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Board of Trustees:
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Academic Term:
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Subject Code
END - Electroneurodiagnostic

Course Number:
1500

Title:
Basic Evoked Potentials

Catalog Description:

Basic discussion of evoked potential recording techniques. Emphasis on equipment, principles of operation, associated waves related
to normal and abnormal waveforms, placement and calibration, and obtaining clearly resolved and replicated obligated waveforms of
brainstem auditory, visual, and somatosensory evoked potentials.

Credit Hour(s):
3

Lecture Hour(s):
2

Lab Hour(s):

3

Requisites

Prerequisite and Corequisite

END-1300 Introduction to Electroneurodiagnostic Technology, END-1312 Cardiopulmonary Anatomy and Physiology, and END-1350
Introduction to Electroencephalography (EEG), or departmental approval.

Outcomes
Course Outcome(s):
Discuss principles of evoked potential (EP) testing.

Objective(s):

1. Discuss the anatomy, physiology, and pathology of selected sensory organs, nerves, and nerve pathways indicated
in somatosensory evoked potential (SSEP), BAEP and VEP.

. Discuss the generators of evoked potentials

. Discuss the principles of proper stimulation in SSEP, BAEP and VEP.

Discuss accurate placement of recording electrodes in SSER, BAEP and VEP.

. Discuss the principles of measuring waveforms and distances used in evoked potential studies.

. Discuss the concepts of near-field and far-field potentials.

. Discuss reproducibility, averaging, and noise encountered during evoked potential studies and basic techniques for
troubleshooting and improvement of waveforms.

. Discuss filters in evoked potentials.
9. Discuss normal values in evoked potentials.
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Course Outcome(s):
Obtain a technically adequate upper and lower SSEP.
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Objective(s):
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. Demonstrate appropriate placement of recording electrodes.

. Apply the appropriate stimulating electrodes, with active cathode over the nerve and anode placed distally.
. Establish sensory thresholds.

. Establish proper stimulus intensity level by observing a motor response.

Demonstrate proper ground placement.

. Resolve the obligate components of Erb's Point, N13, P14, N18, and N120 of the median nerve SSEPs.
. Make adequate identification and resolutions of the obligate components of the SSEP pathway for upper and lower extremities.
. Discuss the measurement and calculation of the latencies of obligate waveforms.

Course Outcome(s):
Obtain a technically adequate brainstem auditory evoked potential (BAEP).

Objective(s):
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Demonstrate the establishment of accurate hearing thresholds.

Demonstrate appropriate placement of electrodes.

Choose the appropriate click polarity, rate, and intensity.

Discuss and demonstrate opposite ear masking.

Make adequate identification and resolutions of obligate components wave |, Ill, and V.
Discuss the measurement and calculation of the latencies of obligate waveforms.

Course Outcome(s):
Obtain a technically adequate visual evoked potential (VEP).

Objective(s):

1.
2.

3.

Demonstrate assessment of a patient's visual acuity with a Snellen Eye Chart.

Follow a method of electrode application that includes the Queen Square placement and choose the appropriate method of
electrode application.

Select an adequate check size and positioning the patient at distance from the pattern stimulator appropriate for the desired
visual angle.

. Monitor the patient's attention during the test.
. Describe the importance of performing the study with the same parameters and conditions used for normative studies including

ambient light, pattern luminance and contrast.

. Adequately identify and resolve peaks N75, P100, N175 on MO-MF channel.
. Discuss the measurement and calculation of the absolute latency, amplitude, ratios and interocular latency difference of P100.

Course Outcome(s):
Demonstrate professional rapport with patient and/or the patient's family.

Objective(s):
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Demonstrate professional introduction of yourself to the patient.

Demonstrate the ability to ask pertinent questions related to a patient's medical history.

Demonstrate the ability of explaining the test and test set-up to patient using terms appropriate for the patient encounter.
Demonstrate the ability of explaining all stimulation situations which apply to the test being performed.

Demonstrate reassurance of the patient of their safety.

Course Outcome(s):
Discuss clinical correlations of evoked potential abnormalities.
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Objective(s):

1. Discuss common indications for auditory, visual, and somatosensory evoked potentials.

2. Discuss the anatomy, physiology, and pathology of selected sensory organs, nerves, and nerve pathways.
3. Discuss the criteria for significant changes occurring during evoked potential recordings.

