome (primarily motor neuropathies)
· Symptoms suddelny appear, progress rapidly, resolve slowly as damaged nerves heal
 

Diagnostic Approach

· Most toxic and metabolic neuropathies are initially what and then later involve what?
· Initially: sensory; Later: motor fibers
· The differentiation between axonal, demyelinating, or both is best achieved using what two tests?
· Nerve conduction studies (NCS) and electromyography (EMG)
 

History

· With trauma or ischemic infarction, the onset will be acute, with the most severe symptoms at onset
· Inflammatory and some metabolic neuropathies have a subacute course extending over days to weeks
· What is the course (acute or chronic) of most toxic and metabolic neuropathies
· Chronic course
· Chronic: hereditary neuropathies; chronic inflammatory demyelinating polyradiculoneuropathy (CIDP)
· Relapsing and Remitting: Guilain-Barre Syndrome
· Pain: ischemic neuropathies
· Burning: small-fiber neuropathies
· Stocking-glove distribution: dying-back (distal symmetric axonal) neuropathies
· Medications: distal symmetric axonal sensorimotor neuropathy
 

Physical Examination

· Cranial nerve examination can provide evidence of what?
· Mononeuropathies; proximal involvement
· Funduscopic examination shows optic pallor which is in leukodystrophies and vitamin B12 deficiency
· Deep tendon reflexes are reduced or absent; Bilateral foot drop
· Orthostatic hypotension without a compensatory rise in heart rate when autonomic fibers are involved
· The two most useful initial laboratory tests in peripheral neuropathy are what?
· EMG and nerve conduction studies (NCS)
· They provide info as to the type of fibers involved, pathophysiology, symmetric versus asymmetric or multifocal pattern of involvement
· The most common presentation is a distal symmetric sensorimotor neuropathy
· Initial evaluation: fasting serum glucose, glycosylated hemoglobin, blood urea nitrogen, creatinine, CBC, ESR, UA, vitamin B12 and TSH levels
· CSF is useful in evaluation of what?
· Myelinopathies and polyradiculopathies
· Elevated total protein level with less than 5 WBC is present in what?
· Acquired inflammatory neuropathy (Guillain-Barre syndrome, CIDP)
 

Treatment

· The goal of treatment is to manage the underlying condition causing the neuropathy and repair damage,a s well as proved symptom relief
· Medications
· OTC analgesics
· Antiepileptics (gabapentin, phenytoin, carbamazepine)
· Antidepressants (tricyclics- amitryptyline)
· Mexiletine
· Codeine/oxycodone; lidocaine
· Surgical intervention often can provide immediate relief from mononeuropathies caused by compression or entrapment injuries
 

Bell's Palsy

· Facial Palsy: usually unilateral and may be due to trauma, surgical intervention, tumor, stroke or infection of the 7th cranial nerve
· The patient typically c/o a heaviness or numbness in the face
 

· Bell's Palsy is a form with acute onset and unknown cause, possibly viral infection
· Edema may play a part leading to compression of nerve fibers resulting in what?
· Acute unilateral paralysis of facial muscles
· The common cold sore virus, herpes simplex, and other herpes viruses are the likely cause of many causes of Bell's palsy
· Prognosis for Bell's palsy is very good
· With or without treatment most patients begin to get significantly better within 2 weeks
· Treatment
· Steroids are the most effective treatment (but don’t use if Lyme is suspected)
· Acyclovir combined with prednisone
· Analgesics; corticosteroids; massage; splint
· Diagnosis
· Diagnosis is clinical, but consider Lyme disease in endemic areas
· If paresis fails to resolve in 10 days give EMG
 

Muscular Dystrophy

· Refers to a group of disorders that have little in common except for their name and the fact that they are inherited
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· Diagnosis:
· Serum CK is elevated
· EMG pattern that of myopathy
· Muscle biopsy shows active myopathy but nonspecific
 

Brachial Plexus Injuries (Erb's Palsy)

· A brachial plexus injury is a nerve injury
· The nerves that are damaged control muscles in the shoulder, arm, or hand and any or all of these muscles may be paralyzed
· The brachial plexus is a network of nerves, conducting signals from the spine to the arm and the hand
Name the four types of nerve injury

· Scar tissue forms around injury
· Neuroma
· Nerve torn, but not where it attaches to the spine
· Rupture
· The nerve is torn from the spine
· Avulsion
· Nerve damaged but not torn
· praxis
 

Myasthenia Gravis

· Neuromuscular disorder characterized by weakness and fatigability of skeletal muscles; no cure
Pathophysiology

· The underlying defect is a decrease in the number of available Ach receptors at neuromuscular junctions due to an antibody mediated autoimmune attack
· A process is terminated by hydrolysis of Ach by what?
· AChE
· The neuromuscular abnormalities caused by an autoimmune response mediated by specific anti AChR antibodies
· In 65% of patients the thymus is hyperplastic
Clinical Manifestations

· What are the cardinal features of Myasthenia Gravis?
· Weakness and fatigability
· Remission is rarely complete or permanent
· Myasthenic Crisis
· A crisis is if weakness in respiration or swallowing becomes severe and respiratory assistance or intubation is necessary
· What is the most common cause?
· Intercurrent infection
· Treatment: early antibiotic therapy, respiratory assistance, pulmonary physiotherapy
· Early involvement: lid and extraocular muscles
· True or False. Limb weakness is often proximal and may be asymmetric.
· True
· True or False. Deep tendon reflexes are absent.
· False. Preserved
· Name three drugs that may exacerbate MG
· Penicillamine, aminoglycoside antibiotics, procainamide
 

· Diagnosis:
· What is the test of choice?
· Acetylcholine receptor antibody test
·  Edrophonium Test(initial dose 2mg IV, second dose 8mg IV): anticholinesterase meds cause mared improvement of symtoms, but a high false-positive rate limits utility
· CT and EMG
· Treatment: 
· Anticholinesterase (pytidostigmine)
· Immunosupressive agents (glucocorticoids, azathiopriane)
· Thymectomy and plasmapheresis
 

Lambert-Eaton Myasthenic Syndrome

· Presynaptic disorder of neuromuscular junction
· Proximal muscles of lower limbs most commonly affected
· Caused by auto antibody directed against calcium channels on the motor nerve terminals resulting in release of ACh
· Clinical Manifestation
· True or False. Patents with LES have depressed or absent reflexes
· True
· Autonomic changes and show incremental responses on repetitive nerve stimulation
· Treatment: involves plasmapheresis and immunosuppression
 

Pain

· An unpleasant sensory emotional experience associated with actual and potential tissue damage
· What are the chief receptors of pain?
· Free nerve endings of unmyelinated C fibers and myelinated A fibers
· Via abnormal mechanical stimulation, what are the prime pain provoking factors?
· Inflammatory conditions
 

· Pathway of pain receptors (nonciceptors)
· First-order neurons: to the dorsal horn of the spinal cord
· Second-order neurons: to the contralateral spinal cord
· Third-order neurons: via the spinothalamic tract to the RAS and thalamus
 

