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SECTION DESCRIPTION

The student will learn the structure and function of the central and peripheral nervous system, the cerebrovascular system and neurological control over body functions, including neuromuscular control. Emphasis is placed on concepts essential to screen for, prevent, diagnose and treat neurological conditions. Specifically, this section will provide an overview of principles of such disorders and students will understand the epidemiology, risk factors, etiology, pathophysiology, clinical manifestations, diagnosis, treatment, complications and prognoses of selected disease states. The student will become familiar with the clinical role of the Physician Assistant in the screening, prevention, identification and management of these diseases, including the use of consultation and referral processes as appropriate. Emphasis will be placed on patient education and health literacy issues.

SECTION GOALS

Upon completion of this course the Physician Assistant student will be able to:

1. Summarize nervous system anatomy and physiology in terms of major functional areas of the central & peripheral nervous systems.

2. Understand the difference between a central and peripheral nervous system lesion.

3. Demonstrate familiarly in taking a pertinent history and performing and appropriate physical examination for a neurological symptom.

4. Discuss risk factors, etiology and clinical manifestations pertinent to neurological diseases.

5. Describe the pathophysiology of listed disease entities. 

6. List the differential diagnoses for common neurological diseases.
7. List various diagnostic modalities that aid in the diagnosis of each disease entity.

8. Outline treatment options, complications and prognosis for each disease entity.

9. Identify complications of various neurological diseases.
10. Identify and discuss the patient education topics for health care maintenance, disease prevention and treatment optimization for each disease entity.
SECTION OUTLINE

1. Headaches and Head Trauma

2. Central Nervous System Infections and Cerebrospinal Fluid Analysis

3. Multiple Sclerosis

4. Amyotrophic Lateral Sclerosis

5. Seizure Disorders

6. Diseases of Peripheral Nerves

7. Pathophysiology of Pain

8. Central Nervous System Tumors

9. Cerebrovascular Diseases

10. Acute Confusion States and Coma

11. Cerebral Palsy

12. Muscular Dystrophy 

13. Movement Disorders

14. Sleep Disorders

INSTRUCTIONAL OBJECTIVES

Headaches AND HEAD TRAUMA

The first-year Physician Assistant student will be able to:

1. Identify the epidemiology, characteristics, compare and contrast the clinical manifestations and duration of each of the following headaches to include: tension, migraine and cluster headache.

2. Describe the classic aura that may precede migraine headaches.

3. Identify clinical manifestations that suggest a possible life-threatening etiology for headache.

4. Identify and describe the variant forms of migraine headache.

5. Contrast the risk factors, etiology and pathophysiology of each of the above headache disorders.

6. Discuss the relationship of serotonin to pathophysiology of migraine headache.
7. Discuss common triggers of each of the above headache syndromes.
8. List differential diagnoses for headache and describe common clinical manifestations for each:
a. Hypertensive headache
b. Hypoxia-induced headache
c. Intracranial bleeding
d. CNS infection
e. Brain tumor or abscess
f. Trigeminal neuralgia
g. Temporal arteritis
h. Sinusitis
i. Cervical radiculopathy
j. Temporomandibular syndrome

9. Identify and describe the risk factors, etiology and mechanisms of traumatic brain injury.

10. Identify the epidemiology, characteristics, compare and contrast the clinical manifestations of each of the following complications of head trauma to include:

a. Concussion

b. Contusion

c. Diffuse axonal injury

d. Epidural hematoma

e. Subdural hematoma

f. Traumatic intracerebral hematoma

g. Skull fracture

h. Basilar skull fracture

11. Discuss the indications and interpretation of the diagnostic modalities that aid in the identification of headache syndromes to include:
a. ESR levels
b. Complete blood count
c. Serum chemistry and electrolytes
d. CT or MRI of the head
e. Lumbar puncture with CSF analysis
f. Sinus imaging

12. Outline the indications, contraindications and effectiveness of the specific therapeutic options for each of the headache syndromes to include:
a. 5-HT-1-receptor agonists
b. Ergotamine
c. Beta- and calcium channel blockers
d. NSAIDs and/or narcotics
e. Anti-depressants

f. Benzodiazepenes

g. Botox injection

h. Oxygen

i. Anticonvulsants

j. Measures to decrease ICP

k. Surgical intervention

13. Describe the supportive measures and environment to help reduce headache symptoms.
14. Discuss the disease course, recurrence and prognosis for headache syndromes and head trauma.

