Chapter 1
Preliminary Steps in Radiography
Darv Nomann R.T. (R)
Ethics

· Defined as profession’s moral responsibility and the science of appropriate conduct toward others

· American Society of Radiologic Technologists (ASRT) developed current code of ethics for the United States

ASRT Code of Ethics

· See p. 2 in Volume 1

· Consider the following situations:

· You are required to perform a procedure on a patient with AIDS

· Your friends ask you about a procedure performed on one of your former high school teachers

· A mother asks what you see on her child’s x-rays

Image Receptors

· Defined as the device that receives the energy of the x-ray beam and forms the image of the body part

· Four types

· Cassette with film

· Image plate

· Direct radiography

· Fluoroscopic screen

Radiographic Quality Factors

· Four factors of image quality

· Density

· Contrast

· Recorded detail

· Distortion (size, shape)

Density

· Degree of blackening

· Controlled by

· Milliamperage (mA)

· Exposure time (seconds)

· Milliampere-seconds (mAs)

Contrast

· Differences in adjacent densities

· Controlled by kilovolt peak (kVp)

Recorded Detail

· Ability to visualize small structures

· Controlled by

· Geometry

· Film

· Distance 

· Screen 

· Focal spot size

· Motion 

Distortion

· Misrepresentation of the size or shape of a structure

· Shape distortion, elongation or foreshortening, controlled by

· Alignment

· Central ray

· Anatomic part

· IR

· Angulation 

Distortion

· Magnification is size distortion

· Present in all images

· Controlled by

· Object–to–image-receptor distance (OID)

· Source–to–image-receptor distance (SID)


Image Display

· Radiographs usually viewed in anatomic position

· See Fig. 1-7 on p. 7

· Exceptions

· Hands

· Wrists

· Feet

· Toes

· Viewed from perspective of the tube with distal ends toward ceiling

Basic Patient Care

· Radiographer is responsible for patient care during an imaging procedure

· Critical for RT to obtain patient’s clinical history

· Verify correct procedure ordered

· Observe conditions or abnormalities to relay to radiologist

Care of Examination Room

· Radiographer responsible for 

· Keeping room clean to minimize transmission of infection and provide for patient confidence

· Maintaining stock

· Linens

· Contrast

· Ancillary equipment

Infection Control

· Hand washing is effective and efficient method to control spread of microorganisms

· Use appropriate and required protection when there is a possibility of coming into contact with infectious organisms

· Protect IR from body fluids

· Clean IRs and equipment regularly

Motion

· Imaging of motion ruins image quality

· Three types

· Involuntary

· Voluntary

· Equipment

Involuntary Motion

· Causes

· Heartbeat

· Chills

· Peristalsis

· Tremor

· Spasm

· Pain

· Primary control: Use short exposure time

Voluntary Motion

· Lack of control of voluntary motion caused by

· Nervousness

· Discomfort

· Excitability

· Mental illness

· Fear

· Age

· Breathing

Voluntary Motion

· Radiographer can control imaging of voluntary motion by

· Giving clear instructions

· Providing patient comfort

· Adjusting support devices

· Applying immobilization

· Decreasing exposure time

Image ID

· Required ID

· Date

· Patient’s name or ID number

· Right or left side marker

· Institution identity

· Many ways to imprint ID on radiographs

Image ID

· Side markers are usually put on during the procedure by the technologist

· Box 1-3 on p. 27 details marker placement rules

IR Placement

· Three general IR positions

· Longitudinal

· Horizontal

· Corner-to-corner

· Position name based on IR relation to  long axis of the body

· Longitudinal placement most often used

Central Ray Direction

· The central or principal beam of rays is termed the central ray (CR)

· CR is always centered to IR

· Unless IR displacement is being used

Central Ray Direction

· Angle the CR through the part of interest to

· Avoid superimposition of structures

· “Straighten out” a curved structure

· Align the CR through an angled joint space

· Avoid distortion of an angled structure

Source–to–Image-Receptor Distance

· Defined as the distance from the anode inside the x-ray tube (source) to the IR

· Abbreviated SID

· Critical technical component because it affects

· Magnification

· Recorded detail

· Patient dose

Source–to–Image-Receptor Distance

· Longer SID reduces magnification and increases recorded detail

· SID standardized for examinations and must be indicated on technique charts

· 40 inches (102 cm) traditionally used on most examinations

· 48 inches (122 cm) is recent increase due to faster IR and flexibility of CR

· 72 inches (183 cm) used on examinations with increased OID to reduce magnification

Basic Radiation Protection

· The gonads may be irradiated for some examinations

· Shielding should be used when practical

· Shielding guidelines

· Gonads lie within or close to x-ray field

· Clinical objective is not compromised

· Patient has reasonable reproductive potential

Introduction to Digital Imaging

· Uses a different IR and image display from film/screen radiography

· In computed radiography (CR), the IR is an imaging plate (IP) composed of a phosphor plate 

· After exposure, the IP is read by a digital reader (computer)

· Image is displayed on a monitor

Introduction to Digital Imaging

· Attention to detail is key to quality digital imaging

· Optimum kVp is not as essential to image quality

· Slightly higher kVp yields better image than slightly lower kVP 

· Part centering essential for image reader to work optimally 

Introduction to Digital Imaging

· IP phosphors are hypersensitive, so when using split cassette technique, the unexposed side must be protected 

· Overexposure or underexposure not determined by displayed image

· Exposure numbers used to determine whether image is within quality range

Introduction to Digital Imaging

· Use collimation with care

· May cause error due to phosphor sensitivity

· IPs are not light tight, so short exposure to light does not ruin image quality

· IP phosphors are more sensitive to scatter radiation

· Some examinations may require a grid when using digital that did not require a grid with film/screen imaging
Introduction to Exposure Technique

· Technique charts should be in every room and on mobile machines

· Specifies projections performed in room

· Includes exposure factors for each projection

Introduction to Exposure Technique

· Primary factors

· mA

· kVp

· Exposure time (seconds)

· Automatic exposure control (AEC)

· SID

· Grid

· Film and screen speed number

· Electrical supply

Introduction to Exposure Technique

· Technologist controls several prime technical factors at the generator control panel

· kVp

· mA

· Exposure time (seconds)

Introduction to Exposure Technique

· Certain pathologic conditions require decrease in technique

· Old age

· Pneumothorax

· Emphysema

· Emaciation

· Degenerative arthritis

· Atrophy

Introduction to Exposure Technique

· Certain pathologic conditions require an increase in technique

· Pneumonia

· Pleural effusion

· Hydrocephalus

· Enlarged heart

· Edema 

· Ascites 

Preexposure Instructions

· Many projections require patients to suspend respirations at full inspiration or expiration

· Radiographers should instruct patients on the required breathing before making the exposure

· