










































































































































































































































































































































































































































































VI.  Agencies and Regulations
OBJECTIVES

Following the completion of this unit, the student wil:

1. Identify federal and state regulatory agencies.
2.  Discuss regulations influencing radiation protection,
3.  Discuss the recommendations made in the NCRP Report No. 91.

CONTENT
A. Agencies
1.  Federal
2. State

B.  Regulations

1.  Public Law 97-35
2.  The ALARA concept (As Low As Reasonably Achievable)

C. Recomendations

1.  NCRP Report No. 91
a.  Recommendations on limits for exposure to ionizing radiation
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PRINCIPLES OF RADIATION BIOLOGY

COURSE DESCRIPTION

This unit will provide the student with an overview of the principles of the interaction of radiation with the
living systems. Radiation effects on biological molecules and organisms and factors affecting biological
response are presented. Acute and chronic effects of radiation are discussed.

COURSE OUTLINE

I. Radiation Chemistry

1L Radiation Biochemistry

IIL, Cellular Radiation Effects

1V. Systemic Effects and Syndromes
V. Genetic Effects

VL. Somatic Effects

VI, Popuiation Effects
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PRINCIPLES OF RADIATION BIOLOGY

L. Radiation Chemistry
OBJECTIVES

Following the completion of this unit, the student will:

1.  Discuss radiation effects on atoms and molecules.
2. Describe the radiochemistry of water,
3.  Define linear energy transfer.

CONTENT

A.  Aqueous Solution
B.  Simple Molecules
C. Linear Energy Transfer

-151 -



II. Radiation Biochemistry

OBJECTIVES

Following the completion of this unit, the student will;

1.  Explain the structure and function of biomolecules.
2, Describe radiation effects on important biomolecules,

CONTENT
A, Lipids
B.  Carbohydrates
C. Proteins
D. Nucleic acids
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III.  Cellular Radiation Effects
OBJECTIVES

Following the completion of this unit, the student will:

List cellular organelles.

Describe radiation effects on the cell.
Describe radiation effects on ceil division,
Explain differences in cellular radiosensitivity.

CONTENT

A.  Cellular organeiles

B. Cell division
C.  Cell sensitivity

Falalvd S
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IV.  Systemic Effects and Syndromes
OBJECTIVES

Following the completion of this unit, the student will;

1. Describe whole-body radiation effects.
2.  Explain the cause of systemic symptoins,
3.  Describe fetal effects in terms of systemic radiosensitivity.

CONTENT
A, Hematopoietic
B.  Gastrointestinal
C.  Central Nervous System
D. Fetal Effects

-154-




V. Genetic Effects
OBJECTIVES

Following the completion of this unit, the student will:

1.  Explain radiation mutation.
2. Describe types of radiation genetic lesions,

CONTENT

A,  The Concept of Mutation
B. Radiation Mutagenesis
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VI. Somatic Effects
OBJECTIVES

Following the completion of this unit, the student will:

1.  Describe radiation mutagenesis.
2,  Explain radiation carcinogenesis.
3.  List radiation-induced cancers.

CONTENT

A, Mutagenesis
B. Carcinogenesis
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VIIL. Population Effects
OBJECTIVES

Following the completion of this unit, the student will:

1.  Identify natural sources of radiation exposure.
2,  Describe exposures and doses in diagnostic radiology, therapeutic radiology, and nuclear
medicine.

. CONTENT
A.  Sources of Exposure
B. Diagrostic Radiology

C.  Therapeutic Radiology
D. Nuclear Medicine
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RADIOGRAPHIC PATHOLOGY

COURSE DESCRIPTION

“This unit will provide the student with an introduction to the concepts of disease. Pathology and disease, as
it relates to various radiographic procedures, will be discussed.

