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The Eastern Iowa Community College District endorses the principle of equal educational opportunities for all people regardless of race, color, creed, marital status, national origin, sex, sexual orientation, religion, ancestry, age, or non-job related handicap or disability in the educational programs or activities it operates.   

Persons having inquiries concerning the district’s accommodation for or compliance with Title VI, Title IX, Section 504, the Americans with Disabilities Act and the Age Discrimination Act may contact: Affirmative Action Officer, 306 West River Drive, Davenport, IA 52801-1221 or call (563) 336-3300.
Program Description

The Electroneurodiagnostic Technology Program at SCC is a two-year, full-time program admitting a limited number of students in the fall of every year. 
Classroom instruction is coupled with supervised clinical experiences at local hospitals.  Students in the program can expect to spend approximately 30 hours per week in class or clinic and another 10-20 hours studying.

In addition to the profession of Electroencephalographic Technology, students in the program are exposed to other neurodiagnostic procedures such as polysomnography and evoked potentials.
Program Accreditation
The Electroneurodiagnostic Technology Program is accredited by the Commission on Accreditation of Allied Health Educational Programs (www.caahep.org)  upon recommendation of the Coa-END Commission on Accreditation of Allied Health Education Programs, 1361 Park Street, Clearwater. FL 33756; 727-210-235.   Graduates are eligible for national examination in electroencephalography by the American Board of Registry of Electroneurodiagnostic Technologists (ABRET).
Full-Time vs. Part-Time Students & Advising
Students in the pre-END category may go part time but once accepted into the program, the curriculum usually requires full-time participation.
Upon admission, students will be assigned a faculty advisor.  Prior to admission, prospective students will receive academic advisement through full-time advisors and counselors on staff in the student development offices.
Description of the Profession
Electroneurodiagnostic technology is the scientific field devoted to the recording and study of electrical activity of the brain and nervous system.  Used for medical evaluation and research, it includes procedures that access the function of the nervous system.  Technologists record electrical activity arising from the brain, spinal cord, peripheral nerves, or somatosensory systems using a variety of techniques and equipment.  Technologists also prepare the patients for procedures, record electrical potentials, obtain medical histories, calculate results, and maintain equipment.  They work with specially-trained physicians who interpret the data and provide clinical impressions.

Electroencephalogram (EEG)

An EEG records the electrical activity of the brain.  Highly sensitive monitoring equipment records the activity through electrodes that are placed at measured intervals on a patient’s scalp.  The test is not painful.  The head is measured and the electrodes are placed on the scalp with a paste-like substance.  The test itself usually takes about 90 minutes, and the principal role of the patient is simply to remain still, relaxed and comfortable.  During the test, the patient may be asked to take repeated deep breaths (hyperventilate) and may be shown a strobe light that flashes at different speeds.  Both activities can help reveal different brain patterns that are useful for diagnosis.  Sometimes, physicians also want to observe brain patterns that occur during sleep.  For sleep tests, the patient may be asked to stay awake most of the night prior to the EEG appointment or, in some cases, may be given a mild sedative.  EEGs assist physicians in the diagnosis of a variety of neurological problems, from common headaches and dizziness to seizure disorders, strokes, and degenerative brain disease.  The EEG is also used to look for organic causes of psychiatric symptoms and disabilities in children and can assist physicians in determining irreversible brain death.  

Intraoperative Monitoring

Sometimes, patients having surgery on arteries in the neck or around the heart will have EEG monitoring throughout the time they are in the operating room.  This provides the surgeon with additional information about brain function during the surgery.

Long-term Epilepsy Monitoring

Long-term monitoring is the simultaneous recording of EEG and videotaped behavior over extended periods of time.  It is useful in diagnosing patients with intermittent or infrequent disturbances.  These lengthy tests are performed in the lab, using special computers.