CENTRAL NERVOUS SYSTEM INFECTIONS and CEREBROSPINAL FLUID ANALYSIS

The first-year Physician Assistant student will be able to:

1. Identify the epidemiology, characteristics, compare and contrast the clinical manifestations, onset and course of illness of each of the central nervous system infections to include:
a. Meningitis
b. Encephalitis
c. Brain abscess
2. Identify the risk factors for developing central nervous system infections:
a. Travel to endemic areas

b. Contact with animals and/or exposure to vectors (mosquito, tick)

c. Poor hygiene and immunocompromised state

d. Penetrating head injury or head surgery

e. Hematogenous spread, severe ear or eye infections
3. Identify and contrast infectious and non-infectious etiologies for central nervous system infections:
a. Viruses
b. Bacteria
c. Mycobacterial or fungal
d. Parasitic
e. Prions 
f. Systemic causes

4. List the most common etiological agents of infectious meningitis in select groups including:

a. Neonates

b. Children

c. Adults

d. Elderly

e. Alcoholics

f. Neurosurgery patients

g. Immunocompromised 

h. All age groups

5. Explain the pathological changes in infective encephalitis in terms of acute infectious inflammation of the brain with destruction of neurons, parenchymal edema and petechial hemorrhages.

6. Describe the pathophysiology of meningitis and how it relates to the characteristic clinical signs of this disease: stiff neck, Kernig & Brudzinski's sign.

7. List differential diagnoses for CNS infections.
8. Discuss the indications and interpretation of the diagnostic modalities that aid in the identification of central nervous system infections to include:
a. Blood & urine cultures

b. Complete blood cell count

c. Serum chemistries and electrolytes

d. Antigen assays for specific etiologies

e. CT scan or MRI of the head

f. Lumbar puncture with CSF analysis

9. Compare and contrast the cerebrospinal fluid analysis for bacterial, fungal and viral etiologies.

10. Explain the reasoning for importance of CT scan before lumbar puncture in suspected CNS infection.

11. Outline the indications, contraindications and effectiveness of the specific therapeutic options for each of the central nervous system infections to include:
a. Patient isolation

b. Analgesics

c. Antibiotics

d. Antivirals

e. Antifungals

f. Antimycobacterials

g. Steroids

h. Management of ICP

i. Anticonvulsants

12. Discuss the supportive therapy for patients with CNS infections.

13. Describe the reasoning for initiating immediate empiric treatment based on clinical suspicion.

14. Identify the prophylaxis recommended for close personal contacts of patient’s with CNS infections.

15. Identify the recommended empiric IV antibiotics for bacterial CNS infections in each age group:

a. Neonate

b. Infant 1-3 months old

c. Child > 3 months old

d. Adults

e. Elderly

f. Immunocompromised

g. CNS surgery and trauma

16. Discuss the disease course, prognosis and complications of CNS infections to include: cerebral edema, brain herniation, coma, death and residual neurological deficits after recovery.

17. Identify the vaccination recommendations and protocol for various etiologies of bacterial meningitis.

Multiple Sclerosis

The first-year Physician Assistant student will be able to:

1. Discuss the epidemiology, characteristics and clinical manifestations of multiple sclerosis to include:
a. Recurrent, progressive autoimmune inflammatory demyelinating disease

b. Multiple and varied neurological manifestations

2. Identify the risk factors for development of multiple sclerosis including: geographical location, ethnicity and genetic predilection and family history.

3. Describe the etiology and pathophysiology of multiple sclerosis to include:
a. Antibodies to myelin basic protein in the blood and CSF
b. CNS inflammation and demyelination
4. Identify and discuss the various courses of disease to include:

a. Clinically silent

b. Relapsing-remitting

c. Secondary progressive

d. Primary progressive

5. Identify and describe the clinical manifestations of associated disease processes to include:

a. Optic neuritis

b. Acute transverse myelitis

c. Devic syndrome

d. Acute disseminated encephalitis

6. List differential diagnoses for multiple sclerosis.
7. Discuss the indications and interpretation of the diagnostic modalities that aid in the identification of multiple sclerosis to include:

a. Complete blood cell count

b. Serum chemistry and electrolytes

c. CT or MRI of the head

d. Lumbar puncture and CSF analysis

8. Outline the indications, contraindications and effectiveness of the specific therapeutic options for multiple sclerosis to include:

a. Steroids and immunosuppressants

b. Benzodiazepenes

c. Antidepressants

d. Urinary drainage and care

9. Identify the supportive therapy for patients with multiple sclerosis and the need for consultation.

10. Discuss the complications and prognosis of multiple sclerosis.

11. Discuss patient education for multiple sclerosis to include fall precautions, importance of compliance with medications and end-of-life planning.

