Neuro Exam Summer 2012
1. Cranial nerves and test of function
2. Lobes of the brain and functions

3. Stereognosis, Agnosia, graphesthesia

4. Cell types – skin and nerves

5. Myelination

6. Spina bifida – prevention
7. Wernicke’s area

8. Broca’s area

9. Pons, medulla, and midbrain

Pons:

· Enlarge area containing ascending and descending fiber tracts

Medulla:

· Contain spinal cord in brain

· Contains all ascending and descending fiber tracts that contains brain and spinal cord. 

· Vital autonomic centers (Respiration, heart, GI) and Nuclei for CN VII-XII

Midbrain

· Mostly anterior portion: Basic tubular structure of spinal cord which merges into thalamus and hypothalamus and contains many motor neurons and tracts. 

10. Upper and lower motor neurons, signs of damage

· Upper Motor Neurons: Located completely within the CNS
· Signs of damage: disease such as CVA, cerebral palsy, M.S.
· Lower Motor Neurons: Located mostly in peripheral Nervous system, cell body in ant. Gray column of spinal cord, nerve fiber extends to muscle.  It is the final common pathway.
· Signs of damage: Spinal cord lesions, polio, AMS (Achalasia microcephaly: A very rare syndrome characterized primarily by a small head and achalasia which involves esophageal problems such as enlargement.
11. Deep tendon reflexes

· Grading (0 to +4)

· 0- No response

· +1-Diminished, low normal

· +2- Average, normal

· +3- Brisker than average, may indicate disease

· +4- Very brisk, hyperactive with clonus, indicative of disease

S1-S2: Achilles Reflex
· Striking Achilles tendon directly will cause foot plantar flexion
L3-L4:  Knee (Patellar)
· Striking directly just below the patella should cause extension of lower leg 

C5-C6: Biceps Reflex
· This can be done by supporting forearm on yours which relaxes and partially flexes the arm. Then place your thumb on the biceps and strike a blow on your thumb this should result in contraction of the biceps muscle and flexion of the forearm. 

C7-C8: Triceps Reflex: Strike the triceps tendon directly below the elbow; this should cause extension of the forearm. 
12. Anencephaly – causes, effects

13. Parkinson’s disease – signs, symptoms, risk factors 
· Slowly progressive movement disorder of unknown cause that primarily affects the pigmented, dopamine-containing neurons of the pars compact of the substantia nigra

S/SX: 
· gross resting tremor (often pill-rolling involving mainly the hands and feet)

· Bradykinesia (βραδύς bradys, "slow", κίνησις kinēsis, "motion") is characterized by slowness of movement and has been linked to Parkinson's disease and other disorders of the basal ganglia. Rather than being a slowness in initiation (akinesia), bradykinesia describes a slowness in the execution of movement. It is one of the 3 key symptoms of parkinsonism, which are bradykinesia, tremor and rigidity. Bradykinesia is also the cause of what is normally referred to as "stone face" (expressionless face) among those with Parkinson's.
· Muscular rigidity (Described as lead pipe and cogwheel)
· Masked face, decreased blinking, stooped posture, festinating gait (Rapid propulsion forward with inability to stop), increased sweating and salivation.

Parkinsonian Tremor
· Tremor at rest that disappears briefly during the course of a voluntary movement and reappears when the limb is held in a stationary position
· An asymmetric, regular, rhythmic, low-amplitude tremor, with slowly alternating flexion-extension contraction (4-8 cycles per second).
· Later the tremor become symmetric at 7-12 cycles per second
14. Alzheimer’s disease – signs, symptoms, risk factors.
· Alzeheimers is a disease characterized by progressive memory loss, impaired thinking, neuropsychiatric symptoms (eg hallucinations, delusions) and inability to perform routine tasks of daily living. 
· Cause is unknown however; it is believed that AD is a result of many factors. 

Risk Factor: (SOMETHING ABOUT INFLAMMATION)
· Major risk factor is advancing age (age of onset for most is 65yrs or older)

· Family Hx of AD

· Female (However females also live longer)

· Head injury

· Low educational level

· Production of Apo E4

· High levels of homocysteine

· Low levels of folic acid

· Nicotine in cigarettes
S/SX:
· Symptoms progress from mild to moderate to severe

· Symptoms usually begin after age 65

· Memory loss
· Confusion

· Disoriented

· Impaired judgment

· Personality changes

· Difficulty with self-care

· Behavior problems (wandering, pacing, agitation, screaming)

· Inability to recognize family
15. Multiple sclerosis – subtypes, most common presentations (Lehne book)

· A chronic inflammatory, autoimmune disorder that damages the myelin sheath of neurons in the CNS.

· Scar forms on the areas of damage which is where the sclerosis comes from.

· MS causes variety of sensory and motor deficits

· Most Pts. experience periods of acute clinical exacerbations (Relapses) with alternating periods of complete or partial recovery (remission). 

