
NDT A288: Evoked Potentials 1

NDT A288: EVOKED
POTENTIALS
Item Value
Top Code 121200 - Electro-Neurodiagnostic

Technology
Units 4 Total Units 
Hours 108 Total Hours (Lecture Hours

54; Lab Hours 54)
Total Outside of Class Hours 0
Course Credit Status Credit: Degree Applicable (D)
Material Fee No
Basic Skills Not Basic Skills (N)
Repeatable No
Open Entry/Open Exit No
Grading Policy Standard Letter (S)

Course Description
Concepts, terminology, and techniques of Evoked Potential (EP) recording
with testing modalities of visual, auditory, and somatosensory systems
to be individually discussed. An overview of EP instrumentation and
technical concepts. Analyze the clinical correlations of evoked potential
testing and will focus on waveform analysis correlating to common
neurological diseases. PREREQUISITE: NDT A115 and NDT A190.
Transfer Credit: CSU.

Course Level Student Learning Outcome(s)
1. Perform accurate and interpretable EP recordings according to ACNS

minimal guidelines on human volunteers in the classroom lab setting.
2. List and identify normal EP patterns in the infant, pediatric and

adult age groups, as well as EP abnormal patterns associated with
neurological disorders.

Course Objectives
• 1. *Demonstrate understanding of basic computer applications to EP

technology.
• 2. *Describe theoretical basis of evoked potentials.
• 3. *Demonstrate ability to perform evoked potentials in the modalities

Visual, Auditory Brainstem, and Somatosensory on volunteer human
subjects.

• 4. *Demonstrate knowledge of the theoretical basis of EP waveform
generation.

• 5. *Demonstrate knowledge of the anatomy and physiology of the
related test procedures.

• 6. *Apply electrodes accurately with respect to each modality tested.
• 7. Become familiar with equipment protocols in each of the

modalities.
• 8. *+Identify and measure important data from EP waveforms.
• 9. *+Make necessary calculations of amplitudes, amplitude ratio's,

latency, interpeak latencies, and/or conduction velocities, for
interpretations.

• 10. *+Set up EP equipment to the desired protocols for each modality.
• 11. *+Recognize and remedy artifacts on the EP.
• 12. *Utilize the appropriate stimulus for each modality.

• 13. *Utilize published normative data, for comparison and evaluation
of normal versus abnormal.

• 14. *+Analyze the complex waveforms seen in neurological disease
states and correlate the results to clinically significant findings.

Lecture Content
Introduction to EP Instrumentation and Concepts Terminology Computer
operation Signal averaging Technical Aspects of Evoked Potentials
A/D conversion Signal to noise ratio EP parameters Auditory Evoked
Potentials Techniques, troubleshooting, parameters, anatomy and
physiology Audiometry application Applications to neurodiagnosis
and clinical correlations Labs: Multiple Channel, and Audiometric
BAEP's Visual Evoked Response Techniques, troubleshooting,
parameters, anatomy and physiology Applications to neurodiagnosis
and clinical correlations Electroretinogram (ERG) and field testing Labs:
Pattern Reversal Full Field and Flash VEP with ERG Somatosensory
Evoked Response (upper and lower) Techniques, troubleshooting,
parameters, anatomy and physiology Application to neurodiagnosis
and clinical correlations Labs: SSEP upper ext. and SSEP lower ext.
Other Related Applications Neonatal EP Normative data collection
and analysis of normal vs. abnormal EP's New developing techniques
Cognitive EP Journal article critiques and Oral summaries. Review
the ACNS guidelines for recording Evoked Potentials Auditory Visual
Somatosensory Normative Data and Clinical Significant Abnormalities
Neonatal Applications Audiological Screening Waveform Differences
and Normative Maturational Changes Congenital Anomalies and
Defects Common Neurological Diseases in Neonates Instructor
provided waveforms for analysis reviewed Clinical Correlations:
Waveform examples will be provided from multimoda lity recordings
when applicable. Multiple Sclerosis Head Trauma Coma Audiological
Applications Ophthalmological Applications Peripheral Neuropathy
Brain Death Applications Other Specific Disease Correlations Future
Trends Computer Analysis and Automatic Waveform Identifications Long
Term Trending in ICU monitoring Evoked Potential Mapping Techniques
Equipment