Evoked Potentials (EP)

The EP is a recording of electrical activity from the brain, spinal nerves or sensory receptors in response to specific external stimulation.  Electrodes are applied to the scalp and other areas of the body, a series of stimuli is introduced, and a computer records the neurological responses.  Hundreds of responses are received, amplified and averaged by a computer.  The final response is plotted on a graph and interpreted by a physician who looks for particular waveforms and the time it takes them to occur.  Evoked potentials are helpful in evaluating a number of different neurological problems, including spinal cord injuries, acoustic neuroma and optic neuritis.  Each type of EP looks at a different neurological pathway.  The most common types are listed below:
· Auditory: The BAEP assists in evaluating the auditory nerve pathways from the ears through the brainstem.  Earphones deliver a series of clicks or tones to each ear separately.

· Visual: VEPs evaluate the visual nervous system from the eyes to the occipital (visual) cortex of the brain.  The patient is usually asked to stare at a pattern on a video screen while remaining fully alert.  Each eye is tested separately.

· Somatosensory: SSEPs assess pathways from nerves in the arms or legs, through the spinal cord, to the brainstem or cerebral cortex.  A small electrical current is applied to the skin overlying nerves on the arms or legs.  The current creates a tingling sensation, but is not painful.  Each leg or arm is tested separately.  

· Intraoperative Monitoring: Evoked potentials are sometimes used to assess nerve function during surgical procedures involving the spinal cord or brain.  The technologist is responsible for monitoring this information and providing a technical description to the surgeon to allow him/her to make changes to avert any permanent damage to the patient’s function.

24-Hour Ambulatory EEG
The ambulatory EEG records brain activity for 24 hours on a small tape recorder that is worn around the waist.  Electrodes are applied to the scalp with a glue-like substance, and the patient is sent home with a diary to record activities and any symptoms during the next 24 hours.

Polysomnograms (PSG) 

A PSG is a recording during sleep that uses EEG and other physiologic measures to evaluate sleep disorders.  Patients usually spend one or two nights in the lab being monitored.  A technologist records various information for interpretation by a special physician.  The test is used to help evaluate patients who experience excessive sleepiness during the day or who have trouble falling asleep or staying asleep at night.  Three common sleep disorders are sleep apnea, insomnia, and narcolepsy.

Nerve Conduction Studies (NCS)
Nerve Conduction Studies are performed by placing surface electrodes over a particular nerve, or a muscle innervated by that nerve, and using electrical stimulation to activate the nerve.  When the nerve is stimulated, the patient feels a tingling sensation.  The data collected is evaluated by a physician specializing in electrodiagnostic medicine.  Patients referred for NCS tests suffer from nerve conditions which produce numbness, tingling, pain or loss of sensation, or neurological diseases affecting primarily the peripheral nervous system.
Performance Standards
The END technologist must have sufficient strength, motor coordination and manual dexterity to: 

· Transport, move, lift and transfer patients from a wheelchair or cart to a patient bed; and

· Move, adjust and manipulate a variety of equipment.

The electroneurodiagnostic technologist is an individual who possesses the knowledge, attributes and skills necessary to obtain interpretable recordings of patients' nervous system function.  This individual works in collaboration with the electroencephalographer and is skilled in the following duties:

· Communicating effectively with patients, family and other health care personnel,

· Abstracting a patient history,

· Applying adequate recording electrodes and using EEG/EP techniques as indicated by each patient's specific problems,

· Documenting the clinical condition of the patient,

· Understanding and employing the optimal utilization of the equipment,

· Understanding the interfacing of EEG/EP equipment and other electrophysiological devices, including a thorough understanding of personal and patient electrical safety,

· Recognizing and understanding the EEG/EP activity displayed,

· Recognizing, correcting, and/or identifying artifacts,

· Managing medical emergencies in the laboratory,

· Recognizing and correcting instrument faults,

· Understanding cortical and depth recording procedures,

· Assuring cleanliness and sterility by the selection and/or performance of appropriate disinfecting techniques,

· Preparing recordings for future storage, with documentation of specific recording conditions,

· Preparing a descriptive report of recorded activity for the physician.