COURSE OUTLINE
L Introduction to Pathology
1L Trauma/Physical Injury
i Systemic Classifications of Disease
Iv. Repair and Replacement of Tissue
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RADIOGRAPHIC PATHOLOGY

I. Introduction to Pathology
OBJECTIVES

Following the completion of this unit, the student will:

1.  Define terms related to pathology.
2,  Discuss manifestations of pathological conditions and their relevance to radiographic
procedures,

CONTENT
A. Definitions

1.  Pathology

2. Disease
a. Acute
b. Chronic

Pathogenesis

Etiology

Trauma

Syndrome

Diagnosis

a.  Signs (objective)

b.  Symptoms (subjective)

NO R W

8.  Prognosis
B.  Purpose of Study

1.  Manifestations of pathology
2. Relevance to radiographic procedures
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II. Teguma/Physical Injury
OBJECTIVES

Fallewing the completion of this unit, the student will:

1. --slist the classifications of trauma and define each,

2. .:uDescribe examples/sites, complications, and prognosis for classifications of trauma.
3. -zDiscuss radiographic diagnosis for classifications of trauma.
CONTERT
A. Ddfinition

B. Classifications

1.  Mechanical
=a,  Definition
b.  Examples/sites
¢,  Complications
szd. Prognosis

2. #Chemical
#a,  Definition
b.  Examples/sites
¢.  Complications
d.  Prognosis

3,  Thermal
wa.  Definition
b, Bxamples/sites
s¢.  Complications
+4d.  Prognosis

4,  Radiation
a,  Definition
b.  Examples/sites
s¢.  Complications
d.  Prognosis

5. @ Other
xa.  Definition
b,  Examples/sites
#¢.  Complications
d.  Prognosis

C.  Radliographic Diagnosis
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III.  Systemic Classifications of Disease

OBJECTIVES

Following the completion of this unit, the student will;

1. List the systemic classifications of disease and define each.

2. For each of the systemic classifications of disease, describe etiology, examples and sites,
complications and prognosis.

3.  Describe radiographic procedures and techniques appropriate for different examples of
diseases in each of the systemic classifications.

CONTENT
A.  Skeletal/Articular

Definition

Etiology

Examples/sites

Complications

Prognosis

Radiographic procedures

Effects on radiographic technique

NP PR

B. Muscular

Definition

Etiology

Examples/sites

Complications

Prognosis

Radiographic procedures

Effects on radiographic technique

alub gt S e

C. Digestive

Definition

Etiology

Examples/sites

Complications

Prognosis

Radiographic procedures

Effecis on radiographic technique

NANP W~

D. Respiratory

1 Definition

2.  Etiology

3.  Examples/sites

4,  Complications

5.  Prognosis

6 Radiographic procedures

7.  Effects on radiographic technique

E. Urinary
Definition
Etiology

1

2.

3. Examples/sites
4.  Complications
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5.
6.
7.

Prognosis
Radiographic procedures
Effects on radiographic technique

Reproductive

MR W

Definition

Eticlogy

Examples/sites

Complications

Prognosis

Radiographic procedures

Effects on radiographic technique

Circulatory

NA R

Definition

Etiology

Examples/sites

Complications

Prognosis

Radiographic procedures

Effects on radiographic technique

Reticuloendothelial

NAUnA WM

Definition

Etiology

Examples/sites

Complications

Prognosis

Radiographic procedures

Effects on radiographic technique

Endocrine

NevALR -

Definition

Etiology

Examples/sites

Complications

Prognosis

Radiographic procedures

Effects on radographic technique
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Nervous

bbbl s

Definition

Etiology

Examples/sites

Complications

Prognosis

Radiographic procedures

Effects on radiographic technique

Sensor Organs

Noenbwi -

Definition

Etiology

Examples/sites

Complications

Prognosis

Radiographic procedures

Effects on radiographic technique

- 164 -




IV.  Repair and Replacement of Tissue

OBJECTIVES

Following the'ﬁi;ijnpletion of this unit, the student will:

1.  Discuss the causes of tissue disruption and for the different causes, describe the process and
give examples.

2. Describe the healing process.

3.  Discuss complications connected with the repair and replacement tissue,

CONTENT
A, Causes
1.  Pathological
a. Propess
b.  Examples

2. Traumatic
a, Process

b.  Examples
3.  Surgical

a.  Process

b.  Examples

B.  The Healing Process
C. Complications
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% INTRODUCTION TO QUALITY ASSURANCE

COURSE DESCRIPTION

This ﬁﬁit%h‘zﬂ provide the student with an introduction to the evaluation of radiographic systems to assure
consistemg’zgl the production of quality images. The components involved in the radiography system will be
identified. *Tests and procedures to evaluate these components will be discussed. State and federal impacts
will bedlesoribed.

