ESSEX COUNTY COLLEGE
Nursing and Allied Health Division
RTC 203 – Special Procedures    
Course Outline
Course Number & Name:  RTC 203 Special Procedures
Credit Hours:  3.0 
Contact Hours:  5.0
Lecture:  2.0
Lab:  3.0
Other:  N/A
Prerequisites:  Grade of “C” or better in RTC 202

Co-requisites:  RTC 204 and RTC 205

Concurrent Courses:  None
Course Outline Revision Date:  Fall 2011
Course Description: Students learn about the specialized and highly technical procedures in radiography, such as computerized axial tomography (CAT), magnetic resonance imaging (MRI), and angiography, and the general indications for each examination. Students will be introduced to Radiation Oncology, Nuclear Medicine, and Bone Densitometry. Quality control methods are also covered. Selected radiographs supplement anatomical review of the systems to be examined, prior to radiographic procedures. Lecture is supplemented with demonstrations and opportunities for students to practice the skills in the radiographic room. Critiques of radiographic films are conducted in the classroom/laboratory. 

Course Goals: Upon successful completion of this course, students should be able to do the following:

1.
describe the parts of a computer utilized in radiographic imaging;
2.
identify and/or explain the basic concepts behind Computed Tomography (CT) imaging;
3.
recognize and describe interventional studies performed in the radiology department;
4.
explain the basic operation and safety aspects of Magnetic Resonance Imaging (MRI);
5.
describe the three types of digital imaging;
6.
perform quality control tests required for imaging departments;
7.

recognize and differentiate between the regulating agencies, departments, and committees, with which medical imaging departments and staff must be in compliance; and
8.
describe the basic concepts of radiation oncology, nuclear medicine, and bone densitometry.
Measurable Course Performance Objectives (MPOs): Upon successful completion of this course, students should specifically be able to do the following:

1. 
Describe the parts of a computer utilized in radiographic imaging:
1.1 explain the differences between a microcomputer, mainframe computer, and a supercomputer;

1.2 list and describe the components of computer hardware;
1.3 explain “bit”, “byte”, and “word” as used in computer terminology; 
1.4 explain the difference between pixel and matrix and their relationship to one another;
1.5 describe the influence of bit depth to gray scale and contrast resolution; and
1.6 describe the effect of spatial resolution on the digital image

2.
Identify and/or explain the basic concepts behind Computed Tomography (CT) imaging:

2.1 describe the components of the CT imaging system;

2.2 differentiate between conventional and spiral/helical CT scanning;
2.3 explain the functions of collimators in CT;

2.4 list the CT computer data processing steps;

2.5 name the functions of the array processor used for image reconstruction;
2.6 define the term “algorithm” and explain its impact on image scan factors and reconstruction;
2.7 define the terms "raw data" and "image data";

2.8 explain the difference between reconstructing and reformatting an image;

2.9 describe the application of the following terms to CT:

• Pixel
• Matrix
• Voxel
• Linear attenuation coefficient
• CT/Hounsfield number
• Partial volume averaging
• Spatial resolution
• Contrast resolution
• Noise
• Annotation
• Region of interest (ROI)
• Standard versus volumetric data acquisition
• Window width (WW) and window level (WL)
2.10 name the common controls found on CT operator consoles and describe how and why each is used;
2.11 identify the types and appearance of artifacts most commonly affecting CT images;

2.12 explain how artifacts can be reduced or eliminated;

2.13 list and describe current data storage techniques used in CT; and
2.14 name the radiation protection devices that can be used to reduce patient dose in CT and describe the correct application of each
3.
Recognize and describe interventional studies performed in the radiology department:
3.1
classify various interventional procedures by body system involvement;
3.2
identify proper contrast media used for various interventional procedures;
3.3
recognize proper indications and contraindications associated with patient history and contrast      media used in these studies;
3.4 describe general differences and use of interventional access needles, catheters, and wires;
3.5 describe general differences and use of imaging equipment for indicated procedures; and
3.6
demonstrate positioning requirements for indicated procedures 

Measurable Course Performance Objectives (MPOs) (continued):
4.
Explain the basic operation and safety aspects of Magnetic Resonance Imaging (MRI):

4.1 define the terms Tesla, gauss, and gauss line;
4.2 identify the types of cryogens used and the cryogens association with a quench;
4.3 discuss MRI safety issues and methods to prevent harm; and
4.4 explain the basic physics of MRI 