The technologist should be capable of assuming responsibility for:

· Supervising EEG/EP technicians

· Managing a laboratory

· Keeping laboratory records, and

· Ordering supplies.
Health Requirements
Each allied health student must have an insurance plan to cover any injury or illness requiring hospital treatment or surgery.  In addition, all students are required to submit evidence of good health through a physical examination and immunization form.  Proof of successful completion of a course in CPR is also required.  These requirements will be due after the student starts into the program.
Employment Opportunities
Graduates will find employment opportunities anywhere in the country, in hospitals, clinics, physician offices, research facilities as well as epilepsy and sleep centers.

Technologists generally work a 40-hour week that may include evening, weekend, holiday or on-call hours.  Entry-level salaries for graduates of this program will vary depending on employment situations and the graduate's background.  The national average starting salary range for registered technologists is $35,610 annually.  Technologists with credentials earn a median average of $44,621. Technologists with specialized skills can earn more.
Job Outlook
Job opportunities exist in a variety of health care settings.  According to the American Medical Association, growth in employment within the profession is expected to be greater than average; owing to the the increased use of EEG and EP in surgery; in diagnosing and monitoring patients with epilepsy; and in diagnosing sleep disorders.  For more current information on job availability, please see the program director.
How to Enroll
Students will be placed on a waiting list on a first come, first served basis by date of application to the college or change of major date to Pre-END Technology.  Students will be evaluated each spring during an interview.  If the admission criteria below are met, the student will be ranked by the date of the program application.

A candidate for admission to the Electroneurodiagnostic Technology program must:

· Submit the SCC admission application in person or by mail (you will then be placed in the Pre-END category until you are officially accepted into the program).

· Send all high school and college transcripts to:

Office of the Registrar

Scott Community College

500 Belmont Road

Bettendorf, Iowa  52722

· If you need to take the college Assessment test, make an appointment with the testing center, 563-441-4088. You may be exempt from taking this test; see your college advisor for exemption guidelines.

· Meet the following academic requirements:

· High school graduate or GED of 50% or better.

· High school GPA of 2.5 or 12 semester hours of completed college work with a “C” or better. 

· Assessment test remedial work completed.
· Students must complete a minimum of 4 hours of job shadowing prior to entering the Electroneurodiagnostic Technology Program.  This can be set up by contacting the Program Director.
Note - High school courses in biology and chemistry with a “C” or better or one college semester of each within the last 5 years with a “C” or better are required for Anatomy & Physiology I.
Estimated Program Costs
Tuition: 
$8378 In-State* (Based on 72 credit hours and $118/hr  )

$12,567 Out-of-State*  (Based on 72 credit hours and $177/hr)

* Tuition and fees subject to change by the EICCD Board of Trustees.

Health Costs: 
$650 (see below), approximately


CPR:


$50 (good for two years)

Insurance policy:
$38 -520/Year  (student policy)


*Hepatitis B vaccine:
$150 (optional)


Physical exam:  
$75-100
Books:   
Approximately $500 for entire program
Supplies:   
Approximately $70
Uniforms:   
Approximately  $250
Membership:
   ASET (American Society of Electroneurodiagnostic Technologists) $50/yr.
*Students are to provide proof of required immunizations and may incur additional costs if there additional immunizations or titers are required.
Financial Aid / Scholarships
Scott Community College offers a full range of financial aid options. For more information, contact:

Scott Community College, Financial Aid Office

500 Belmont Road, Bettendorf, Iowa 52722

(563) 441-4040
The SCC foundation awards a scholarship exclusively for END students.
Program Curriculum
Electroneurodiagnostic Technology Program

Scott Community College (A.A.S.)
Note:  General Chemistry and Biology must be completed before
entry into Anatomy and Physiology I.