Lab Content
A. Introduction to EP Instrumentation and Concepts 1. Equipment
components 2. Equipment operation B. Auditory Evoked Potentials (AER)
1. Routine Auditory Evoked Potential (Multiple Channel) i. Recording
Parameters ii. Stimulus Parameters iii. Troubleshooting techniques iv.
Identification of obligate waveforms v. Calculation analysis of study
results 2. Latency/Intensity Function (Audiometric BAEP s) i. Recording
Parameters ii. Stimulus Parameters iii. Troubleshooting techniques iv.
Identification of obligate waveforms v. Calculation analysis of study
results C. Visual Evoked Potentials (VEP) 1. Full-Field Pattern Reversal
Evoked Potential i. Recording Parameters ii. Stimulus Parameters iii.
Troubleshooting techniques iv. Identification of obligate waveforms
v. Calculation analysis of study results 2. Half-Field Pattern Reversal
Evoked Potential i. Recording Parameters ii. Stimulus Parameters iii.
Troubleshooting techniques iv. Identification of obligate waveforms v.
Calculation analysis of study results 3. Flash VEP with ERG i. Recording
Parameters ii. Stimulus Parameters iii. Troubleshooting techniques iv.
Identification of obligate waveforms v. Calculation analysis of study
results D. Somatosensory Evoked Potentials (SSEP) 1. Upper Extremity
(ueSSEP) Median and Ulnar Nerve i. Recording Parameters ii. Stimulus
Parameters iii. Troubleshooting techniques iv. Identification of obligate
waveforms v. Calculation analysis of study results 2. Lower Extremity
(leSSEP) Posterior Tibial and Superficial Peroneal Nerve i. Recording
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Parameters ii. Stimulus Parameters iii. Troubleshooting techniques iv.
Identification of obligate waveforms v. Calculation analysis of study
results

Method(s) of Instruction
• Lecture (02)
• DE Live Online Lecture (02S)
• Lab (04)
• DE Live Online Lab (04S)

Instructional Techniques
The course instruction will include lecture, video, and PowerPoint
presentations, demonstration of techniques, as well as lab.  The lab
sessions will provide an opportunity to record EP tests, from the various
modalities, on student volunteers.

Reading Assignments
2-3 hurs/week from required textbook, ACNS guidelines (online).

Writing Assignments
Article Review and critique requiring research of related Evoked
potentional topic.  2 hours/week.

Out-of-class Assignments
Lab assignments requiring analysis of in lab study results, appropriate
calculations, and measurements.  2 hours/week.

Demonstration of Critical Thinking
Four quizzes covering material from reading and lectures.  Quizzes are
not comprehensive and will cover material from the previous segments.
Final comprehensive exam. Six lab assignments evaluating EP testing in
various modalities on human volunteers. Professional article review with
oral presentation.

Required Writing, Problem Solving, Skills Demonstration
A critique of an article from a professional journal on any topic relevant
to the course.  The critique will be type written and will be given orally in
a summarized fashion.  Examples of critique format will be given. Lab
assignments corresponding to the six lab sessions.  Each lab assignment
will be turned-in on the lab days. Lab assignments will be evaluated on
accuracy, completeness of calculations, and on appropriate annotations
of recording and stimulus parameters.  Four exams will test information
from the preceding lectures and labs and are NOT comprehensive.  The
exams will include multiple-choice, true/false, and short answer "fill-
in" type questions. Students must demonstrate an ability to identify EP
waveforms from all modalities and evaluate them for clinically significant
abnormalities. Final comprehensive exam.

Eligible Disciplines
Diagnostic medical technology-diagnostic medical sonography,
neurodiagnosti...: Any bachelor's degree and two years of professional
experience, or any associate degree and six years of professional
experience.

Textbooks Resources
1. Required Yamada, T. and Meng, E.. Practical Guide for Clinical
Neurophysiologic Testing - EP, LTM, IOM, PSG, and NCS, latest ed.
Philadelphia, PA: Lippincott Williams Wilkins, 2017

Other Resources
1. Banoczi, W. NDT 288 course materials, 2006 2. The American
Clinical Neurophysiology Guidelines in Evoked Potentials: Guideline 9A:
Guidelines on Evoked Potentials. Guideline 9B: Guidelines on Visual
Evoked Potentials. Guideline 9C: Guidelines on Short Latency Evoked
Potentials Guideline 9D: Guidelines on Short Latency Somatosensory
Evoked Potentials https://www.acns.org/practice/guidelines