S/SX:
· Symptoms vary depending on where CNS demyelination occurs and the size of the region of demyelination
· Parethesias (numbness, tingling, pins and needles)
· Muscle or motor problems (weakness, clumsiness, ataxia (is a neurological sign consisting of lack of voluntary coordination of muscle movements, as in walking), spasms, spasticity, tremors, cramps)
· Visual impairment (blurred vision,  double vision, blindness)
· Bladder and bowel symptoms (incontinence, urinary urgency, urinary hesitancy, constipation)
· Sexual dysfunction
· Disabling fatigue
· Emotional lability
· Depression
· Cognitive impairment
· Slurred speech
· Dysphagia
· Dizziness
· Vertigo
· Neuropathic pain
MS SUBTYPES

Four subtypes (relapsing-remitting, secondary progressive, primary progressive and progressive-relapsing)

Relapsing-Remitting MS:
· Characterized: by recurrent, clearly defined episodes of neurologic dysfunction (relapse) separated by periods of partial or full recovery (remission). 

· The average pt has two relapses every 3 years

· Specific signs and symptoms depend on the size and location of CNS lesions

· Disease usually begins in the second or third decade of life (affects women more than men)

Secondary Progressive MS

· Occurs when a pt with relapsing-reitting MS develops steadily worsening dysfunction with or without occasional plateaus

· Acute exacerbations or minor remission

· Within 10 to 20 yrs of symptom onset, about 50% of pts. with relapsing-remitting MS develop secondary progressive MS.

Primary Progressive MS
· Symptoms grow progressively more intense from the onset
· Some Pt. may experience occasional plateaus or even temporary improvement
· Clear remissions do not occur
· Only 10% of Pts. have this form of MS
Progressive-Relapsing MS.

· Is rare, looks like primary progressive MS but with acute exacerbation superimposed on the steady intensification of symptoms. 
16. Levodopa
· Most effective drug for PD
· At beginning of treatment about 75% of Pts. experience 50% reduction in symptoms severity

· Full therapeutic responses may take several months to develop

MOA
· Reduces symptoms by promoting dopamine synthesis 

· Dopamine agonists: stimulate dopamine receptors steadily

· Selegiline: inhibits dopamine breakdown

· Amantadine: promotes dopamine release

· COMT Inhibitors: Enhance effects of levodopa by blocking its degradation

· Side note : Reason why PD is not treated with dopamine itself is because dopamine can’t cross the blood-brain barrier

· Levodopa- Does cross the blood-brain barrier through active transport. 

Pharmacokinetics
· Administered orally 

· Food delays absorption by slowing gastric emptying

· High protein foods reduce therapeutic effects
Adverse Effects
· Elderly at risk for adverse effects 
· Nausea and Vomiting
· Early in treatment
· This can be reduced by administering levodopa in low initial doses with meals (since taking with meals decreases therapeutic effect try to reduce)
· Dyskinesia
· Even though levodopa is used to eliminate movement disorders
· 80% of Pts. develop involuntary movements within the first year 
· Example of head bobbing, tics, grimacing, ballismus, choreothetosis
· Management: 
· reduction of dose
·  give amantadine,
· Surgery and electrical stimulation
· Cardiovascular effects
· Postural hypotension (in early treatment0
· Can be reduced by increasing intake of salt and water
· Dysrhythmias in patients with heart disease
· Psychosis;
· 20% of Pts.
· Visual halluciaination
· Vivid dreams or nightmares
· Paranoid ideation (fear of personal endangerment)
· TX: Not general anitpsychotics, these can make s/sx of PD worse instead use second generation anti psychotic such as clozapine and quetiapine. 
· Darkened sweat and urine (harmless)

Drug Holidays

· Brief (10 day) interruption of Tx
· Done because adverse effects tend to increase and therapeutic effects tend to diminish.
· Caution: interruption can be dangerous due to drug withdrawal that can immobilize Pts. 
· Must be done in a hospital
· Pt at risk for DVT because of immobilization
Drug Interaction

· First generation anti-psychotic drugs (chloroprmazine, haloperidol) block receptors for dopamine in the striatum
· MOA (Monoamine Oxidase inhibitors)
· Anticholinergic drugs- increases Dyskinesia of PD
Food Interaction 
· High protein

17.  Carbidopa

· Combination of levodopa plus carbidopa is most effective therapy of PD

· Used to enhance effects of levodopa

· Carbidopa inhibits decarboxylation of levodopa in the intestine and peripheral tissues making levodopa available in the CNS
· On its own no effects

· Doesn’t cross blood-brain barrier

· Advantage of Carbidopa dn Levodopa

· Increases fraction of levodopa available in CNS

· Reduces production of dopamine in the periphery (reduces cardiovascular responses to levodopa as well as nausea and vomiting). 

