CD 503 – Neural Mechanisms of Speech, Hearing, and Language

Syllabus - Fall 2014
Instructor:
Dr. Lyn Turkstra


Phone:  262-7583

Office: 

Goodnight Hall Room 474

Email: lsturkstra@wisc.edu

Office hours:
By appointment.

Course description:

This course presents the basic neuroanatomical and neurophysiological mechanisms that subserve the human communication process. Topics to be addressed include principles of neurophysiology and neurochemistry, functional neuroanatomy of the central and peripheral nervous systems, neurological and neuropsychological assessment of speech, language, hearing, and swallowing, and neurodiagnostic methods. The course material will be presented in a problem-based learning format. That is, normal aspects of human neuroscience will be learned in the context of neurological disorders affecting speech, language, hearing and cognitive function. 

The course lectures and assignments are posted on Learn@UW, and can be accessed through student UW portals or at: https://uwmad.courses.wisconsin.edu
Grading:

Grades earned will be based on two midterm tests and one final examination, 5 clinical case assignments, and one oral presentation. Grades will be distributed as follows:

Test 1



15%

Test 2



20%

Final examination

35%

Case assignments (5)

25%

Oral presentation

5%

The two tests and the final examination will include problem-based questions. For the final examination, these questions will be based on material covered in the full semester (i.e., cumulative). There will be 5 clinical case assignments given throughout the semester. The oral presentation will be a 5-minute presentation on a topic relevant to the course, with groups of 3-4 students per presentation and one designated presenter. The information may be derived from the scientific literature or the popular press, and must be linked explicitly with the learner outcomes for that day’s course topic. Presentation times will be scheduled the first day of class.  

Learner outcomes for each class and topic are stated at the end of this syllabus. Attention to these learner outcomes will help you focus your studying for the tests and final examination. Course materials are posted on the Learn@UW course website at https://uwmad.courses.wisconsin.edu/
Required text:

Blumenfeld, H. (2011) Neuroanatomy through clinical cases. Second Ed. Sinauer Publishing.

Recommended text:

Nolte, J. (2008) The Human Brain (Sixth Edition). Mosby Publishing.

Academic Integrity

All students should be aware of the expectations for academic integrity at the University of Wisconsin: http://students.wisc.edu/doso/students.html
Examples of academic misconduct include but are not limited to: cutting and pasting text from the web without quotation marks or proper citation; paraphrasing from the web without crediting the source; using another person's ideas, words, or research and presenting it as one's own by not properly crediting the originator; stealing examinations or course materials; signing another person's name to an attendance sheet; hiding a book knowing that another student needs it to prepare an assignment; collaboration that is contrary to the stated rules of the course (e.g., collaborating on individual assignments) or tampering with a document or computer program of another student.

If academic misconduct has occurred, the student may be subject to one or more of the following penalties:  an oral or written reprimand, a lower grade or a failing grade in the course, university disciplinary probation, suspension, or expulsion.  
Students with Disabilities

The University of Wisconsin-Madison provides reasonable accommodations for students with documented disabilities. Students with documented disabilities who are requesting classroom accommodations should contact me as soon as possible and provide a copy of their McBurney service plan (VISA). I look forward to working with you on classroom access.
Further information for students with disabilities:

http://www.oed.wisc.edu/disability/
Facilities Access

https://fpm-www3.fpm.wisc.edu/ada/Default.aspx
McBurney Disability Resource Center

http://www.mcburney.wisc.edu/
Religious Observances

(SOURCE: http://www.secfac.wisc.edu/governance/ReligiousObservancesMemo.htm)

A student’s claim of a religious conflict, which may include travel time, should be accepted at face value. A great variety of valid claims exist for religious groups, and there is no practical, dignified, and legal means to assess the validity of individual claims. State law mandates that any student with a conflict between an academic requirement and any religious observance must be given an alternative for meeting the academic requirement. The law also stipulates that students be given a mechanism by which they can conveniently and confidentially notify an instructor of the conflict.