Amyotrophic Lateral Sclerosis (ALS)

The first-year Physician Assistant student will be able to:

1. Discuss the epidemiology, characteristics and clinical manifestations of ALS to include:

a. Progressive fatal degenerative neuromuscular disease

b. Affects upper and motor neurons

c. Spares other neurons, sensory system
2. Discuss the structure and function of upper vs. lower motor neurons.

3.  Compare and contrast upper vs. lower motor neuron lesions and symptoms.

4. List risk factors for development of amyotrophic lateral sclerosis to include age and genetics.

5. Describe the etiology and pathophysiology of amyotrophic lateral sclerosis to include:

a. Nerve cell degeneration
b. Grouped atrophy of muscle

6. List differential diagnoses for amyotrophic lateral sclerosis.
7. Discuss indications and interpretation of the diagnostic modalities that aid in the identification of amyotrophic lateral sclerosis to include: pulmonary function tests, electromyography, muscle biopsy.

8. Outline the indications, contraindications and effectiveness of the specific therapeutic options for amyotrophic lateral sclerosis to include:

a. Respiratory support

b. Nutritional support

c. Glutamate blocking agents

d. Anticholinergics

9. Describe the supportive care for the amyotrophic lateral sclerosis patient to include follow up care, disability issues and home care, and appropriate utilization of referrals when complications arise.

10. Discuss the complications and prognosis of amyotrophic lateral sclerosis.

Seizure Disorders

The first-year Physician Assistant student will be able to:

1. Define seizure and epilepsy.

2. Compare and contrast generalized vs. partial seizures.

3. List the risk factors for seizure development to include: genetic predisposition, family history, drug or medication withdrawal and acquired brain disorders.

4. Describe the aura, prodrome, automatisms and neurological manifestations related to seizures.
5. Identify the epidemiology, characteristics, compare and contrast the clinical manifestations, duration, consciousness of each type of generalized seizures to include: 
a. Absence (petite mal) seizure
b. Myoclonic seizure
c. Tonic-clonic seizure
d. Simple partial seizure
e. Complex partial seizure
f. Febrile seizure
g. Status epilepticus

6. Discuss the etiology and pathophysiology of seizure disorders.

7. Describe the systemic complications of status epilepticus to include associated autonomic, metabolic, cardiopulmonary, renal and cerebrovascular changes.

8. Discuss common postictal manifestations. 

9. Discuss the common causes and differential diagnosis to be considered in new onset seizure to include: brain tumor, hypoxia, CVA, drug withdrawal, infection, eclampsia, convulsive or toxic agents, head injury, fever, heat stoke, environmental factors and metabolic or electrolyte disturbances.
10. Discuss indications and interpretation of the diagnostic modalities that aid in the identification of seizure disorders to include: 

a. CT, MRI and PET scan of the head

b. Electroencephalogram

c. Complete blood cell count

d. Serum chemistry and electrolytes

e. Liver and renal function tests

f. Serum and urine toxicology
g. Lumbar puncture with CSF analysis
h. Blood and urine cultures
i. Anti-convulsant drug levels

11. Discuss the clinical evaluation and work-up of a patient experiencing a first time seizure.

12. Discuss the clinical evaluation and work-up of a patient experiencing a febrile seizure.

13. Outline the indications, contraindications and effectiveness of the specific therapeutic options for seizure disorders to include the various classes of anticonvulsant medications.

14. Explain emergent need for treatment in status epilepticus & accepted sequential treatments including: benzodiazepenes, phenytoin, phenobarbital, thiopental.

15. List the prognosis, recurrence rates and complications of seizures including: trauma, status epilepticus, residual neurological impairment and complications of precipitating disease.

16. Discuss patient education for seizure disorders regarding safety issues, importance of compliance with medications and wearing medical alert bracelet.

DISEASES OF PERIPHERAL NERVES

The first-year Physician Assistant student will be able to:

1. Discuss the control of motor function to include: anatomy and physiology of the motor unit, distribution of upper and lower motor neurons and their function.

2. Contrast the clinical manifestations of lesions that originate in the central nervous system from those that originate in the peripheral nervous system.
3. Identify the epidemiology, characteristics, compare and contrast the clinical manifestations, site of neuromuscular lesion for each type of peripheral nerve disorder to include:

a. Bell’s palsy
b. Diabetic neuropathy
c. Gullain-Barre syndrome
d. Myasthenia gravis
e. Eaton Lambert syndrome
f. Trigeminal neuralgia

4. Discuss risk factors, etiology and pathophysiology of peripheral nerve disorders to include:

a. Gender, autoimmune and genetic predilection

b. Cranial nerve involvement

c. Viral infections
5. List differential diagnoses for peripheral nerve disorders.

6. Define the common neuropathic distribution of Diabetic neuropathy.

7. Compare diabetic polyneuropathy to mononeuropathy.

8. Describe autonomic neuropathy in diabetic patient and list clinical manifestations of this disease including gastrointestinal and genitourinary dysfunction.

9. Differentiate between neuromuscular disorder that worsen vs. improve as the day progresses.

10. Discuss indications and interpretation of the diagnostic modalities that aid in the identification of peripheral nerve disorders to include: 

a. Electromyography

b. Muscle biopsy

c. Complete blood cell count

d. Serum electrolytes and vitamin levels

e. Lumbar puncture and CSF analysis

f. CT scan or MRI of head 

11. Outline the indications, contraindications and effectiveness of the specific therapeutic options for peripheral nerve disorders to include:

a. Steroids

b. Antiviral drugs

c. Hypoglycemic drugs

d. Insulin therapy

e. Anticonvulsants 

f. IV immunoglobulin

g. Plasmapheresis

h. Surgical intervention

12. Describe the supportive care for the peripheral nerve disorder patient to include follow up care, disability issues and home care, and appropriate utilization of referrals when complications arise.

13. Discuss the clinical course, progression, complications and prognosis of peripheral nerve disorders.

Pathophysiology of pain

The first-year Physician Assistant student will be able to:

1. Define pain and neuropathic pain.

2. Characterize the response of nociceptors to stimuli that produce pain. 

3. State the difference between the Aδ and C fiber neurons in the transmission of pain information.
4. Describe the transmission of pain with reference to the neospinothalamic, paleospinothalmic and reticulospinal pathways.
5. Identify the role of chemical mediators and factors that modulate pain transmission.
6. Define and describe clinical manifestations for the following types of pain: cutaneous, deep somatic, visceral and referred pain.
7. Differentiate between etiology and pathophysiology of acute vs. chronic pain.

8. Discuss pain threshold.

9. Differentiate between etiology and pathophysiology of mononeuropathy and polyneuropathy.

10. Discuss the pertinent health history and physical examination for a complaint of neuropathic pain.

11. Identify the epidemiology, characteristics, and compare and contrast the local and systemic clinical manifestations of the following pain syndromes: 

a. Autonomic neuropathy

b. Mononeuritis multiplex

c. Complex regional pain syndrome

d. Phantom limb pain 

12. List the differential diagnoses that may present as pain syndromes.

13. Discuss indications and interpretation of the diagnostic modalities that aid in the identification of pain syndromes to include:
a. Complete blood cell count
b. Serum electrolytes
c. ESR and CRP
d. Rheumatoid factor (RF), ANA 
e. Thyroid, liver and hepatitis tests
f. Alkaline phosphatase

g. Lumbar puncture and CSF levels

h. Radiograph, CT scan and MRI

i. Pertinent cultures

j. Urinalysis and culture

k. Nerve biopsy

l. Electromyography

14. Outline the indications, contraindications and effectiveness of the specific therapeutic options for pain syndromes to include:
a. Tricyclic antidepressants

b. Analgesics, NSAIDs

c. Steroids

d. Cytotoxic agents

e. Plasmapheresis

f. Transcutaneous nerve stimulation

g. Massage

h. Hypnosis

i.  Acupuncture

j. Surgical intervention

15. Discuss patient education regarding pain and pain management to include development of tolerance and addiction to medications, signs of overdose and importance of following dosage information.