Neuropathic Pain

· In what ways does neuropathic pain differ from inflammatory/nonciceptive pain?
· Direct injury to nerves in neuropathic pain
· Damage to small unmyelinated and myelinated fibers results primarily in what?
· Abnormal temperature and pain sensation
· Neuropathy to large myelinated fibers results in motor, light touch, or proprioceptive defects
· What are the two most common causes of diabetic  neuropathy?
· Diabetes mellitus and alcoholism
 

· Mononeuropathy
· Injury to or damage to any isolated nerve
· Caused by: trama and local compressive factors
· Multiple Mononeuropathies
· Asymmetric, progressive
· Results from: systemic disease
· Diffuse Polyneuropathies
· Symmetric, distal initially
· Complication of: systemic disease
 

History

· Pain is typically unilateral and of distal extremities initially 
· Non-painful stimuli that evokes pain is called what?
· Allodynia
· Hypersensitivity to stimuli is called what?
· Hyperesthesia
Clinical Manifestations

· Orthostatic hypotension, hyporeflexia, anhidrosis, urinary retention
· Unreactive/dysfunctional pupils
· sensory deficits: vibratory, temperature, pain
· Associated skin findings: ulcers, gagrene, raynaud's phenomenon
· Joint abnormalities: charcot's joint
· All neuropathies have a component of altered sensory, motor, or mixed deficits
Treatment

· Underlying disorder
· Neuropathy management
· Amitriptyline, nortriptyline
· Mexiletine, gabapentine, carbamzepine, phenytoin, lamotrigine
· Topical lidocaine, baclofen, lyrica
 

· The irritation and compression a nerve root of the spinal cord resulting in numbness, tingling, paresthesias, and weakness of a corresponding dermatome is called what?
· Radiculopathy
· Motor and sensory neuropathy affecting 2 or more distributions or branches in the body and is most commonly associated with diabetes mellitus and multiple nerve compression syndrome is called what?
· Mononeuritis multiplex
 

Complex Regional Pain Syndrome

· Reflex neurovascular dystrophy, causalgia, reflex sympathetic dystrophy
· Characterized by: severe, burning neuropathic pain occurring in at least one limb, often increased at nigh, during emotional upset or peripheral sympathetic activation
 

Headaches

 

Migraine Headaches

Etiology of Headaches

· What is found to cause neurochemical disruptions which causes headaches?
· Neuronal disease with vascular disruption 
· A depletion and abnormalities of what causes the vessels to act differently?
· Serotonin, dopamine, norepinephrine
 

Pathophysiology of Headaches

· What is the pathophysiology of a headache?
1. Vasoconstriction 

2. Period of transient oligemia 

· (cortical spreading depression that begins occipitally and spreads rostrally)
3. Vasodilation

4. Release of inflammatory mediators

· Name some triggers of headache
· Stress, hormonal change, menstrual cycle, lack of sleep, certain foods, alcohol, missing meals, fatigue, exertion
 

Clinical Manifestations

· Migraine headaches are usually unilateral or bilateral?
· Unilateral
· Warnings that precede migraines, and are characterized by mood disruptuion, hunger, or food cravings is what?
· Prodrome
· Focal disruption of neurological function present before a migraine is called what?
· Aura
· What is the most common type of aura in migraines?
· Visual aura
· What type of migraine presents with the aura?
· Classic
· Is the headache gradual or sudden in onset? And typically lasts how long?
· Gradual; 4-72hrs
· What are the four most common symptoms associated with it?
· Nausea, vomiting, photphobia, phonophobia
 

Variants of Migraine Headache

· Occipital headache with symptoms of aphagia, vertigo, tinnitus, ataxia, visual changes, dizziness, decrease hearing, may lose consciousness and bilateral hemiparesis is called what?
· Basilar migraine
· Palsy of the ipsilateral 3rd cranial nerve. Patient may have ptosis and dilated pupils.
· opthalmoplegic
· Persistant migraine that does not resolve spontaneously and does not respond to meds such as Triptans and NSAIDS
· Status migranosus
· Unilateral hemiplesia paralysis or hemiparesis weakness. The deficit is transient and it may clear from minutes to hours
· Hemiplegic migraine
· Migraine-like headaches greater than 15days a month for greater than 6 months
· Chronic migraine
· Persistent or permanent neurological deficits persisting beyond migraine attack usually with neurological imaging changes (ischemia)
· Migrainous stroke
· What is Bicker Staff Syndrome caused by and what migraine is it associated with?
· Vertibrobasilar constriction; basilar migraine
· An aura not followed by a migraine headache is called what?
· Migraine equivalent
 

Treatment

· What is the treatment for mild to moderate migraine attacks?
· Analgesics/NSAIDs
· What is the treatment for moderate to severe migraine attacks?
· Serotonin receptor agonists (triptan class), ergot medications, narcotics
· Any patient that has had a migraine headache because they have a high risk for neurological injury should be treated how?
· Prophylactically 
· For patients with weekly episodes that are interfering with activities should be treated with?
· Prophlyactic measures. What's the first and second line?
· First: tricyclic antidepressants (amitriptyline) and beta blockers
· Second: calcium blockers, relaxation training, acupuncture
 

Tension Headache

Clinical Manifestations

· Where is the location of the headache?
· Bilateral, bifrontal-occipitonucchal location
· What is the duration ?
· 30min to 1 week
· Is the headache gradual or sudden in onset?
· Gradual
· True or False. The pain is non pulsitile, dull, pressing, band like with tightening quality
· True
· True or False. It is associated with nuchal rigidity and muscular weakness.
· False. Stiffness in the neck and muscular tightness
· Kruger said not to confuse nuchal rigidity (found in meningitis) with neck stiffness
 

Treatment

· For acute attacks?
· NSAIDS
· For Severe attacks?
· Migraine meds
· Prophylaxis?
· Antidepressants
 

Cluster Headache

Etiology and Pathophysiology

· Cluster headache is suspected to have a hypothalamic hormonal influence and pain is generated at what level?
· Pericarotid and cavernous sinus complex
· It may be related to the disruption of what four things
· Circadian rhythm

· Auto-regulation of cerebral arteries

· Serotonin CNS metabolism/transmission

· Histamine concentrations

 

Clinical manifestations

· True or False. Cluster headaches peak in 15 min and has sudden, severe, unilateral, periorbital and temporal pain
· true
· True or False. Cluster headaches present without aura
· True
· The typical duration of the episodic cluster headaches is what?
· 2 weeks- 3months
· Horner's syndrome which is associated with cluster headaches consists of what?
· Ptosis, miosis, and anhydrosis
 

Treatment

· What is the paramount treatment?
· Prophylactic therapy
· What is the drug of choice for cluster headaches?
· Sumatriptan
· What are the drugs for prophylaxis?
· Verapamil, lithium, ergots, steroids
· For refractory cases what do we use?
· Invasive nerve blocs, ablative neurosurgical procedures
 

Differential Diagnosis of Headache

· Sudden onset, unilateral, severe, decreased vision. What test do we do?
· Aneurysm/AVM; CT scan w/ contrast
· Throbbing occipital headache, diastolic greater than 130, signs of end organ damage. What type of headache is this?
· Hypertensive headache
· A woman falls and hits head with a brief loss of consciousness, she is fine, but then gets confused and then has a rapid neurological deterioration. What is the diagnosis and test?
· Epidural hematoma; CT of head
· Venous bleeding after trauma, if acute: mental status depression and/or focal neurological findings, if chronic: hemiparesis and seizures, between dura and arachnoid, crescent shape
· Subdural hematoma
· Stabbing/ aching, worse with bending or coughing, rhinorrhea. What is the sign of resolution?
· Sinusitis; bleeding
· Benign headache following cough, sneeze or other valsalva maneuver
· Exertional headaches
· Elderly, severe scalp and temporal pain, associated with PMR, palpable, tender temporal artery. What do you see on biopsy? What is the treatment? What is the complication?
· Temporal arteritis; giant cells, increased ESR; high dose steroids; blindness
· Fever, altered mental status, papilledema, nausea vomiting and seizure. What is the diagnosis and test?
· Brain abscess; MRI
· Mass lesions stretching arteries and other pain sensitive structures
· Intracranial pathology
· From too frequent use of analgesic, daily or near daily headaches, do not respond to any analgesic except the offending agent, wean patients from analgesics
· Rebound analgesics headache
· First or worst, headache of sudden onset, vomiting, meningismus, altered mental status. What test do we do?
· Subarachnoid hemorrhage; CT scan, if negative lumbar puncture
· Located between the skull and dura, biconvex appearance arterial bleeding after trauma.
·  epidural hematoma
· Temporal headache, earache, crepitus. What is the diagnosis, treatment, and test?
· Temporomandibular joint syndrome; anti-inflammatory; x-ray
· Carbon monoxide toxicity, sleep apnea, anemia, cherry red lips
· Hypoxia- induced headache
· Nausea/vomiting, eye pain, conjunctiva injection increased IOP
· Acute glaucoma
· Transient, shock like facial pain, ear pain, multiple times a day. And what is the treatment?
· Trigeminal neuralgia; carbamazapene
· Spondylosis (spinal arthritis), posterior-occipital pain, neck pain, arm pain, chronic headache, increased by activity, history of trauma, spinal or muscle tenderness. And what is the test?
· Cervical; MRI
· Pain on awakening, progressively worsens, worse with valsalva, ataxia increase ICP, triad of headache, vomiting, papilledema and new onset seizure. And what test?
· Brain tumor; MRI
· Fever, non-focal, meningisms. And what test?
· Menignitis/encephalitis; CT scan followed by lumbar puncture w/ CSF analysis
 

Traumatic Brain Injury

· What is the most common cause of death after severe head injury?
· Elevated intracranial pressure
· Initial structural injury to the brain as a direct result of trauma is primary or secondary brain injury?
· Primary brain injury
· Any subsequent injury to the brain after the initial insult such as brain edema, increase ICP, hypoxia and systemic hypotension is primary or secondary brain injury?
· Secondary brain injury
· Which injury is more fatal or worse, primary or secondary?
· Secondary
 

Pathophysiology

· In a typical adult, intracranial volume is about what?
· 1500mL
· When significant head injury occurs what develops
· Cerebral edema
· In adults normal ICP is considered what
· 0-15mm Hg
· Elevation in ICP are harmful because they can result in decrease what?
· Cerebral blood flow
· Increasing ICP compromises cerebral vessel autoregulation leading to what?
· Vasodilation
· With the loss of autoregulation what becomes the sole determinant of cerebral blood flow?
· Blood pressure
 

Brain is directly injured by mechanical impact or shear/rotational forces on axons, blood vessels. Name the injury
· Injury at the opposite side of impact
· Countrecoup injury
· Skull stops moving, brain rotates and rips axons and blood vessels and impacts the skull
· Deceleration injury
· Injury at the site of impact
· Coup injury
· Skull moves and impacts stationary rain from a direct blow to the head
· Acceleration injury
 

· If cushing's triad is present it may indicate that the ICP is at life threatening levels, what are the components of it?
· Hypertension, bradycardia, bradypnea
· True or False. Bilateral fixed and constricted pupils suggest diffusely increased ICP and inadequate cerebral perfusion
· False. Bilateral fixed and dilated pupils
· What is the maximum score on the Glasgow coma scale?
· 15
· What is the minimum score on the GCS?
· 3
· What score on the GCS indicates severe traumatic brain injury?
· Less than 8
· What is the diagnostic test of choice in evaluation of traumatic brain injury
· CT without contrast
 

Name the use of each window on the CT scan

· Bone window
· Bony anatomy of skull
· Tissue window
· Brain
· Subdural window
· Intracranial hemorrhage
 

· Physiologic injury to the brain following blunt trauma that may result in a brief loss of consciousness without evidence of structural alteration that usually occurs in midbrain is called what?
· Concussion
· Head, n/v, memory loss, dizziness, blurred vision, emotional ability, and sleep disturbances that lasts about 2-4 months and peak 4-6 weeks after head injury is called what?
· Post-concussive syndrome
· Comminuted fracture displaced inwardly is what type of fracture and what is the treatment
· Depressed skull fracture; surgically only if segment is depressed greater than 5mm
· A linear fracture at skull base and presents with CSF otorrhea, rhinorrhea, hemotympanum, ecchymosis over mastoids and around the eyes is called what?
· Basilar skull fracture
· Located between skull and dura, has a smoothly marginated bicovex shape, usually an arterial bleed and intends to enlarge rapidly
· Epidural hematoma
· What is the most common cause of epidural hematoma
· Linear skull fracture that passes through an arterial channel in the bone
· Located between the inner layer of dura but external to brain and arachnoid membrane, outer edge is convex, inner border is concave, giving this a crescent shape, usually of venous origin?
· Subdural hematoma
· What is the treatment for epidural and subdural hematoma?
· Surgical burr hole (trephination)
· What is the refractory treatment for epidural and subdural hematoma
· Emergent craniotomy
· Hemorrhages in the brain parenchyma is known as what?
· Intraparenchymal hematoma
· Posttraumatic lesions in the brain that appear as irregular regions, in which high density changes and low density changes are present is what?
· Contusions
· What is the main difference between a concussion and contusion?
· Contusion has evidence on CT scan
· Presence of blood within the subarachnoid space with sudden onset of severe headache, n/v, meningeal irritation, photophbia, LOC, neck stiffness, back pain. And what is the treatment and test
· Subarachnoid hematoma; sedation, anti-hypertensive meds; CT if negative lumbar puncture
· MRI is superior to CT scan for identifying what?
· Diffuse axonal injury
· Neuronal injury in the subcortical gray matter or the brainstem as a result of severe rotation or deceleration, rarely results in death
· Diffuse axonal injury
· Rarely used in evaluation of acute head injury, limited to suspected vascular injury, including unexplained neurological deficits, especially in the setting of temporal bone fractures, and patients with clinical evidence of a potential carotid injury
· Angiography
· How do you treat closed head injury that is mild and non progressive
· Observation and supportive care
· Reverse trendelenburg position, hyperventilation, diuretics, short-acting sedatives and analgesics, lowering body temperature, ventriculostomy with CSF drainage, anticonvulsants, and decompressive craniectomy are all treatments for what?
· Increased intracranial pressure
· Penetrating trauma frequently results in severe what? 
· ICP elevations
· How do we treat high velocity missile (bullet) injury?
· Debridement of bullet tract, dural closure, skull reconstruction
· When brain shifts within skull, cranial nerves may be stretched at their exit sites from the skull, or damaged in narrow bony canals and grooves causing what?
· Focal neurological deficits
· The most common cranial nerve injuries are
· 1 2 7 8
· Clear rhinorrhea or otorrhea, immediately or in a delayed fashion, most common in patients with basilar skull fracture is called what?
· CSF fistula
 