5.
Describe the three types of digital imaging:

5.1 define terminology associated with digital imaging systems;
5.2 describe the various types of digital receptors;
5.3 discuss the fundamentals of digital radiography, distinguishing between cassette- based systems and cassette-less systems;
5.4 compare the image acquisition and extraction of cassette-based vs. cassette-less systems, including detector mechanism, initial image processing, histogram analysis, and automatic rescaling and exposure index determination;
5.5 explain the evaluative criteria for digital radiography detectors;
5.6 describe the response of digital detectors to exposure variations;
5.7 compare the advantages and limits of each system;
5.8 given the performance criteria for a digital radiography detector, evaluate the spatial resolution and dose effectiveness;
5.9 compare dynamic range to latitude of a screen/film receptor system to that of a digital radiography system;
5.10 describe the histogram and the process or histogram analysis as it relates to automatic rescaling and determining an exposure indicator;
5.11 describe or identify the exposure indices used by each photostimulable phosphor (PSP)-based system;
5.12 describe the difference between dose area product (DAP) measured with a flat panel system versus the exposure index for a PSP-based system;
5.13 relate the receptor exposure indicator values to technical factors, system calibration, part/beam/plate alignment and patient exposure;
5.14 explain image acquisition precautions necessary for CR imaging;
5.15 describe the response of PSP systems to background and scatter radiation;
5.16 utilize appropriate means of scatter control;
5.17 avoid grid use errors associated with grid cut off and Moiré effect;
5.18 identify common limitations and technical problems encountered when using PSP systems;
5.19 employ appropriate beam/part/receptor alignment to avoid histogram analysis errors;
5.20 describe the various image processing employed for digital images;
5.21 associate impact of image processing parameters to the image appearance;
5.22 associate effects of inappropriate processing on image clarity or conspicuity;
5.23 describe the fundamental physical principles of exposure for digital detectors;
5.24 apply the fundamental principles to digital detectors;
5.25 describe the selection of technical factors and technical factor systems to assure appropriate receptor exposure levels for digital detectors;
5.26 evaluate the effect of a given exposure change on histogram shape, data width and image appearance; and
5.27 describe the conditions that cause quantum mottle in a digital image
Measurable Course Performance Objectives (MPOs) (continued): 

6.
Perform quality control tests required for imaging departments:

6.1 identify the difference between Quality Assurance, Quality Control, and Quality Management programs;
6.2 list categories of departmental personnel involved in a quality improvement program and discuss the responsibilities of each;
6.3 list components of the performed tests for radiology units;
6.4 list components of the performed tests for darkroom;
6.5 list components of the performed tests for illuminators;
6.6 define reject analysis; and
6.7 explain the procedure for corrective action

7.
Recognize and differentiate between the regulating agencies, departments, and committees, with which medical imaging departments and staff must be in compliance:
7.1 identify modalities within diagnostic imaging and other allied health specialties;
7.2 list the variety of health care facilities available to patients;
7.3 describe the hospital organizational chart and departments contained within it;
7.4 recognize the levels of allied health professionals by specialty;
7.5 list various accreditation agencies specific for hospitals and radiology departments; and
7.6 name various professional organizations within health care 

8.
Describe the basic concepts of radiation oncology, nuclear medicine, and bone densitometry:
8.1 describe on an introductory level the purpose and function of a radiation oncology department;
8.2 describe on an introductory level the purpose and function of a nuclear medicine department; and
8.3 describe on an introductory level the purpose and function of bone densitometry
Methods of Instruction: Instruction will consist of lectures, class discussions/participation, PowerPoint slide shows, class activities, radiograph review, and laboratory activities.

Outcomes Assessment: Test and exam questions are blueprinted to the course objectives which are based on the minimum standards required by the American Radiology of Radiologic Technologists (ARRT) and the American Society of Radiologic Technologists (ASRT) suggested course curriculum.      Note: Tests and exams are primarily structured in multiple-choice formats in conjunction with the ARRT exam.  Also, checklist rubrics may be used to evaluate students for the level of mastery of course objectives. 

Course Requirements: All students are required to:

1.
Read the textbook and do the suggested homework problems in a timely manner.

2.
Attend and be an active participant in all classes.
3.
Take quizzes, tests, and exams in class and adhere to the testing schedule.

4.
Turn off cell phones while in class.

5.
Remain in the classroom during the entire class period.

6.
Earn a “C” or better to pass this class.  Students who do not earn a “C” or better will be required to withdraw from the Radiography Program as per program policy.

Methods of Evaluation:
 Final course grades will be computed as follows:





                  





        % of 

Grading Components
          final course grade


· 7 or more Quizzes (dates specified by the instructor) 


         30%

Quizzes will be administered regularly throughout the semester to test student mastery of course objectives. Note: The lowest quiz grade will be dropped and the remaining 6 highest quiz grades will be averaged to provide a Quiz Average, which counts as 30% of the final course grade.  

· 7 or more Tests (dates specified by the instructor)           


        35%

Tests will show evidence of the extent to which students meet course objectives.