CENTRAL NERVOUS SYSTEM Tumors

The first-year Physician Assistant student will be able to:

1. Identify the epidemiology, characteristics, histology according to tissue of origin and compare and contrast the clinical manifestations and locations of the following CNS tumors:
a. Intraparenchymal: astrocytoma, oligodendroglioma, primary lymphoma, metastatic tumors

b. Extraparenchymal: meningioma, Schwannoma, ependymoma

2. Summarize the prevalence and incidence of primary and secondary (metastatic) brain tumors in children and adults.

3. Discuss the risk factors, etiology and pathophysiology of primary and secondary brain tumors.

4. List the non-specific and focal deficit clinical manifestations for brain tumor to include:

a. Non-specific: headache, nausea, vomiting, altered consciousness, papilledema

b. Focal deficit: cranial nerve deficit, seizures, visual disturbances, personality changes, aphasia and hyperfunctioning of a specific brain structure

5. Discuss the differential diagnosis for brain tumors.
6. Discuss indications and interpretation of the diagnostic modalities that aid in the identification of brain tumors to include:

a. Skull x-rays

b. CT, MRI and MRA of the head

c. Radioisotope scans

d. Brain tissue biopsy

e. Electroencephalography

f. Brain ultrasound

7. Outline the indications, contraindications and effectiveness of the specific therapeutic options for central nervous system tumors to include surgical intervention, local radiation and chemotherapy.

8. Discuss complications of brain tumors such as herniation symptoms and focal deficits.

9. Describe the clinical course, progression and prognosis of central nervous system tumors.

10. Discuss the supportive care of brain tumor patients in terms of follow up care, appropriate referrals, hospice and end of life care. 

CEREBROVascular Diseases 

The first-year Physician Assistant student will be able to:

1. Identify the major vessels in the cerebral circulation including the relationship of the internal carotid, vertebral arteries and Circle of Willis to cerebral perfusion.

2. Describe the autoregulation of cerebral blood flow.

3. Identify the epidemiology, characteristics, and compare and contrast the clinical manifestations of the following cerebrovascular diseases to include:
a. Transient ischemic attack (TIA)

b. Ischemic cerebrovascular accident (CVA) – large vessel thrombotic stroke, small vessel lacunar stroke and cardiogenic embolic stroke

c. Hemorrhagic cerebrovascular accident (CVA) - cerebral aneurysm, arteriovenous malformation

4. Discuss the risk factors, etiology and pathophysiology of cerebrovascular diseases to include:
a. Embolic and/or thrombotic phenomenon
b. Systemic causes: hypertension, atherosclerosis, smoking, diabetes, obesity, cardiac disease
5. Contrast the clinical presentation of embolic vs. hemorrhagic stroke.

6. Define “brain attack” as it relates to early medical intervention and improved health outcomes.

7. Discuss the clinical implications of the ischemic penumbra in evolving stroke and the importance of timely cerebral reperfusion, including the therapeutic window period.

8. List the absolute and relative indications and contraindications for thrombolytic agents.

9. Relate the vessel involvement in cerebrovascular accidents to clinical manifestations.

10. List the differential diagnosis for cerebrovascular diseases.

11. Discuss indications and interpretation of the diagnostic modalities that aid in the identification of cerebrovascular disease to include:

a. CT or MRI of the head

b. Complete blood cell count

c. Serum electrolytes

d. Coagulation studies

e. Perfusion scans

f. Arteriography and MRA

g. Carotid duplex scan

h. EKG and echocardiogram

i. Holter monitor

j. Lumbar puncture and CSF analysis

12. Outline the indications, contraindications and effectiveness of the specific therapeutic options for cerebrovascular diseases to include:

a. Surgical intervention

b. Carotid endarterectomy

c. Thrombolytic agents

d. Anti-platelet and anticoagulants

e. Anti-hypertensive agents

f. Lipid lowering agents

13. Describe the clinical complications of cerebrovascular diseases to include disability and residual cognitive, motor and sensory dysfunction. 

14. Discuss the supportive care of the patient with cerebrovascular diseases to include rehabilitative care, psychological support systems, home care and disability issues.

15. Discuss the precautions when managing the blood pressure in a hypertensive patient who is status post ischemic or hemorrhagic stroke.

16. Describe the clinical course, progression and prognosis of cerebrovascular diseases.

17. Discuss patient education regarding prevention and management of cerebrovascular diseases to include management of hypertension, diabetes and hyperlipidemia, signs and symptoms warranting medical attention, increasing exercise, smoking cessation, optimal diet.