Amyotrophic Lateral Sclerosis

· ALS has a predilection for what system?
· Motor
· Degeneration of the lateral corticospinal tracts in the spinal cord effects the upper or lower motor neurons? And what are the symptoms
· Upper motor neurons; spasticity, hyerreflexia, babinski sign
· Direct consequence of muscle denervation effects the upper or lower motor neurons? What are the symptoms
· Lower motor neurons; weakness, atrophy, wasting, fasciculation (twitching)
· In sporadic ALS elevated levels of what have been found in serum and CSF?
· Glutamate
· A major excitatory neurotransmitter in CNS; accumulation at synapses triggers excessive stimulation of excitatory receptors on postsynaptic cell
· Glutamate
· True or false. The onset of ALS is usually focal and asymmetric
· True
· True or false. ALS presents with unilateral limb weakness with atrophy of muscle groups
· False. Bilateral
· Complete paralysis of voluntary muscles in all parts of the body except those of eye movement, mute, paralyzed, and blink to communicate is called what?
· Locked in syndrome
· The key finding in involved limb is a combination of lower and upper motor neuron dysfunction presenting with what?
· Weak, atrophic, fasciculating muscle in combination with increased tone and hyperreflexia
· ALS is differentiated from a root or peripheral nerve lesion when what occurs?
· Focal limb weakness
 

Differential Diagnosis

· Brainstem lesions including mass, stroke, demyelination or other degenerative disease
· Upper motor neuron lesions
· CN palsies, spinal cord trauma, tumor or myelopathies, radiculopathy, neuropathy
· Lower motor neuron lesions
 

Treatment 

· What is the treatment for ALS
· Riluzole (rilute)
· What is the treatment for spastic muscles
· Baclofen (lioresal)
· For control of secretions in respiratory symptoms use what?
· Amitriptyline
 

Complications

· Pneumonia (aspirational), DVT, decubitus ulcers, foley catheter, UTI, nutritional deficiency
 

Seizure Disorders

· Two or more recurrent seizures unprovoked by systemic or acute neurological insults (idiopathic) is called what?
· Epilepsy
· Abnormal, excessive excitation of population of cortical neurons, sudden change in cortical electrical activity, manifested through motor, sensory or behavioral changes, with or without an alteration in consciousness
· Seizure
 

Classification of Seizures and Associated Signs and Symptoms

Partial Seizure

· Seizure focus begins in one area of the what?
· Cerebral cortex
· May present with motor, sensory, autonomic changes
· What are the three types of partial seizures?
· Simple, complex, secondarily generalized
· Focal seizures with alteration of consciousness that begins with behavioral arrest and is followed by brief postictal confusion is what type of seizure?
· Complex seizure
· Brief sensory, motor, autonomic or psychic manifestation, no alteration of consciousness is what type of seizure?
· Simple
· Involves primary motor cortex, muscle groups in a distal to proximal fashion and is associated with partial seizures
· Jacksonian seizures
Clinical Manifestation of Simple Seizure

· Paresthesias in the arm, jerking or spasms of the arm, mood changes
· déjà vu, mild hallucinations, extreme response to smell
· lasts seconds to minutes
· Usually has temporary weakness in certain muscles following seizure
Clinical Manifestation of Complex Seizures

· Unresponsive to verbal commands, 60-90 seconds and resistant to physical manipulation
· Mental and psychological symptoms
· 80% of complex seizures originate where causing loss of judgment, involuntary or uncontrolled behavior, or loss of consciousness?
· Temporal lobe
· 20% of complex seizures originate where causing bizzare motor behaviors such as bicycling or fencing posture?
· Frontal lobe
· Odor/taste, feeling of warmth or visual/auditory hallucination may occur, what is this called?
· Precedent aura
· What is the Pathway of Secondarily Generalized seizures?
· Aura

· Complex partial seizure

· Generalized tonic-clonic seizure

· May progress so rapidly that the partial stage is not noticed
 

Generalized Seizures

· Generalized seizures affects both what and results in loss of consciousness?
· Cerebral hemispheres
· What are the tree types of generalized seizures
· Absence, myoclonic, tonic-clonic
Absence (petit mal)

· Brief episodes of impaired consciousness, sudden immobility and blank stare
· When is the age of typical onset?
· Childhood or adolescence
· Child stops activity, do not fall, can't remember event, resumes activity after seizure
· Clinical Manifestations
· No convulsive activity, no aura or postictal confusion, repetitive linking
· What often precipitates these seizures that typically begin during childhood and may persist into adulthood
· Hyperventilation or photic stimulation
· Often unrecognized until develop generalized tonic-clonic seizures
· What does the EEG show?
· Classic 3.5Hz generalized spine-and-slow wave complexes
 

Myoclonic

· Localized to certain muscle area
· Sudden, brief, repetitive, arrhythmic, jering, motor movements that last <1 second
· What does the EEG show?
· Classic fast polyspine-and-slow wave complexes
 

Tonic-clonic (grand mal)

· Sudden onset tonic contraction for several seconds, causing patient to fall and lie rigidly with trunk and limb extension, followed by clonic rhythmic movements, become flaccid, prolonged postictal confusion
· Total time is 2-3 min
· If throat/larynx affected, may have stridor as inhales: they have a yell as they fall and may stop breathing, drool, oral and laryngeal stenosis
 

· Neurological deficit following seizure, lasts <48 hours and may cause hemiparesis or blindness is what type of paralysis?
· Temproary paralysis (Todd's paralysis)
 

Status Epilepticus

· Considered a neurological emergency
· Seizure lasting >30 min or repetitive generalized seizure without return to consciousness
· Clinical Manifestations 
· Depend duration and type of seizure
· Increase catecholamine secretion, pupil dilation, hyperglycemia, hyperkalemia, hypertension, pulmonary edema, acute tubular necrosis from myogloinuria after rhabdomyolysis, tachycardia, mydriasis
· Treatment:
· What is the first and second line drug of choice?
· First: lorazepam (Ativan) IV; Second: Phenytoin (dilantin) IV
· Other Treatments
· Adequate ventilation/O3 
· Thiamine and glucose IV
· Phenobarbital (luminal) IV
· If the meds don't work the patient has what?
· Refractory seizure
· Refractory Seizures
· Admit to ICU and induce drug coma
· Infusion of short acting agent (benzo, propofol, barbiturate) to get burst suppression pattern EEG and stop seizure
 