Students must notify the instructor within the first two weeks of class of specific days or dates on which they request relief. Make-ups may be scheduled before or after the regularly scheduled requirements.

Personal Emergencies will be considered on an individual basis.
This course addresses UW-Madison School of Education Standard 1: Understanding of human learning and development, and Standard 4: pedagogical knowledge. This course addresses ASHA Standard III-A: Knowledge of the biological sciences, physical sciences, mathematics, and the social/behavioral sciences, and Standard III-B: Knowledge of basic human communication and swallowing processes, including their biological, neurological, acoustic, psychological, developmental, and linguistic and cultural bases.

 COURSE SCHEDULE

	Date
	Topic
	Case Assignment Due Dates

	9/2
	Approach to Clinical Cases
	

	9/4
	Development of the Nervous system

5-Minute Presentation Demonstration
	

	9/9
	Development of the Nervous system
5-Minute Presentation Demonstration
	

	9/11

	Neurophysiology
	Case Assignment 1: Child with cerebral palsy

	9/16
	Neurophysiology
	

	9/18
	Brain Environs: Cranium, ventricles and meninges
	

	9/23
	Neurological Examination
Guest lecturer: Erwin B. Montgomery, Jr., M.D.
	

	9/25
	Motor Function Overview
	

	9/30
	Class Visitors: Kelli and Noah Bettsinger 
	

	10/2
	TEST
	

	10/7
	Somatosensory Function Overview
	

	10/9
	Spinal Cord and Peripheral Nervous System
	

	10/14
	Blood Supply
	Case Assignment 2

	10/16
	Brainstem and Cranial Nerves - Anatomy
	

	10/21
	Differential Diagnosis of Movement Disorders
Guest lecturer: Erwin B. Montgomery, Jr., M.D.
	Case Assignment 3: Case Series in Movement Disorders

	10/23
	Motor function revisited
	

	10/28
	Brainstem and Cranial Nerves – Clinical Cases
	

	10/30
	Brainstem Internal Structures
	

	11/4
	TEST 
	

	11/6
	Visual System
	

	11/11
	Limbic system: Emotion and Memory
	

	11/13
	Introduction to Higher-Order Cerebral Functions
	Case Assignment 4

	11/18
	Language and Aphasia
	

	11/20
	Language and Aphasia
	

	11/25
	Neuroimaging
Guest Lecturer: Joseph Cahill, M.S., Senior Resident in Neurology, UW Hospital
	

	11/27
	NO CLASS - Thanksgiving Recess
	

	12/2
	Attention and Higher-Order Visuospatial Functions
	

	12/4
	Executive Functions and the Prefrontal Cortex
	Case Assignment 5

	12/9
	Plasticity, recovery, and rehabilitation
	

	12/11
	Final Examination Review
	

	12/19
12:30p
	FINAL EXAMINATION (2 hours)
	


Learner outcomes

Relevant chapter sources are listed after each title. Readings are from Blumenfeld unless otherwise indicated. Useful clinical terms associated with each topic are listed in italics after learner outcomes. These terms will appear in lectures and in the body of test questions so you should be familiar with their meaning. You will not be tested on clinical terms unless they are included in the learner outcome below.
Gross Anatomy    2 (What you should know before beginning this class)
· Identify the following structures on a two-dimensional diagram: the five lobes of the brain and the main gyri and sulci in each; diencephalon; brainstem; and cerebellum.

· Briefly state the main functions of the structures listed in the previous outcome.

Approach to Clinical Cases    1
· List the core elements of the General History and Physical Examination (H&P).

· Discuss the processes of localization and differential diagnosis, the first two steps in the examination of patients with neurological disorders.

· Give examples of neurological information that may be found in the general physical examination.

Neurodevelopment    2, Fig. 12.4 (cranial nerves), Nolte Ch. 2

· State 2 reasons for learning about neural development.