ACUTE CONFUSION STATES AND COMA

The first-year Physician Assistant student will be able to:

1. Define the physiology of consciousness and describe its two components: arousal and cognition.

2. List the earliest signs of altered level of consciousness.

3. Describe the pathophysiology of consciousness. 

4. Compare and contrast the etiology, pathophysiology and clinical manifestations of the following terms related to confusion to include:

a. Coma

b. Confusion

c. Stupor

d. Obtundation

e. Delirium

f. Locked-in syndrome

g. Vegetative state

5. Compare and contrast the etiology, pathophysiology and clinical manifestations of supratentorial and infratentorial lesions to include:

a. Subdural hematoma

b. Epidural hematoma

c. Intraparenchymal hemorrhage

d. Uncal transtentorial herniation

e. Central transtentorial herniation

f. Coma due to metabolic or toxic disorder

g. Psychogenic coma

h. Brain death

6. Discuss the clinical approach to a patient with altered level of consciousness to include history and physical examination findings.

7. Define the components of the Glasgow Coma scale including: eye opening, motor and verbal activity.
8. Calculate a Glasgow Coma scale based on a patient’s clinical presentation.
9. Identify and describe the following components of the altered mental status examination and the pathophysiology of precipitating disease to include:
a. Pupillary responses and eye movements

b. Motor function: decorticate posture, decerebrate posture, quadriparesis and flaccidity

c. Respiratory function: Cheynes-Stokes respiration, central neurogenic hyperventilation, apneustic and ataxic breathing

10. Identify and discuss the clinical signs that support a specific etiology of coma to include: fever, hypothermia, hypertension, hypotension, mydriasis, miosis, anisocoria and areflexia. 
11. List common etiologies and differential diagnosis of acute confusional states and coma including hypoglycemia, hypoxia, poisoning, drug overdose, encephalitis, meningitis, endocrine disease, electrolyte & temperature regulation disturbances, brain lesions, tumors or herniation, alcoholism, neurological damage, intracranial hemorrhage and CVA.
12. Discuss indications and interpretation of the diagnostic modalities that aid in the identification of acute confusional states and coma to include:

a. CT or MRI of the head 

b. Lumbar puncture and CSF analysis

c. Complete blood cell count

d. Serum electrolytes

e. Urinalysis

f. Kidney and liver function tests
g. Electroencephalogram
h. Arterial blood gas analysis
i. Serum and urine toxicology
j. Electrocardiogram

13. Explain how clinical signs may help in exclusion diagnosis of coma-like states such as: Glasgow Coma Scale (GCS) scoring, provocation of nystagmus with ice-water caloric testing and demonstration of blinking on verbal command.
14. Outline the indications, contraindications and effectiveness of the specific therapeutic options for acute confusional states and coma to include:
a. Airway, breathing and circulation

b. Glucose, thiamine, oxygen & naloxone 
c. Activated charcoal
d. Treatment of reversible causes
e. Antibiotics
f. Mannitol
g. Anticonvulsants

h. Control of temperature 

i. Control of blood pressure

Cerebral Palsy

The first-year Physician Assistant student will be able to:

1. Identify the epidemiology, characteristics, and compare and contrast the clinical manifestations of cerebral palsy to include:
a. Non-progressive but not unchanging disorder of movement or posture
b. Delay in motor milestones and abnormal limb posture
c. Poor sucking, toe walking, persistent fisting
d. Seizures and mental retardation
2. Discuss risk factors, etiology and pathophysiology of cerebral palsy to include:

a. In-utero infections, postnatal CNS infection, hypoxic ischemia
b. Prematurity, low birth weight, intrauterine growth restriction, multiple gestation, breech

c. Mental retardation, fetal malformation, neonatal seizures, neonatal cerebral hemorrhage

3. List the classifications of cerebral palsy and defining characteristics including clinical manifestation, degree of mental retardation or physical handicap to include: 
a. Spastic 

b. Athetotic: choreoathetoid and dystonic
c. Ataxic 
d. Mixed
4. Discuss indications and interpretation of the diagnostic modalities that aid in the identification of cerebral palsy to include CT or MRI of the head, electroencephalogram and chromosomal testing.
5. Outline the indications, contraindications and effectiveness of the specific therapeutic options for cerebral palsy to include:

a. Early intervention
b. Physical & occupational therapy
c. Correction of vision
d. Antispastic agents
e. Orthosis, adaptive equipment 
f. Anticonvulsants
g. Surgical intervention

6. Discuss patient and caregiver education to include chronicity of disease, behavioral & learning problems, permanent disability, fall precautions, epilepsy, strabismus and hearing loss.