· What is the most common cause of seizures in elderly
· CVA and TIA
 

Febrile seizures

· Generalized seizure occurring 3 months through 5yrs; lasts <15min
· First seizure should get fever workup
· CBC, blood culture, UA, CXR, lumbar
 

· Chronic Seizure Disorder with Typical Pattern
· May only need serum glucose and anticonvulsant levels
 

Diagnosis

· What is the most common cause of recurrent seizures in children, and many adults?
· Inadequate level of anticonvulsant medication
· What test evaluates structural causes of seizures for patients with persistent or progressive alteration of mental status, focal deficits, or seizure associated with trauma
· Non-contrast head CT
· Which test measures the brain waves
· Electroencephalogram (EEG)
· Which test is sensitive for low grade tumors, small vascular lesions, early inflammation, and early CVA
· MRI
· Which test evaluates for possible substrate for an epileptogenic  zone?
· MRI
Treatment

· Standard of care for single, unprovoked seizure:
· Avoidance of typical precipitants (alcohol, sleep, deprivation)
· No anticonvulsants
· Repeat seizure in patients on anticonvulsants
· Due to missed dose
· Give loading dose and continue regular regimen
· What drug do we use for actively seizing patients and what is the 2nd line drug?
· Benzodiazeepenes; 2nd line: phenytoin or phenobarbital
· What is the drug of choice for absence seizures?
· Ethosuximide (Zarontin)
· What are the drugs used for myoclonic seizures?
· Valproic acid (depakene)
· Lamotrigine and/or topiramate
· What is are the three drugs used for tonic-clonic seizures?
· Valproic acid (depakene)
· Carbamazepine (tegretol)
· Phenytoin (dilantin)
· What is the drug of choice for partial seizures
· Carbamazepine (tegretol)
· What are the two most common alternative drugs?
· Lomatrigine (lamictal)
· Topiramate (Topamax)
· Pregnancy
· Woman should take folic acid at least 1mg/day to decrease rate of neural tube malformation in the fetus
· Take meds that best control epilepsy
· Surgery
· Vagus nerve stimulation, partial or full resection of focus, disconnection procedure
 

· What is the most common serious injury associated with epileptic seizures?
· burns
 

Multiple Sclerosis

· An autoimmune idiopathic inflammatory demyelinating CNS disease
· Recurrent disease with constant lesion formation
· After period of demyelination you have redistribution of electrolyte channels and though it is repaired it's not the same as before
· The most common debilitating disease among young adults in US
 

Pathophysiology

· Disease results in a conduction delay or block at demyelinated segments, temporary because of the redistribution of electrolyte channels
· Does increased body temperature slow or speed conduction?
· Slows
· Antibodies to myelin basic protein, both in blood and CSF
· What is the pathologic hallmar of MS?
· CNS inflammation with subsequent demyelination
· The degree of damage to the axon correlates with clinical disability
· Lesions often involve: 
· Optic nerve and white matter of the cerebellum
· Brain stem, basal ganglia, spinal cord
 

Name the Categories of Multiple Sclerosis

· Gradual decline where patient keeps accumulating disability without gradual remission, most common in men, starts at 40, more axonal involvement, less visual involvement
· Primary progressive MS
· Acute exacerbations lasting weeks to months with gradual full or partial remission
· Relapsing remitting MS
· Primary progressive MS with addition of sudden episodes of new symptoms or worsened existing ones
· Progressive relapsing MS
· Relapsing remitting MS with stage of new and continuous deterioration
· Secondary progressive MS
 

Clinical Manifestations

· More than 2 episodes of symptoms and more than 2 signs that show pathology in white matter tracts of the CNS
· Decrease joint position and vibration sense, numbness tingling
· Spasticity, hyperreflexia, weakness, paralysis, incontinense, dysarthria
· Particularly fatigued after taking hot shower or activity in heated environments
· Stabbing facial pain along the trigeminal nerve tract is called?
· Trigeminal neuralgia
 

Idiopathic Trigeminal Nerve Illness

· Inflammation or demyelination of the optic nerve, visual blurring, flashes of light, decrease acuity
· Optic neuritis
· Lesions in the median longitudinal fasciulus results in bilateral medial rectus palsy this will cause an adduction deficit in each eye and nystagmus upon abduction of both eyes
· Bilateral internuclear opthalmoplegia
· A region of the brain that all optic muscles communicate is called what?
· Median longitudinal fasciculus
· Visual deterioration due to hot meal, bath, and hot water is called what?
· Uhthoff phenomenon
· Acute partial loss of motor, sensory, autonomic, reflex and sphincter function below level of lesion, unchanging level
· Acute transverse myelitis
· Acute transverse myelitis accompanied by bilateral optic myelitis is called?
· Devic Syndrome
· Acute onset of motor, sensory, cerebellar, and CN defects with encephalopathy, AMS, progressing to coma and eventual death. Identical to MS
· Acute disseminated encephalitis
· Neck flexion results in electric shock-like feeling in the torso or extremities and is present in MS. What sign is this?
· Lhermitte sign
 

Diagnosis:

· What is the test of choice for MS?
· MRI of head with gadolinium
· CBC with differential, UA and culture, serum electrolyte, serum glucose
· CT scan of head, lumbar function
· If diagnosis is uncertain or to rule out CNS infection what test do we do?
· CSF analysis
Treatment:

· What is the test of choice for acute MS exacerbations with optic neuritis and general MS?
· IV methylprednisolone (Solu-Medrol)
· What is the test of choice for acute MS exacerbations with transverse myelitis and encephalitis?
· IV Dexamethasone
· This drug blocks attachment of immune cells to brain blood vessels, used only for MS not responding to other therapy?
· Natalizumab (tysabri)
· For spasticity: baclofen (lioresal) or diazepam (valium
· For depression and emotional lability: amitriptyline
 

Movement Disorders

· Involuntary, non-repetitive, occasionally stereotypical movements affecting distal, proximal, and axial musculature in varying combinations due to basal ganglia disorders and classified as extra pyramidal is called what?
· Dyskinesia
· Excessive amounts of spontaneous motor activity with abnormal involuntary movements
· Hyperkinetic
· Purposeful motor a activity is absent (akinesia)  or reduced/slowed (bradykinesia). Occurs in Parkinson's disease
· Hypokinetic
· What are the tree major components of the neural motor system, involved in producing voluntary movements?
· Corticospinal (pyramidal) tracts, Cerebellum, Basal Ganglia
 