· Relate the sulcus limitans during development to the organization of the adult brainstem and spinal cord.

· Identify the major neurodevelopmental events preceding enclosure of the neural tube within the body.

· State the derivatives of the 3 primary vesicles present at the end of gestational week 4.

· State the importance of the lamina terminalis.

Neurophysiology    2 (basic), 14 (brainstem neurotransmitter systems), Nolte Ch. 7, 8

· Describe the characteristics of nerve cell membranes that the permit ion gradients to be maintained for cell signaling.

· Identify the ionic mechanisms for depolarization and repolarization/hyperpolarization.

· Define temporal and spatial summation.

· List the main electrochemical steps in neurotransmission, following generation of an action potential.

· List 4 mechanisms for removing neurotransmitters from the synapse.

· State the main role of the following neurotransmitters: acetylcholine, amino acids (glutamine, glycine, GABA), amines (NE, DA, 5HT), and peptides.

· Define excitotoxicity.
Brain Environs: Cranium, ventricles, meninges    5
· Identify the following landmarks of the cranium on a diagram: sphenoid bone, anterior fossa, middle fossa, posterior fossa, foramen magnum, and cervicomedullary junction.

· Name the three meningeal layers surrounding the brain and spinal cord, and the real and potential spaces associated with each.

· Identify the location of the falx cerebri and tentorium cerebelli on a diagram of the brain, and state the importance of these structures in normal and pathological conditions.

· Name the glial cell type involved in generating cerebrospinal fluid, and the anatomical location where this cell type is predominantly found.

· List 3 functions of cerebrospinal fluid.

· Name the ventricles and foramena, and diagram the flow of cerebrospinal fluid (include both the ‘cerebro’ and ‘spinal’ portions).

· Describe the structure and function of the blood-brain barrier.

Useful clinical terms: Mass effect, headache, elevated intracranial pressure, herniation, diplopia, hematomas, infections, craniotomy

Motor Function Overview   6
· Compare and contrast the functions of primary vs. association motor and somatosensory cortex.
· Define somatotopic organization.
· Define a homunculus and identify the location of the motor homunculus in the cortex.
· Define a motor unit and state its relationship to fine motor control, movement strength, and distribution in the motor homunculus.
· Diagram the general organization of motor systems.
· State the main function of the following long tracts: lateral corticospinal tract, anterior corticospinal tract, vestibulospinal tracts, reticulospinal tracts, tectospinal tract.
· Describe the pathway of the lateral corticospinal tract, including its point of decussation.
· Define upper and lower motor neurons.
· Compare and contrast the clinical signs of upper vs. lower motor neuron lesions.
· State the names and functions of the three main divisions of the autonomic nervous system.

· Give an example to illustrate the influence of cortical input on autonomic nervous system functions.

Useful clinical terms: Weakness, fasciculations, atrophy, Babinski sign
Somatosensory Function Overview   7
· Define somatosensory function.

· Contrast somatosensory function with other sensory functions in terms of type of information, pathways, and functional cortical localization.

· Name the two main somatosensory long-tract pathways.

· Describe the path of the anterolateral pathways (particularly the spinothalamic tract) and posterior columns, including their point of decussation.
· Identify the location of the somatosensory homunculus in the cortex.
· Define a receptive field and state its relationship to the organization of the somatosensory homunculus.
· Name the main subdivisions of the diencephalon, and summarize their functions.

Useful clinical term: Paresthesias

Spinal Cord and Peripheral Nervous System     8

· State the 4 segments of the spinal cord, from rostral to caudal, and the number of segments in each.

· Define a dermatome, and state its relation to somites in neural development.
· Define a reflex and list the minimal neural elements required for elicitation of a reflex.

· Describe the location and function of muscle spindles and golgi tendon organs.