· Causes direct inhibition of decarboxylase

Administration:
· Combination: Sinemet, paracopa
· Carbidopa alone: Lodosyn
Switching from levodopa alone to levodopa/carbidopa combination:

· There needs to be 8hrs elapsed between the last dose of levodopa and the first dose of combination. 
Cholinesterase inhibitor
· Indicated for mild to moderate Alzheimer’s disease (AD)
· Prevent breakdown of Ach
· Help to slow progression of disease
Adverse Effects

· Cholinergic side effects

· GI 

· Dizziness

· Headache

· Liver Injury (tacrine)
·  Tacrine aka cognex

·  (effects on the liver)

· Causes reversible inhibiton of AChE

· Drawbacks

a. It can cause liver injury

b. It must be administered 4x a day

· Administration

a. Oral

b. Food decreases absorption

· Adverse Effect;

a. Liver toxic

b. Monitor levels by serum ALT

· Mitoxantrone

· Immunosuppresants
Therapeutic Use:

· Decreases neurologic disability and clinical relapse

MOA:
· Binds with DNA and inhibits topoisomerase
Adverse Effects and Drug Interactions:

· Myelosuppression
· Cardiotoxicity
· Fetal harm
Monitoring summary

· CBC at baseline and prior to each does
· Liver Function at baseline and prior to each dose
· Pregnancy test prior to each dose
· Determine LVEF:

· Prior to the first dose
· Prior to all doses once the cumulative dose has been reached
Use for symptom management

· Bowel dysfunction
· Fatigue
· Depression
· Spasticity
· Neuropathic pain
· Ataxia and Tremor
· Cognitive Dysfunction
·  Interferon Beta

· Glatiramer Acetate

·  Pramiprexole

Carbamazepine (tegretol)

Uses
· Epilepsy (partial seizures and tonic-clonic seizures)
· Bi-polar disorder
· Trigeminal and glossopharyngeal neuralgias
MOA:
· Suppression of high-frequency neuronal discharge
· Delayed recovery of sodium channels from inactivated state
Adverse Effects:

· Neurological effects: Nystagmus, ataxia
· Hematologic effects: Leukopenia, anemia, thrombocytopenia
· Birth defects
Drug to drug and food interactions:

· Oral contraceptives
· Warfarin
· Food: Grapefruit Juice (can cause plasma level to rise)
Phenobarbital

Anti-Epileptic Drug

Uses:


· Epilepsy (partial and Generalized tonic-clonic seizures)

· Promotes sleep and sedation
MOA: Suppresses seizures by potentiating the effects of GABA. 

Pharmacokinetics:

· Administered orally

Adverse Effects:
· Neuropsychological effects:
· Drowsiness is the most common CNS
· Physical Dependence
· Exacerbation of intermittent porphyria
· Pregnancy (fetal malformations)
· Metabolism of Vitamin D and K
Drug Interactions

· CNS depressants
· Valporic acids
Drug Withdrawa

· Drug should be slowly tapered off
Admin:

· Oral, IV or IM
 Valproic acid (DEPAKOTE)

Uses
· Seizure disorders

· Bipolar disorder

· Migraine

MOA
· Suppresses calcium influx

· Augments the inhibitory influence of GABA

Adverse Effects:
· GI Effects
· Hepatotoxicity (fatal liver failure)
· Pancreatitis
· Teratogenic effects
· Hyperammonemia (excessive ammonia in blood)
Drug Interactions;

· Decreases rate at which Phenobarbital is metabolized
· Displaces Phenytoin
· Topiramate
Admin;

· Oral, IV
Phenytoin (Dilantin)

Uses
· Anti-epileptic drugs

· Traditional anti-epileptic drugs
· Used for tonic-clonic seizures
· Not used for absent seizures
· Cardiac Dysrhythmias
MOA: Selective inhibition of sodium channels 

Pharmacokinetics: Oral; IV
Adverse Effects:  Nystagmus, sedation, Ataxia, Diplopia, Cognitive impairment, Gingival hyperplasia, skin rash, effects on pregnancy, cardiovascular effects. 

Drug Interactions: 

· Decreases effectiveness of oral contraceptives

· Warfarin

· Glucocorticoids

· Increases levels of Diazepam, isoniazid, cimetidine, alcohol, valproic acid

18. Epilepsy – characterized by excessive excitability of neurons in the CNS. This abnormal neuronal activity can produce a variety of symptoms ranging from brief periods of unconsciousness to violent convulsions.

·  Treatment (ALL THE DRUGS ABOVE)

·  Diagnosis

· DX requires physical, neurologic and laboratory evaluations along with a thorough history.  The history should determine the age at which seizures began and the frequency, and duration. Physical and neurologic evaluations may reveal signs of head injury or other disorders that could underlie seizure activity, although in many Pts EEG is essential for diagnosis.  Other diagnostic tests include CT, PET SCAN, MRI. 
·  Neurosurgery: Rarely used,  For patients with temporal lobe epilepsy, highly effective
· Surgical intervention is the only cure for epilepsy  but is rarly used

·  ketogenic diet,
· Decreases seizure frequency

· Downside is that it is hard to implement and potentially dangerous

· This is a high fat diet with very low carb allowance
· Reduces seizure because it causes ketoacidosis….since there is barely any carb for body to use it starts to burn fat which produces large amounts of ketone bodies. 

· febrile seizures,
· fever associated seizures that are common among children ages 6months to 5yers. Manifest as generalized tonic-clonic convulsions of short duration. Children who experience these seizures are not at high risk of developing epilepsy later in life.

· status epilepticus.  
· A seizure that persists for 30 minutes or longer. Several types include generalized convulsive SE, absence SE, and myoclonic SE. Generalized convulsive SE, which can be life threating. 