Corticospinal (pyramidal) tracts

· Connects cerebral cortex UMN to LMN of brain stem/spinal cord
· Influence the motor neurons of the distal muscles of the extremity but they also modulate our movements against gravity so that we have free motion
· Upper Motor Neuron Lesion
· Affects UMN in the cerebral cortex, white matter, brainstem, or spinal cord
· Decreased activation of lower motor neurons
· What muscle groups are affected more severely (distal or proximal)?
· Distal
· Spasticity accompanies UMN weakness
· affect ability to perform rapid repetitive  movements
· Lower Motor Neuron Lesion
· Affects LMN in brainstem, spinal cord, or skeletal muscle
· Decrease number of motor units activated; fasciculation or twitches
· Hyporeflexia, decrease muscle tone, weakness or flaccid paralysis
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Cerebellum

· Center for motor coordination, strength minimally affected
· Cerebellar disorders: abnormal range , rate, and force of movement
 

Basal Ganglia

· Group of interrelated structures deep in forebrain
· Output is directed to the thalamus through the cerebral cortex
· Disorders of the Basal Ganglia: extrapyramidal
· What is the hallmark of basal ganglia disorders?
· Involuntary movement, changes in tone and posture 
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Tremor

· Rhythmic, alternating involuntary movement caused by repetitive muscle contraction and relaxation
· Appears as an oscillation associated with age and neurological disease
· Maximal when body part is maintained against gravity, lessened by rest, what type of tremor?
· Postural
· Slow tremor usually affects the hands, head, and voice, beginning, hereditary, increases during movement, autosomal dominant, minimal at rest, enhanced by anxiety. What type of tremor and what is the treatment
· Essential; benzo, propanolol
· Maximal during voluntary or purposeful movement toward a target, occurs in MS and other cerebellar outflow disease. What is type of tremor?
· Intention (kinetic) tremor
· Maximal at rest and becomes less prominent with activity
· Rest
· Unilateral "pill-rolling" tremor at rest is characteristic of what?
· Parkinson's Disease
 

Name the Movement Disorder

· Brief, rapid, jerky, purposeless, irregular involuntary movements of the distal extremities and face, may merge into purposeful or semi-purposeful acts that mask the involuntary motion and is associated with Huntington's.
· Chorea
· Writhing movements, often with alternating postures of the proximal limbs that blend continuously into a flowing stream of movement. Usually including hands and figures.
· Athetosis
· Acute onset usually due to toxins (levodopa, dopamine agonists), pregnancy, hyperthyroidism, and associated with Rheumatic fever is called what?
· Sydenhams Chorea
· Sustained abnormal postures and muscle contractures, disruptions of ongoing movement resulting from alterations in muscle tone. May be generalized, focal or segmental. Patient becomes fixed in a grotesque posture is called what? And what is the treatment?
· Dystonia
· Treatment: anticholinergics, botulinum toxin injection
· Spasmodic torticollis and cervical dystonia are the most common examples of what?
· Dystonia 
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· A rapid, brief irregular contraction of muscle or group of muscles that occurs normally at sleep is called what? And what is the treatment?
· Myoclonus
· Treatment: correction of underlying metabolic abnormalities, Benzos, anticonvulsants
· Brief, rapid, simple or complex involuntary movements that are steriotypical and repetitive is called what?
· Tic
· What type of tic begins as childhood nervous mannerisms and later disappears. Blinking, nose twitching, eye rolling, jaw jerks
· Simple tic
· What type of tics are coordinated, sequential, and often resembles fragments of normal behavior. kissing, scab picking, hitting themselves.
· Complex tic
· Multiple complex motor vocal tics, coprolalia, associated with OCD and ADD. Not mediated through normal motor pathways, truly involuntary and suspected to occur in response to some external cue
· Tourette's syndrome
· What is pathognomonic of Tourette's syndrome?
· Utterance of words
· What is the treatment of Tourette's syndrome?
· Neuroleptics (haloperidol) and Benzos
· Violent continuous proximal limb flinging movements confined to one side of the body, usually affecting the arm more than the leg. And what is the treatment?
· Hemiballismus; dopamine depleting agents
· What occurs in Biballism?
· Bilateral movements
· Hemiballismus is caused by lesion what region?
· Contralateral subthalamic nucleus
 

Drug-Induced Movement Disorders

· Most commonly caused by drugs that block what mimicking spontaneously occurring basal ganglia disorders?
· CNS dopamine receptors (neuroleptics)
· Sustained muscle spasms of face neck or trunk is called what? And what is the treatment?
· Acute dystonia
· Treatment: withdrawal of offending drug, anticholinergics and antihistamines
· Characterized by muscular rigidity, fever, tremor, altered mental status, autonomic instability. What is it and what is the treatment?
· Neuroleptic malignant syndrome
· Treatment: stop neuroleptic, ICU, maintain hydration and cardiopulmonary function
· Dantrolene is a drug given to reduce what?
· Muscle contractility
· Subjective sensation of motor restlessness, occurs days to weeks after a neuroleptic drug is called what?
· Akathisia
· Involuntary facial and tongue movements, rhythmic trunk movements, and choreoathetoid movements of the extremities follows at least 6mo to many years of neuroepilepsy is called what? And what is the treatment?
· Tardive dyskinesia
· Treatment: gradual reduction of offending drug
· Includes resting tremor, bradyinesia, rigidity, and postural instability, may occur within weeks to months of beginning therapy. What is this and what's the treatment?
· Parkinsonian-like symptoms
· Treatment: remove offending meds, anticholinergics
 

Restless Leg Syndrome

· A neurological movement disorder
· Conscious compelling urge to move the legs usually accompanied by uncomfortable unpleasant sensation in the legs that persist without movement
· Present in evening and night, sleep disturbance, daytime fatigue
· Pathophysiology
· Centrally acting dopamine receptor antagonists reactivate symptoms
· Treatment: dopamine agonist (sinemet, pergolide, bromocriptine), benzodiazepenes
 

Huntington's Disease

· Incurable, adult-onset autosomal dominant inherited disease characterized by demetia, behavioral changes and involunatary movements (chorea and athetosis)
· Pathophysiology
· Abnormality of chromosome 4, causes toxic accumulation of the protein huntington which accumulates in clumps within brain cells
Clinical Manifestations:

· Movement, cognitive and behavioral disorder
· What is the most common movement disorder in HD?
· Chorea
· Chorea may coexist with slower, distal, writhing, sinuopus movements called what?
· Athetosis
· Chorea is replaced by dystonia and parkinsonian and finally akinetic-rigid syndrome, spasticity and clonus
· What are the earliest features and most important indicators of functional impairment?
· Dementia and psychiatric
· (loss of interest, slowing of cognition, memory changes, tension deficit)
· Diagnosis
· Genetic linkage analysis
· CT or MRI
· Treatment
· Choreoathetosis: clonazepam (klonopin), reserpine (dopamine-depleter), tetrabenazine
· Depression: SSRIs
· Bradykinesia and Rigidity: levodopa or dopamine agonists
 