7. Describe the clinical course, progression and prognosis of cerebral palsy.

MUSCULAR DYSTROPHY

The first-year Physician Assistant student will be able to:

1. Compare and contrast the epidemiology, characteristics, and clinical manifestations of muscular dystrophy to include:
a. Duchenne’s muscular dystrophy 
b. Becker’s muscular dystrophy
c. Myotonic dystrophy
d. Facioscapulohumeral dystrophy

2. List risk factors, etiology and pathophysiology of muscular dystrophy to include genetic, gender and age predisposition.
3. Describe Gowers’ maneuver.

4. Discuss indications and interpretation of the diagnostic modalities that aid in the identification of muscular dystrophy to include:

a. CKMB

b. Electromyogram

c. Muscle biopsy

d. DNA analysis

5. Outline the indications, contraindications and effectiveness of the specific therapeutic options for muscular dystrophy to include steroids, physical therapy and surgical intervention.

6. Describe the clinical course, progression and prognosis of muscular dystrophy.

7. Provide patient education to patients with muscular dystrophy and their caregivers to include chronicity and progression of disease, permanent disability and fall precautions.

Movement Disorders

The first-year Physician Assistant student will be able to:

1. Describe three major components of the neural motor system involved in producing voluntary movements and the clinical manifestations of lesions in these areas to include:

a. Corticospinal tract: upper vs. lower motor neuron

b. Basal ganglia: extrapyramidal disorders

c. Cerebellum

2. Describe the terms hypokinetic and hyperkinetic in relation to the function of the basal ganglia.
3. Compare and contrast lesions of the upper vs. lower motor neuron to include: muscles affected, atrophy vs. spasticity, deep tendon reflexes, Babinski’s sign, fasiculations and EMG abnormalities.

4. Compare and contrast the definition, characteristics and clinical manifestations of the following abnormal movements to include:

a. Tremor

b. Dyskinesia: myoclonus

c. Tic: simple vs. complex tic

d. Choreoathetosis

e. Hemiballismus

f. Dystonia: spasticity, rigidity

5. Discuss the etiology, pathophysiology and clinical manifestations and treatment of drug-induced movement disorders to include:

a. Acute dystonia

b. Akathisia 

c. Parkinsonian-like symptoms

d. Tardive dyskinesia

e. Neuroleptic malignant syndrome

6. Compare and contrast the epidemiology, risk factors, etiology, pathophysiology and clinical manifestations of each of the following movement disorders to include:

a. Essential tremor

b. Postural and kinetic tremor

c. Restless leg syndrome

d. Parkinson’s disease

e. Huntington’s disease

f. Wilson’s disease 
g. Tourette’s syndrome

7. Identify the differential diagnoses for the various movement disorders.

8. Discuss the clinical approach, diagnosis and treatment for the various movement disorders to include pharmacological and non-pharmacological therapy, surgical intervention and deep brain stimulation.
9. Describe the clinical course, progression, complications and prognosis of movement disorders.

10. Discuss patient education for movement disorders to include safety interventions, disability issues and home care, support systems, rehabilitation therapy and nursing home placement when indicated.
SLEEP DISORDERS

The first-year Physician Assistant student will be able to:

1. Discuss the normal sleep cycle including the neurotransmitters associated with the sleep cycle.
2. Identify and define the stages of sleep.
3. Discuss the difference between REM and NREM sleep. 
4. Discuss the pertinent history, risk factors and physical examination for the patient presenting with a suspected sleep disorder.
5. Compare and contrast the epidemiology, characteristics, and clinical manifestations of the following sleep disorders to include:

a. Primary and secondary insomnia
b. Narcolepsy
c. Sleep apnea
d. Dyssomnia
e. Hypersomnia
f. Parasomnia

6. Discuss the clinical approach to diagnosis of sleep disorders to include the function of the sleep lab, polysomnography and when the patient should be referred to a sleep lab.
7. Discuss the pharmacological and non-pharmacological management of sleep disorders.
8. Provide patient education for patients with sleep disorders to include: going to bed only when tired, bedroom only for sleeping, discontinue caffeine and nicotine and limit foods in the evening.
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EVALUATION CRITERIA:

The course grade for this section will be based on one end-of-course examination.

This examination is worth 10% of the entire PAC 11 Medicine course.

For information regarding grades, attendance, testing procedure and policy, make-up examinations and remediation please see the student handbook.
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