First Semester -Fall

*BIO 168 
Human Anatomy and Physiology I w/lab 
4

*HSC 113 
Medical Terminology
2

  END 210  
Electronics and Instrumentation
3

  END 111 
Introduction to END
6

Total Semester Hours: 
15
Second Semester -Spring

*BIO 173 
Human Anatomy and Physiology II w/lab 
4

*PSY 111  
Introductory Psychology
3

 END 301
END I
….6
 END 800  
Clinical Practicum I
4

Total Semester Hours: 
17
Summer Session

 END 320  
END II
2

 END 820  
Clinical Practicum II
4

Total Semester Hours: 
6

Third Semester -Fall

*ENG 105 
Composition I
3

*BIO  255  
Neuroanatomy
3
 END 331
Neuroanatomy for END……………………....2
 END 340  
END III
3

 END 840  
Clinical Practicum III
4

Total Semester Hours: 
12
Fourth Semester -Spring

 END 510 
Polysomnography
4

 END 860  
Clinical Practicum IV
8

*SPC 112 
Public Speaking
3

Total Semester Hours: 
15

Summer Session

 END 410  
Evoked Potentials
2

 END 880  
Clinical Practicum V
4

Total Semester Hours: 
6

Associate of Applied Science Degree Awarded (71 Credit Hours)
*These courses may be taken while waiting to enter the program.

Electroneurodiagnostic Technology Courses
END:111 Introduction to Electroneurodiagnostics (END)
6 cr.
S
This is an introductory course to basic electroencephalographic concepts and techniques.  Students will learn the basics of taking a patient history, infection control, and will be introduced to the terminology and skills needed to interpret EEG waveforms. Instrumentation and troubleshooting techniques are demonstrated in the classroom and hands‑on experience is provided in the laboratory. (59.4 Lec. Hrs./118.8 Lab Hrs.)
Prerequisite:  ENG:013 or minimum English placement score based on college assessment.

Co‑requisite:  BIO:168 and END:210
END:301 Electroneurodiagnostics I
6cr.
S

This course is a continuation of Introduction to END.  Terminology will be expanded.  EEG tracings will be reviewed..  The student will learn to interpret basic normal and abnormal patterns, maturation of the EEG, variations that occur on the EEG, the International Classification of Seizure Disorders, and treatments used for seizures. Laboratory exercises will include additional training on 10/20 system for measurement, electrode application and performance recording. (59.4 Lec. Hrs./118.8 Lab Hrs.)

Prerequisites: END:111, END:210 and BIO:168.

Co-requisites: END:800 and BIO:173.  

END:800 Clinical Practicum I
4 cr.
S
Students will be assigned to a clinical affiliate where they will be oriented to the hospital and to the neurodiagnostic department.  Under direct supervision, the student will perform EEG recordings, calibrate instruments and perform simplified history taking.  The student will interpret EEGs with a technologist and will occasionally work with a neurologist. (237.6 Clinical Hrs.)

Prerequisite: END:111 and END:220.
Co‑requisite: END:301 and BIO:168.
END:320 Electroneurodiagnostics II
2 cr.
S
This course will cover elements of electroneurodiagnostics (END) including medications and how they affect electrical activity of the brain at both therapeutic and toxic levels, the different types of electrodes used in electroencephalography, various types of headaches and their relationship to the electroencephalogram (EEG), identification of electrocerebral inactivity (brain death ) through specific EEG recording criteria, and pattern recognition of the electrocardiogram (ECG) on the EEG. Clinical records will be evaluated. (39.6 Lec. Hrs.)

Prerequisites: END:301, BIO:173 and END:800.

Co‑requisite: END:820.

END:820 Clinical Practicum II
4 cr.
S
Students will be assigned to a clinical affiliate where they will gain more hands on experience in performing and interpreting the electroencephalogram. The student will review electroencephalograms with a technologist and interpret with a neurologist. (237.6 Clinical Hrs.)

Prerequisite: END:301, BIO:173 and END:800.