Parkinson's Disease

· Adult-onset gradually progressive neurodegenerative disorder of the extrapyramidal system
· What are the cardinal features?
· Resting tremor, rigidity, bradyinesia, postural instability
· Pathophysiology
· Loss of dopaminergic neurons in substaantia nigra in CNS- accelerated cortical atrophy
· Presence of lewy bodies
· Etiology: sporadic, S/P encephalitis, CNS viral infections, vascular infarction, drugs
· Signs: unilateral "pill-rolling" resting tremor, dementia, "cog-wheel"
· There are no specific or recommended laboratory studies necessary to confirm the diagnosis
· Treatment
· What is the best drug for symptomatic patients?
· L-Dopa + Carbidopa (Sinemet)
· What is the initial drug for a resting tremor
· amantadine
 

Cerebral Palsy

· Describes a group of disorders that appear in the first few years of life and affect a child's ability to coordinate body movements
· This condition is not hereditary and there is no cure
· Results from: an abnormality in or injury to the cerebrum
· Results in: difficulties in movement and posture
· Characterized by: an inability to fully control motor function
 

· Cortex:
· An abnormality in the movement are  of the cortex can result in what?
· Spastic cerberal palsy
· Basal Ganglia:
· An abnormality can result in what? 
· Athetoid Cerebral palsy 
· Cerebellum:
· An abnormality can result in what?
· Ataxic cerebral palsy
 

· The leg and arm on one side of the body are affected. What is this called?
· Hemiplegia
· Both arms and legs are affected. The muscles of the trunk, face and mouth can also be affected. What is this called?
· Quadriplegia 
· Both legs and both arms are affected but the legs are significanty more affected than the arms. What is this called?
· Diplegia
 

Signs and Symptoms

· Ataxia: lack of muscle coordination when performing voluntary movements
· Spasticity: stiff muscles and exaggerated reflexes
· Asymetrical Walking gait
 

Diagnosis:

· CT, MRI, Genetic or metabolic blood work-up
 

Treatment:

· Physical therapy, Occupational therapy, Speech therapy, Vision and hearing aids
· Medications
· Muscle relzxants: ease msucle stiffness
· Anticonvulsants: reduce seizures
· Botox
· Surgery
· A procedure in which surgeons identify and cut a portion of the spinal sensory roots that control the leg msucles is called what?
· Dorsal rhizotomy
· An intraspinal infusion catheter is placed an docnnected to a reservoir placed under the sin. And continuously pumps small amounts of an antispacticity medication called baclofen into the fluid around the spinal cord. What is this procedure called?
· Intrathecal baclofen
 

· What are the three major types of cerebral palsy
· Spastic cerebral palsy
· Athetotic cerebral palsy
· Ataxic cerebral palsy
· Out of the three which is the most and least common?
· Most: spastic; Least: ataxic
 

Spastic cerebral palsy

· Causes: muscles to stiffen, which maes movement difficult
· Can affect both legs (spastic diplegia) or one side of the body (spastic hemiplegia)
Athetotic Cerebral Palsy

· Also referred to as extrapyramidal cerebral palsy
· Affects the entire body often causes uncontrolled, slow movements
Ataxic Cerebal Palsy

· Affects balance and coordination
 

Causes of congenital cerebral Palsy

· Maternal infection
· Severe jaundice
· Abnormal brain development
· Disturbance to brain circulation
 

Meningitis and Encephalitis

 

Meningitis

· An inflammation of the meninges resulting in meningeal symptoms
· Caused by: infectious or non-infectious etiology (bacterial, viral, fungal)
· Can be acute or chronic ion nature
· Acute: hours to days 
· (Usually pts with acute meningitis will develop symptoms in 24hrs)
· Chronic: weeks to months
· Pathophysiology
· An infection of the cererospinal fluid (CSF), including the ventricles of the brain and the subarachnoid space
· What is the CSF located between
· Pia mater and arachnoid (subarachnoid space)
· Three major ways in which the infectious agent can gain access into the CSF
· Organisms living in the mouth and nose colonize these areas, invade the bloodstream and seed into CSF 

· This is the most common way
· Example: Strep Pneumonia and Nisseria Meningitis
· Direct contiguous spread

· Mastoiditis, cellulitis, sinutis, otitis media
· Strep pneumo is the most common bacteria that causes this
· all these can spread to the brain and cause meningitis
· Invasion of CNS following another distant infection

· There is not as many host defense in the CSF so the pathogens are able to easily replicate
· The exposure of the neuronal cells to infectious agents initiates what? 
· an inflammatory cascade
· The end result is  what type of injury which leads to cerebral edema hypoperfusion and hypoxia?
· vascular endothelial
· You also get increased intracranial pressure
 

Risk factors

· Neonates, Elderly, Alcoholics, Immunocompromised
· VP shunt: (ventriculoperitoneal shunt) the purpose is to drain the CSF and decrease the pressure and are at a high risk for developing infection
 

Symptoms

· Fever/chills: can be very high 103, 104, and up to 105
· Headache sometimes severe
· Neck pain/stiffness, Myalgia, seizures 
· "I've never felt so sick in my life"
· Sicker looking than people with influenza
· Nausea/vomiting: because of the irritation of the CNS
· Photophobia: lights will other them and exacerbate headache
· Pts with bacterial meningitis are more sicker looking than viral meningitis
 

Signs

· Nuchal rigidity: will not let you flex there neck
· Kernigs sign: pt lays flat you have them flex at hip and knee and when you try to extend knee there's increase pain in hamstring and back of leg
· Brudzinkski sign: pt lays on there back and when you flex there neck, reflexively there hips and knees flex
· Focal neurological signs: seizures or abnormal cranial nerve functions
· When you see this you have to think maybe an abscess or a space occupying lesion in the brain
 

Etiology

· Causes: Bacteria, viruses (enteroviruses more common in summer and fall), mycobacterium, fungi, spirochetes, mumps and varicella zoster in winter and spring, protozoa/helminthes
· Find out if they traveled any where
· Mississippi: histoplasmosis
· Connecticut, North East: Lymes Disease
 

Diagnostic Work-up

· Lumbar puncture (most important, don’t delay, do puncture and give antibiotics)
· CBC, BMP, CXR, Blood culture (75% w/bacteria meningitis will have bacteremia)
· CT scan (not always indicated, only if your pt comes in with seizures, any focal neurological signs on exam, papilledema, if you need to do ct scan, do a blood culture first then give antibiotics then do CT)
 

CSF studies

· Cell count: how many white cells then the differentials, and how many red cells  (normal: 0 whites and 0 reds) in meningitis you will  see increase in white blood cells
· Herpes encephalitis will cause blood in the CSF, and a tap after the third or fourth tube should clear
· Chemistry
· Glucose- will be low (normal 50-75)
· Protein- increased (normal15-40)
· Chloride- not really used any more, only time its significant is TB meningitis
· Gram stain and culture: normal is no organism
· CSF bacterial antigen assay most useful in pts who have had antibiotics prior to lumbar puncture being preformed
· Viral PCR studies: only if high clinical suspicion
· AFB culture
· India Ink Stain: crictococcus idioformes
· VDRL: syphilis, in elderly pt who presents with delirium
· Lyme PCR
 