· Midterm Exam (date specified by the instructor)  


        15%
The midterm exam format may consist of multiple choice, short answer, and true/false questions and will include material from the readings, homework, lectures, and labs covered throughout the semester. The midterm exam will test the students’ mastery of course objectives and synthesis of course material covered from the beginning through the first half of the semester.

· Final Exam     




  


        20%
The final exam format may consist of multiple choice, short answer, and true/false questions and will include material from the readings, homework, lectures, and labs covered throughout the semester. The final exam will test the students’ mastery of course objectives and synthesis of course material covered throughout the entire semester.

Academic Integrity: Dishonesty disrupts the search for truth that is inherent in the learning process and so devalues the purpose and the mission of the College.  Academic dishonesty includes, but is not limited to, the following:

· plagiarism – the failure to acknowledge another writer’s words or ideas or to give proper credit to sources of information;

· cheating – knowingly obtaining or giving unauthorized information on any test/exam or any other academic assignment;

· interference – any interruption of the academic process that prevents others from the proper engagement in learning or teaching; and

· fraud – any act or instance of willful deceit or trickery.

Violations of academic integrity will be dealt with by imposing appropriate sanctions.  Sanctions for acts of academic dishonesty could include the resubmission of an assignment, failure of the test/exam, failure in the course, probation, suspension from the College, and even expulsion from the College.

Student Code of Conduct: All students are expected to conduct themselves as responsible and considerate adults who respect the rights of others.  Disruptive behavior will not be tolerated.  All students are also expected to attend and be on time for all class meetings.  No cell phones or similar electronic devices are permitted in class.  Please refer to the Essex County College student handbook, Lifeline, for more specific information about the College’s Code of Conduct and attendance requirements.

Course Content Outline: based on the following texts:

Introduction to Radiologic Sciences and Patient Care, 4th edition, by Adler and Carlton; ISBN-13 #: 978-1-4160-3194-9
Textbook of Radiographic Positioning and Related Anatomy, 7th edition, by Kenneth L Bontrager;      ISBN #: 978-0-323-05410-2
Radiologic Science for Technologists Physics, Biology, and Protection, 9th edition, by Stewart Carlyle Bushong; ISBN #: 978-0-323-04837-8
Radiologic Science for Technologists Physics, Biology, and Protection Workbook and Laboratory Manual, 9th edition, by Stewart Carlyle Bushong; ISBN #: 978-0-323-04838-5
Introduction to Radiologic Technology, 6th edition, by LaVerne Tolley Gurley, and William J Callaway; ISBN #: 13 978-0-323-03566-8
Week


Topics covered




1


Review class syllabus, Chapter 24 in Bushong – Computer Science

Read chapter and complete workbook pp 239 – 242
2 – 3


(Week 2) Test 1: Introduction to computers

(Week 3) Quiz 1
Read Bushong pp 265 – 270 Tomography

Read Bushong Chapter 23: CT 

Complete Bushong workbook pp 229 – 231

Read Bontrager Chapter 21: CT
Bontrager p 784 Radiation Oncology

Complete Bontrager workbook pp 165 – 190
4


Test 2: CT

Read Bontrager Chapter 22: Arthrography pp 750 – 754
Read Bontrager Chapter 22: Myelography pp 761 – 765, Chapter 21 pp 714 – 715 CNS 

5 – 6


(Week 5) Quiz 2
(Week 6) Quiz 3
Read Bontrager Chapter 2: Radiographic Anatomy, Angiographic Procedures pp 680 – 704
Complete Bontrager workbook pp 141 – 164
Read Bushong Chapter 22: Interventional Radiography
7


Test 3: Interventional Radiography

Midterm Exam
Read Bontrager Chapter 23: MRI pp 789 – 802
8


Test 4: MRI
Read Bushong Chapter 25: CR (computed radiography)

Complete Bushong workbook pp 243 – 246
Week


Topics covered




9


Read Bushong Chapter 26: DR (digital radiography)

Complete Bushong workbook pp 247 – 248
10


Quiz 4
Read Bushong Chapter 27: Digital Fluoro

Complete Bushong workbook pp 249 – 252
11


Quiz 5
Test 5 on all digital covered to this point
Read Bushong Chapter 28: The Digital Image

Complete Bushong workbook pp 253 – 258
12 – 13


(Week 12) Quiz 6
(Week 13) Quiz 7
Read Bushong Chapter 29: Viewing the Digital Image

Complete Bushong workbook pp 259 – 260
Read Bushong Chapter 30: Digital Display Quality Control

Complete Bushong workbook pp 261 – 265 

Read Bushong Chapter 31: Digital Artifacts

Complete Bushong workbook pp 267 – 269

14


Test 6 on all digital covered to this point
Read Adler and Carlton pp 71 – 73

Read Bushong Chapter 18: Quality Control

Regulations and Quality Control  

15


Test 7: Regulations/QC
Final exam review

Final Exam
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