g

OUTLINE
1 Quality Assurance Concepts
R State and Federal Regulations
m. Monitoring and Maintenance
4
il
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INTRODUCTION TO QUALITY ASSURANCE

L. Quality Assurance Concepts
OBJECTIVES
Following the completion of this unit, the student will:
1.  Define quality assurance and quality control.
2.  Discuss the benefits of a quality assurance program to the patient and o the department.
3,  List elements of quality assurance and discuss how each is related to the quality assurance
program.
4,  Discuss the importance of continuing education in regard to the rapid advancement of
technology.
CONTENT
A.  Definitions
1. Quality assurance
2. Quality control
B.  Benefits
1.  Patient
a,  Reduction in radiation exposure
b.  Efficacy of patient care
2,  Departmental
a.  Consistency in production of quality diagnostic images
b,  Cost effectiveness
C. Elements
1.  Standards for quality
2.  Communications
3. Quality assurance manual
4.  Responsibility/adminstration
5. Test equipment/procedures/training
6.  Recordkeeping
7. Test review
8,  Evaluation
9.  Continuing education
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IL. State and Federal Regulations
OBJECTIVES
Following the completion of this unit, the student will:
1.  Identify state agencies involved with quality assurance aspects of radiographic systems.
2,  Discuss state agency regulations, inspections, and enforcement as they relate to quality
assurance.
3. Identify federal agencies involved with quality assurance aspects of radiographic systems.
4.  Discuss federal regulations and enforcement/consultation service as they relate to quality
assurance.
CONTENT
A, State
1. Agency involvement
2. Regulations
3,  Inspections
4.  Enforcement
B. Federal

1.  Agency involvement
2. Regulations
3.  Information/consultation service
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III.  Monitoring and Maintenance
OBJECTIVES
Following the completion of this unit, the student will:
1
discuss the responsibilities of each to the effective operation of the program.
2. List components of the radiography system,
3
to quality assurance for components of the radiographic system,
4.
radiography system.
5. Define reject analysis and describe objectives of a reject analysis program.
6.  Explain the procedure, evaluation, and follow-up for a retake analysis program.
7.
CONTENT
A.  Responsibility
1.  Radiographer
2,  Quality control/quality assurance technologists
3,  Physicist
4.  Service engineer
5. Radiologist
B.  Components of Radiographic System

L.

List categories of departmental personnel involved in a quality assurance program and

Describe test material/equipment, test procedures, and evaluation/interpretation relating

Discuss aspects of preventive and corrective maintenance for components of the

Given the necessary equipment, perform the quality control tests presented in this unit,

Radiographic units

a,  Test material/equipment

b.  Test procedures

c¢.  Evaluation/interpretation

d.  Preventive maintenance

e,  Corrective maintenance

Fluoroscopic units

8,  Test material/equipment
Test procedures

¢.  Evaluation/interpretation

d.  Prevenfive maintenance

e,  Corrective maintenance

Tomographic units

a,  Test material/equipment

b,  Test procedures

¢,  Bvaluation/interpretation

d.  Preventive maintenance

€.

Corrective maintenance
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4.  Provessors/darkrenms
a. . Testmaterialfequipment
b,  Testprocedures
¢. “Evaluationfinterpretation
d. -Preventive maintenance
e. “Corrective suaintenance
5. TNhonsters
a. "I.‘estmntennliﬁqulpment
b.  Test procedures
¢. -Evalustion/interpretation
d. - Ppeventiveangintenance
e, :Comeective mnaintenance
6.  Cassstiesfprtensifying screens
a. - Testmaterinl/equipment
b. .“Testyprocedures
¢. .- Evalmation/iaterpretation
d. “Proventivemeintenance
e. “Caomective maintenance
7.  Grids
a. . Testnaterialigquipment
b. -Test'procedures
¢. ~Ewalustion/imterpretation
d. “Preventive maintenance
e. “Conectivesmaintenance
8. Protectivealevices
a. - Test'material-equipment
b, . Testprocedwmes
¢. -Ewslustionfimterpretation
d. - +Preventive maintenance
e. ~Conpectiveznaintenance
Retake Analysis
1.  Dsfhmition
2. Objective
3. Progadure
4.  Evaluafion
5. TFoliow-up
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COMPUTER APPLICATIONS IN RADIOLOGY

COYIRSE DESCRIPTION

This amt will introduce the student to fundamental principles of computer technology, Computer concepts
and&mﬁinology will be discussed. Computer applications in radiology will be discussed,

COYIRSE OUTLINE
1 History
a1 Fundamentals
I, Components
I¥. Oparations
V.