Co‑requisite: END:320.

END:210 Electronics/Instrumentation
3 cr.
S
This course will provide the basics in electronics and instrumentation for the electroneurodiagnostic student.  The student will learn appropriate precautions to ensure electrical safety.  The student will study the instrumentation of the digital EEG machine with regard to calibration, high frequency filter, low frequency filter, 60 Hz filter, sensitivity settings, analog to digital conversion, and basic computer language. The student will learn how to compute voltage, frequency and duration of waveforms.  Differential amplifiers will be studied as well as polarity convention, resistance and impedance. (59.4 Lec. Hrs.)

Co-requisite: END:111.
END:331 Neuroanatomy for END
2 cr.
S

This course will focus on the structure, function and terminology of the nervous system with the principle focus on issues relevant to neurodiagnostic technology.  Students will learn how various symptoms and neurological deficits affect areas of the central and peripheral nervous systems.  In addition, students will learn about the development of the nervous system, and the structures and functions of the cerebrum, brainstem, and cranial nerves.  Case studies will be used to reinforce the students understanding of how normal and abnormal functioning of the nervous system affect testing protocols and test results in neurodiagnostics. (33 Lec. Hrs.)
Pre-requisite: Bio:173, END:320, and END:820
Co-requisite: END:340 and END:840
END:340 Electroneurodiagnostics III
3 cr.
S
This course studies specific neurological conditions such as brain tumors, toxic and metabolic disorders, and cerebrovascular, infectious and degenerative diseases.  Head trauma and psychological disorders will also be studied.  Students will correlate EEG patterns with clinical conditions. (59.4 Lec. Hrs.)

Prerequisites: END:320 and END:820.

Co‑requisites:  BIO:255 and END:840.

END:840 Clinical Practicum III
4 cr.
S
This course is a continuation of Clinical Practicum I and II.  It will focus on the student performing EEGs more independently.  The student will also work with more advanced EEG procedures such as surgical monitoring and extended/continuous EEG.  At the completion of this clinical practicum, the student will be able to measure the 10/20 system in 10 minutes and apply electrodes in 30 minutes for a total hook‑up time of 45 minutes. (237.6 Clinical Hrs.)

Prerequisites: END:320, BIO:173 and END:820.

Co‑requisite: END:340 and BIO:255.

END:510 Polysomnography
4 cr.
S
This course provides an introduction to polysomnography or sleep studies.  Students learn the technical aspects of running all-night sleep studies ,the classification of sleep disorders, and scoring of sleep studies during lecture. Laboratory sessions will provide the opportunity for practicing monitor placement and scoring of studies. (59.4 Lec. Hrs./59.4 Lab Hrs.)
Prerequisites: END:210, END:340, END:840 and BIO:255.

Co‑requisite: END:860.

END:860 Clinical Practicum IV
8 cr.
S
This course will focus on the performance of polysomnography within the END laboratory and provide the students with the opportunity to continue to gain competency with EEG.  The students will perform all-night sleep studies, analyze and compile data for physician interpretation.  Opportunities for reinforcement of prior learning of EEGs will also be incorporated into this course. (475.20 Clinical Hrs.)

Prerequisites: END:340 and END:840, and BIO:255.

Co‑requisite: END:510.

END:880 Clinical Practicum V
4 cr.
S
This course will provide experience in evoked potentials as well as continue practice in EEG and the advanced END procedures performed in the lab.  The students will be prepared for employment by involvement in scheduling, supervision of first-year students and observation of advanced procedures. (237.6 Clinical Hrs.)

Prerequisites: END:510 and END:860
Co‑requisite: END:410.
END:410 Evoked Potentials
2 cr.
S
This course will introduce students to evoked potentials and nerve conduction testing, as well as give students exposure to advanced testing procedures done in neurodiagnostic laboratories. (39.6 Lec. Hrs.)

Prerequisites: END:510 and END:860.

Co‑requisite:  END:880.
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