Useful clinical term: Myasthenia Gravis
Blood Supply    6 (spinal cord), 10 (brain and subcortical structures), 14 (brainstem), 15 (cerebellum)

· List the main arteries supplying the brain (surface and subcortical structures), brainstem, cerebellum, and spinal cord, and match these arteries to the anatomical structures they supply.

· Diagram the territories of the cerebral arteries on a two-dimensional sagittal section of the brain (lateral and medial).

· Explain the function of the Circle of Willis in normal and pathological states.

· For each of the three main cerebral arteries, describe at least one clinical syndrome associated with a lesion in that vascular territory.

· Define the time and blood-flow windows for brain function and irreversible brain damage associated with hypoxia and ischemia.

Useful clinical terms: Stroke, stenosis, frontal release signs, aphasia, dysarthria, hemianopia, anosognosia, neglect, aneurysm, arteriovenous malformation
Visual System    11, 19 (what vs. where pathways, pure word blindness)

· Describe the main anatomical structures in the pathway from the periphery to the visual association cortex.

· Identify the “where” (location and motion) and “what” (form and color) pathways projecting from primary visual cortex to visual association cortex in the temporal and parietal lobes.

· Contrast the functions of primary vs. association visual cortex.

· Identify the site(s) of lesion associated with monocular blindness, bitemporal hemianopia, homonymous hemianopia (left vs. right).

Useful clinical terms: Bitemporal hemianopia, homonymous hemianopia
Brainstem and Cranial Nerves    12, 13 (eye movements), 14 (internal structures), 19 (consciousness)

· State the three main axial divisions of the brainstem (from anterior to posterior), and the main structures found in each division.

· Identify the following structures on a two-dimensional image of the brainstem:

· Medulla: pyramids, posterior columns (fasciculus gracilus/fasciculus cuneatus), fourth ventricle

· Pons: middle cerebellar peduncle

· Midbrain: superior and inferior colliculi, cerebral peduncle.

· State the origin (e.g., pons), distribution (e.g., maxillary region of the face), and main function(s) of each of the cranial nerves, including whether they carry sensory information, motor information, or both.

· Describe the structures and functions of the reticular system.

· Differentiate arousal from awareness in terms of their properties and anatomical substrates.

· Define the following: brain death, coma, stupor, obtundation, lethargy, vegetative state, minimally conscious state, akinetic mutism, catatonia, locked-in-syndrome, somatoform disorders, delirium.

Useful clinical terms: Dysphagia, diplopia, decerebrate reflex, decorticate reflex
Motor Function Revisited: Subcortical Structures    15 (cerebellum), 16 (basal ganglia)

· Locate the following structures on a two-dimensional diagram of the brain: primary motor cortex, premotor cortex/supplementary motor area, cerebellum (hemispheres and vermis), caudate nucleus, putamen, globus pallidus, thalamus.

· State the three principles that assist in localizing cerebellar lesions.

· State the main functions of the cerebellar lateral hemispheres, intermediate hemispheres, and vermis and floculonodular lobe.

· List the main structures of the basal ganglia, and state which of these are grouped as the “striatum”.

· State the four main functions in which basal ganglia structures are involved.

· Compare and contrast the effects of lesions to the peripheral nerve, lower motor neuron, upper motor neuron, cerebellum, basal ganglia, association cortex, and primary motor cortex.

Useful clinical terms: Bradykinesia, bradyphrenia, rigidity, tremor, spasticity, festinations, dystonia, chorea, athetosis, ataxia, dysmetria, hypokinetic, hyperkinetic

Limbic System: Emotion and Memory    18, 19 (dementia evaluation)

· List the main components of the limbic system

· List the main structures in the central olfactory system, and the mechanism for transmitting olfactory information from the periphery.

· Define the following: working memory, declarative long-term memory (lexical, semantic, episodic), implicit long-term memory (procedural, emotional, classical conditioning).

· Name the brain regions that are critical for long-term storage of declarative vs. procedural information.