· With bacterial meningitis the white cells are high, you have a lot of neutrophils
· In viral meningitis you will have high lymphocytes
 

Lumbar puncture

· Two positions
· on side curled up (opens vertebral pressure so you can get to space easier) 
· sitting up
· Note opening pressure: 
· there's a manometer, it should be less than 200cenitliters of water
· Indications
· Assist in diagnosis of spinal cord neoplasm, cerebral hemorrhage, meningitis
· Contraindications
· Increased intracranial pressure
· Infection near LP site because you can introduce bacteria into the CSF
· You do it Between L4 and L5 and S5 and S1
· Comes with lidocaine that you can inject around the area
· Most important thing is position because if you can get the space to open its easy
 

Bacteria

· Streptococcus pneumoniae
· #1 cause of bacterial meningitis overall
· Causes 60% of bacterial meningitis in adults
· Usually caused by bacteremia or direct extension from sinusitis/otitis media
· Associated with basilar skull fracture
· Treat with third generation cephalosporin (Ceftriax or Ceftotax) and Vancomycin
· Neisseria meningitides
· Colonizes the nasopharynx and enters the blood stream
· Pts may have rapidly forming petechia/ purpura rash
· Common in crowded living conditions because its colonized via respirators
· Seen on trunk and lower extremities usually in pts w/severe myalgias
· College dormitories/military
· What do we use to treat it?
· ceftriaxone
· You can prophylax with cipro or rifampin (orange color urine and secretions) for any pts who come in contact with this person because its highly contagious and deadly
· Haemophilus influenzae
· 10% of bacterial meningitis, seen in children who have not been vaccinated
· Normal flora in upper respiratory tract
· Was major source of morbidity and mortality prior to availability of the HIB vaccine
· How do we treat it?
· 3rd generation cephalosporins
· Listeria monocytogenes
· Found in food and water, unpasteurized milk and cheese, cold cuts, hotdogs, coleslaw
· One of the highest mortality rates
· Most human cases are food born
· Alcoholics, elderly, neonates and pregnant females are at highest risk
· How do we treat it?
· ampicillin
· Streptococcus Agalactiae
· Gram positive cocci that colonize the female genital tract
· Most common agent of neonatal meningitis
· Treated with ampicillin and gentamycin or 3rd generation cephalosporin and vancomycin
· Aerobic gram negative bacilli
· Escherichia coli common in neonates
· Also common s/p neurosurgical procedures
· You see pseudomonas status post surgery
· Treated with 3rd generation cephalosporins or gentamycin
· Pseudomonal infections must be treated with what?
· ceftazidime
· Staphyloccous aureus
· Most common cause of meningitis in pts with VP shunts
· Also seen in pts after neurosurgery and trauma
· Treated with nafcillin/oxacillin
· Treat MRSA with what?
· vancomycin
 

Viral Meningitis

· Viral causes make up most causes of what type of meningitis?
· aseptic meningitis
· Increase in lymphocytes, culture is often negative
· Enteroviruses
· Poliovirus, coxsackie virus, echovirus
· More common in the summer and fall
· No specific treatment, just supportive care
· Herpesvirus
· HSV I- encephalitis
· HSV II- meningitis (very low glucose and blood count, treat with acyclovir IV for 21 days) see within the first few days to the first few weeks, more common in infants
· EBV, CMV- encephalitis
· VZV- encephalitis in HIV patients
 

Fungal meningitis

· Cryptocccus neoformans
· Yeast like fungus
· Found in pigeon droppings/nesting places
· Gradual onset of symptoms, 1st symptom usually headache
· Usually occurs among immunocompromised hosts
· Treated with amphoterecin, flucytosine and fluconazole
 

Chronic meningitis

· Meningitis lasting longer than 4 weeks
· Pt is usually not as toxic looking as a pt with acute meningitis
· Tb meningitis
· Always suspect in a patient with aseptic/chronic menigitis
· Fever, malaise, intermeittent headache
· What is the treatment?
· ING, PZA, rifampin, and ethambutol
· Neurosyphilis
· Suspect in any elderly pt with delirium and confusion
· You can test CSF using VDRL and RDR
· CNS involvement may occur during any stage of syphillis, but most commonly in the secondary or tertiary stage
· Nausea, vomiting, headache, meningismus
· What is the treatment?
· Aqueous crystalline PCN G
· Lyme Disease
· Boriella burgdorferi (deer tic in northeastern US)
· Headache is the most common symptoms 
· Usually occurs 2-10wks after appearance of erythema migrans
· Extreme fatigue, malaise, numbness and tingling of the extremities
· Stage 3 disease: chronic meningitis with encephalopathy, change in mood, memory and language
· Treat with ceftraxone or doxycycline
 

· Treatment
· Bacterial meningitis
· Antibiotic choice is imperative
· Ampicillin, gentamycin, and cefotaxine is triple therapy for a neonate with signs and symptoms of encephalitis. In neonates the anterior fontanel will be bulging and tense, present with irritability and decreased feeding. 
· In adults you can use vancomycin and either ceftriaxone are ceftotaxine
· Steroids are now also being used in pts with suspected bacterial meningitis
· Timing is crucial
· Dexamethasone IV 0.15mg/kg/dose q6h for 2-4days
· Mortality rate: 1% viral 25% bacterial
 

· Complications
· Cranial nerve palsies
· Empyema/brain abscess
· Hearing impairment
· Cerebral edema
· Brain herniation
Encephalitis

· Inflammation of brain parenchyma with cognitive defects
· Parenchymal damage can range from mild to profound
· Distinct entity from meningitis, but often coexist with signs/symptoms of meningeal inflammation
· Pt may have some of the same signs of symptoms as meningitis like headache and stiff neck
· Usually viral cause
· Portal of entry virus specific
· Virus replicates outside CNS, crosses BBB by neuronal or hematogenous spread
· Once pathogen crosses BBB it enters neuronal cells, it disrupts there function, causes perivascular congestion, hemorrhage, and an inflammatory response
· Gray matter is profusely affected
· Causes
· Herpes simplex virus
· Varicella zoster virus
· Epstein barr virus
· Toxoplasmosis
· Arbovirus
· St. Louis encephalitis- urban areas surrounding the Mississippi areas
· California virus encephalitis- north western cali
· Eastern equine encephalitis- new England, RI, Vermont Ct, most deadliest btu its rarely encountered
· Western equine encephalitis- found near Mississippi river
· West Nile encephalitis- north and south eastern united states
 

· Signs and symptoms
· Viral prodrome: headache, fever, N/V, myalgia
· Stiff neck
· photophobia
· Pt with west Nile will have extreme lethargy and flaccid paralysis, dysurea and tremor of the eye lids lips and tongue
· Hyperactive DTR, cranial nerve palsies
· Altered mental status
· Diagnosis
· CBC normal, electrolytes, CT scan, EEG, Lumbar Puncture
· Treatment
· Supportive, Decrease ICP, Acyclovir (HSV, Varicella)
 

 