Computer Applications in Radiology

-173 -



COMPUTER APPLICATIONS IN RADIOLOGY

I. History
OBJECTIVE

Following the completion of this unit, the student will:

1.  Discuss the history of computers.

CONTENT
A.  Abacus
B. Mechanical
- C.  Blectric
D. Electronic
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II. Fundamentals
OBJECTIVES

Following the completion of this uait, the student will:

1, Define computer,
2.  Define various terms related to computer fundamentals,
3.  Identify types of computers.

CONTENT

A.  Terminology
B.  Types of computers

1.  General purpose/mainframe
2.  Minicomputer
3.  Microcomputer
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HI. Components
OBJECTIVES

Following the completion of this unit, the student will:

Define various terms related to components of computers.

List major functions of CPU.

Given a list of input/output devices, differentiate among them.

Define memory and describe the types.

Describe the care and preventive maintenance for the computer system.

CONTENT

A, Terminology
B,  Central Processing Unit (CPU)

Rl ol Sl

1. Arithmetic logic unit (ALU)
2,  Control unit (CU)
3,  Internal memory
C.  Input/Output Devices (I/0) (Peripherals)

1.

=}
=

=

-

Punch card

Punch paper tape
Keyboards

Video terminals
The mouse

The light pen
Voice entry
Digitizing cameras
Image scanner

- S N S A

2. Quiput

. Printers and plotters

Cathode ray tube (CRT) - terminal
Graphic displays

Voice output microform
Computer output microform

opoop

D. Primary Memory/Secondary Data Storage

1.  Primary memory
a4,  Random access memory (RAM)
b.  Read only memory (ROM)

2. Secondary storage
a.  Floppy disks
b.  Hard disks
¢.  Tape

E. Computer Care and Maintenance

1.  Computer catastrophes
2,  Computer environment
3.  Preventive maintenance
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IV.

Operation

OBJECTIVES

Following the completion of this unit, the student wiil:

Define variousfepms related to computer operation.

Discuss analog. m dlgltal conversion, distinguish between analog computers and digital
combpulers.

Explam the bmmy function,

Defime programming and describe its purpose.

Compare and cantrast various programming languages,

Discuss application of various types of software.

oMb w e

CONTENT

HOOwE>

Terminology
Analog Computers
Digital Computers
Binary Computers
Programming

1.  Defmition
2.  Purmpose

3. ges
a. "MUMPS
b. GALGOL
¢,  “APL
“BASIC
" COBOL
“*FORTRAN
“PASCAL
“PLA1

Foame peg

4,  Software
Word pragessors
- +Data base
:Spread sheat
“Desktop publishers
Graphics
~Integrated application programs

e pp P
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V. Computer Applications in Radiology
OBJECTIVES

Following the completion of this unit, the student will:

1. Identify various types of computer imaging in radiology (these techniques are fully
described under Imaging Equipment or specialized curricular areas,)

CONTENT
A, Imaging

Computed tomography (CT)

Digital radiology

Magmetic Resonance Imaging (MRI) hardware and software
Nuclear medicine applications

Radiation therapy treatment planning

Ultrasound applications

AN b
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VENIPUNCTURE

Course Description

This unit wiil provide the student with the theory and practice of the basic techniques of venipuncture and the
administration of contrast media and/or intravenous medication.

Course Qutline

L Contrast Media/Intravenous Medication
IL. Venous Anatomy
L. Preparation: Room/Patient
Iv. Administration/Venipuncture
V. Vital Signs
VI. Complications/Reactions

It is recommended that patient care (with CPR Certification), the circulatory system and pharmacology be
satisfactorily completed prior to the start of this unit,
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VENIPUNCTURE

I. CONTRAST MEDIA/Intravenous MEDICATION
Objectives

Following the completion of this section, the student will:

Define contrast media.