4. Apply the concept of amplitude and latency measurements.

Methods of Evaluation:

. Quizzes

. Exams

Comprehensive final exam
Laboratory worksheets
Laboratory competencies
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Course Content Outline:

1. Basic principles of evoked potentials (EP)
a. Definition
i. Comparison EEG vs EP
b. Noise
i. Signal-to-noise ratio
ii. Common mode rejection
c¢. Recording principles
i. Near field/ Far field concepts
ii. Volume conduction
iii. Averaging
iv. Filters
v. Reproducibility
vi. Normal values
d. Stimulus
i. Modality
ii. Stimulus parameters
1. Rate (frequency)
2. Intensity
3. Duration
e. EP interpretation concepts
i. Latency
1. Absolute
2. Interpeak
ii. Amplitude
iii. Localization
iv. Subject variables
1. Physical attributes
2. Temperature
2. Somatosensory Evoked Potentials (SSEP)

a. Anatomy and physiology review
i. Spinal column

ii. SSEP pathway
iii. Peripheral nerves
b. Technical aspects
i. Stimulation
1. Upper vs lower
a. Cathode placement
i. Upper vs. lower
b. Stimulus parameters
i. Intensity
ii. Rate
iii. Duration
ii. Recording
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1. Upper vs lower
a. Levels of recording, electrode placement

. Filter settings

. Analysis time

. Number of trials
. Montage
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i. American Clinical Neurophysiological Society (ACNS) guidelines

f. Obligate waveforms
i. Subject variables

ii. Normal values
c. Analysis of responses
i. Parameters analyzed
ii. Criteria for abnormality
iii. Clinical implications
3. Brainstem Auditory Evoked Potentials (BAEP)

a. Anatomy and physiology review
i. Outer ear

ii. Middle ear
iii. Inner ear
1. Cochlea
2. Basilar membrane
a. Properties of basilar membrane
iv. BAEP pathway
1. Vestibulocochlear nerve

2. Brainstem
a. Nuclei

b. Trapezoid body
v. Medial Geniculate Body (MGB)
vi. Auditory cortex

b. Technical aspects
i. Stimulation
1. Stimulus type
a. Broadband stimulus
i. Click
b. Headphones vs. inserts
2. Stimulus parameters and presentation
a. Intensity
i. Hearing level vs. sensation level
b. Rate
c. Duration
d. Masking
ii. Recording
1. Ipsilateral vs. Contralateral ear
a. Levels of recording, electrode placement

. Filter settings
. Analysis time
. Number of trials

. Montage
i. ACNS guidelines

f. Obligate waveforms
i. Subject variables

ii. Normal values

c. Analysis of responses
i. Parameters analyzed

ii. Criteria for abnormality
iii. Clinical implications
4. Visual Evoked Potentials (VEP)
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a. Anatomy and physiology review
i. The visual pathway
1. Optical components of the eye
a. Cornea

b. Lens
c. Pupil
2. Neural component of the eye
a. Retina
i. Photoreceptors

ii. Optic disc
iii. Fovea

. Optic nerve

. Optic chiasm

5. Optic tracts
a. Lateral Geniculate Nucleus (LGN)

b. Other synapses
i. Diencephalon

ii. Midbrain
. Optic Radiations
. Visual (occipital) cortex
. Primary visual cortex
9. Calcarine sulcus
10. Visual V2-V5 areas
ii. Visual fields

b. Technical aspects
i. Stimulation
1. Methodology
a. Full-field; Pattern reversal VEP (PRVEP)
i. Stimulus variables
1. Visual angle and check size

2. Luminance and contrast

3. Field of stimulation
a. Full-field

b. Hemi-field
4. Rate

ii. Patient variables
1. Concentration/ Fixation/ Attention

2. Visual acuity
a. Snellen chart

b. Implications of uncorrected visual acuity
3. Pupil size

b. Hemi-field
i. Procedure

ii. Clinical implications
c. Flash VEP
i. Indications
ii. Obligate waveforms
iii. Comparison to PRVEP

ii. Recording
1. Monocular stimulation and recording
a. Levels of recording, electrode placement, distance from stimulus, visual angle

. Queen square
. Filter settings
. Analysis time
. Number of trials

. Montage
i. ACNS guidelines

g. Obligate waveforms
i. Subject variables

ii. Normal values

H W

o ~N o

-~ D QO O T



6 END-1500: Basic Evoked Potentials

c. Analysis of responses
i. Parameters analyzed

ii. Criteria for abnormality
iii. Clinical implications

Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other
required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor

with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under
Ohio's Testing Your Faith Act may contact the College’s Office of General Counsel and Legal Services by phone at 216.987.4856 or via
email at legal@tri-c.edu.