· Name the two main brain regions that are critical for learning and retrieval of declarative information.

· Name the brain region that is critical for working memory.

· Name three important functions of the amygdala and its connections.

· List the main elements included in the mental status exam, and give an example of how you would test each element.

Useful clinical terms: Anterograde and retrograde amnesia, anoxia, confabulation, Kluver-Bucy Syndrome, epilepsy, traumatic brain injury (TBI)
Higher-Order Cerebral Functions    19

· Define functional localization.

· State two characteristics of cerebral cortex anatomical organization that might underlie functional localization.

· Define hemispheric specialization (lateralization) of function, and explain what was learned from patients with lesions of the corpus callosum.
· Describe how the results of neurological lesions influence our perceptions of localization and lateralization, and how this might be misleading.

· Summarize the main functions thought to be lateralized to the left vs. right hemisphere in most individuals.

· Define and give examples of primary sensory, primary motor, and association cortex.

· Label by name (not number) the key primary and association cortical areas on a lateral and medial two-dimensional image of the cerebral cortex.

Useful clinical term: Disconnection syndromes (e.g., corpus callosotomy p. 838)

Language and Aphasia    19
· Define language.

· Describe the classical Wernicke-Geschwind model of language function, according to a localizationist view. Include the perisylvian structures involved and their hypothesized functions.

· Identify strengths and limitations of the classic model, and discuss information from other sources that has contributed to our knowledge about language and the brain.

· List the elements of a typical bedside language exam, and give examples of stimuli you would use to test language at the bedside.

· List the main types of fluent and nonfluent aphasia and their principle characteristics.

· Compare and contrast left vs. right hemisphere functions in language and communication.

Useful clinical terms: alexia, agraphia, acalculia, anomia, apraxia, agnosia, pure word deafness

Attention and Higher-Order Visuospatial Functions    19

· Describe the role of the left vs. right hemisphere in attention to one’s body vs. extra-personal space.

· Define and give examples of neglect.

· Describe the higher-order visuospatial syndromes of pure word blindness and prosopagnosia, and contrast these with primary sensory deficits in vision.

· Describe the effects of attention on information processing in the brain.

· Define selective attention and sustained attention/vigilance.

· Describe the basic neuroanatomy of attention.

· Describe your approach to differentiating impairments of arousal, attention, and awareness at the bedside, and give examples of each.

Useful clinical terms: Attention Deficit/Hyperactivity Disorder, encephalopathy, toxic-metabolic disorders 

Executive Functions and the Prefrontal Cortex    19

· Identify the prefrontal cortex (PFC) on a two-dimensional diagram of the brain.

· Compare and contrast the main categories of functions associated with dorsolateral vs. medial and orbital PFC (note: we will discuss a slightly different classification scheme than Blumenfeld’s).

· Discuss the importance of PFC connections to the hypothesized PFC functions.

· Define executive function and state the paradox in testing EF in clinical settings.

· Generate items that could be used in a bedside screening test of EF.

Useful clinical terms: Disinhibition, perseveration
Plasticity, Recovery, Rehabilitation    (Supplementary Readings)

· Discuss and give an example to illustrate each of the following principles:

· Experience changes the brain at any age

· The nature of experience influences the nature of change

· Timing is everything

· Neurogenesis is one possible change in the CNS

· Plastic changes require repetition and maintenance or they reverse

· The recovered brain is sensitive to drugs and other effects
Neuroimaging    4

· Define the following neuroimaging techniques: computerized tomography, magnetic resonance imaging, positron emission tomography, angiography, functional magnetic resonance imaging, and electroencephalography.

· Describe the uses and limitations of each technique.
Useful clinic terms: Asymmetry, necrosis, ex-vacuo, effacement
Neurological Examination    3

· State two general principles of the neurological examination as it relates to speech, hearing, and language.
· Describe methods used to test strength, coordination, and reflexes in the face, arms, legs, and trunk.