Differentiate between ionic and non-ionic contrast media.

Identify the common medications used in the Radiology Department.

Define the pharmacology of the common medications used in the Radiology Department,
Identify the indications for the use of contrast media and pertinent medications.

Describe the contraindications for contrast media and pertinent medications.

State the common dosage for contrast media and pertinent medications.

Prepare, for injection, contrast media/intravenous medication, utilizing aseptic technique.

PNOAR LN -

Content
A. Definitions:
1. Contrast media

a. ionic
b. non-ionic

B. Indications/Contraindications
C. Dosage
D.  Preparation
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II. VENOUS SYSTEM ANATOMY
Objectives

Following the completion of this section, the student will:

1.  Demonstrate knowledge of the circulatory system.
2. Identify and locate the veins most commonly used for upper extremity venipuncture.

Content

A, Upper Extremity Venous Anatomy
B. Most Common Venipuncture Sites
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III.
Objectives
1.
2.
3.
4,
5.
6.
Content
A
1.
2.
B.

PREPARATION: ROOM/PATIENT

Following the completion of this section, the student will:

State the location of the closest Code/Crash Cart.

State the location of the closest oxygen and suction equipment.

Prepare those items necessary for venipuncture to include, but not limited to, tourniquet,
needles/butterflies, tape, gauze, arm board, bandaids and contrast media/intravenous
medication.

Identify the appropriate method of proper patient identification for the proper examination.
Obtain an allergic history, if any, from the patient.

Explain to the patient, in its entirety, the examination to be performed.

Room Equipment

Code/crash cart
a.  oxygen
b. suction

Venipuncture equipment
a,  tourniquet
b.  needles/butterflies

¢.  alcohol wipes/betadine
d.  tape

e.  gauze

f. arm board

2.  bandaids

Patient Preparation

bl e

Proper examination identification
Proper patient identification
Patient allergic history
Examination explanation
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IV.  Administration/Venipuncture

Objectives
Following the completion of this section, the student will:

Practice Universal Precautions,

Select and prepare an appropriate site for venipuncture,

Apply the tourniquet at the selected site.

Cleanse the site with an antiseptic.

Insgert the needle and ascertain proper venous backflow.

Inject, at the proper rate, the proper contrast media/intravenous medication, or connect the
proper drip infusion contrast media/intravenous medication.

Observe the site for infiltration or extravasation.

Observe the patient for reactions.

Upon completion of the injection, withdraw the needle and apply pressure to the site.

CEN oMW

Content

Universal Precautions

Site Preparation

Tourniquet

Cleansing of Site

Needle Insertion
Injection/Release of Tourniquet
Patient Observation

Needle Withdrawal

Site Pressure

FEQEET oW

Though regulations regarding the administration of contrast media and intravenous medications vary in
different states and institutions, the official position of the American Society of Radiologic Technologists
is that venipuncture falls withing the profession’s general scope of practice and that it therefore shall be
included in the didactic curriculom of all appropriate disciplines and competencies demonstrated
regardless of the state or institution where such curriculum is taught,
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V. VITAL SIGNS
Objectives

Following the completion of this section, the student will:

1.  State the normal values for pulse, respiration, blood pressure, oxygen therapy and heart

moniforing.
2.  Perform, monitor and record pulse, respiration, blood pressure and oxygen therapy on a

patient,

Content

Pulse

Respiration
Blood Pressure
Oxygen Therapy
Heart Monitoring

SISTelFS
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V. COMPLICATIONS/REACTIONS
Objectives
Following the completion of this section, the student will:

1.  Identify and define the possible complications/reactions of a contrast media/intravenous
medication.

Know and be able to respond appropriately o either a complication/reaction to a contrast
media or IV medication.

Respond appropriately to a complication/reaction during, or after, the administration of a
contrast media or intravenous medication,

. Document the administration of a contrast media or intravenous medication.

. Document a complication/reaction to contrast media or intravenous medication,

B W

Content

A. Patient Observation
B.  Patient Management
C. Documentation
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