Other Required Instructional Policies:
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule
Topics

Week 1 Lecture: EP concepts
Lab: EP intro, SSEP upper intro and practice

Week 2 Lecture: EP concepts
Lab: SSEP upper practice

Week 3 Lecture: EP concepts
Lab: SSEP upper practice

Week 4 Lecture: SSEP
Lab: SSEP upper practice

Week 5 Lecture: SSEP
Lab: SSEP upper practice

Week 6 Lecture: SSEP
Lab: SSEP lower intro and practice

Week 7 Lecture: SSEP
Lab: SSEP lower practice

Week 8 Lecture: BAEP
Lab: SSEP lower practice

Week 9 Lecture: BAEP
Lab: SSEP lower practice

Week 10 Lecture: BAEP
Lab: BAEP intro and practice

Week 11 Lecture: BAEP
Lab: BAEP practice

Week 12 Lecture: VEP
Lab: BAEP practice

Week 13 Lecture: VEP
Lab: VEP practice

Week 14 Lecture: VEP
Lab: VEP practice

Week 15  Lecture: VEP
Lab: VEP practice

Week 16  Final exam

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.


https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf
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Required/Recommended Readings

Readings may be selected from the following:
+ Husain, Atif M. lllustrated Manual of Clinical Evoked Potentials.
« Spehlmann, R. Evoked Potentials.

Resources for the Instructor
Husain, A. M. (2018) /llustrated manual of clinical evoked potentials, Demos Medical Publishing.

Chiappa, K.H. (Ed.). (1997) Evoked potential in clinical medicine (3rd ed.), Raven Press.

Yamada, T. & Meng, E. (2022) Practical guide for clinical neurophysiological testing: -EP LTM/ccEEG, IOM, PSG, and NCS/EMG (2nd.
ed.), Lippincott Williams & Wilkins.

Misulis, K. E. (1994) Spehlmann's evoked potentials primer: Visual, auditory, and somatosensory evoked potentials in clinical diagnosis, (2nd
ed.), Elsevier Biomedical Press.

American Electroneurodiagnostic Society. (1998). Evoked potentials. Volume Set. ASET,

Cooper, R., Binnie, C. D. & Billings, R. (Eds.). (2005). Techniques in clinical neurophysiology: A practical manual. Elsevier BV.

Markand, O. N. (2020). Clinical evoked potentials: An illustrated manual. Springer,

Additional Resources for the Instructor
1. American Clinical Neurophysiological Society. (2025). https://www.acns.org/

2. American Clinical Neurophysiological Society. (2006). Guidelines for evoked potentials.
a. 9A: Guidelines on Evoked Potentials (https://www.acns.org/UserFiles/file/
Guideline_9A__Guidelines_on_Evoked_Potentials_.10.pdf)

b. 9B: Guidelines on Visual Evoked Potentials (https://www.acns.org/UserFiles/file/
Guideline_9B__Guidelines_on_Visual_Evoked.11.pdf)

c. 9C: Guidelines on Short-Latency Auditory Evoked Potentials (https://www.acns.org/UserFiles/file/
Guideline_9C__Guidelines_on_Short_Latency_Auditory.12.pdf)

d. 9D: Guidelines on Short-Latency Somatosensory Evoked Potentials (https://www.acns.org/UserFiles/file/
Guideline_9D__Guidelines_on_Short_Latency.13.pdf)

e. 10: Guidelines for Writing Evoked Potential Reports (https://www.acns.org/UserFiles/file/
Guideline_10__Guidelies_for_Writing_Clinical.14.pdf)

3. American Association of Electrodiagnostic Technologists. (2025). https://www.aaet.info/.
4. The Neurodiagnostic Society. (2022). https://www.aset.org/.
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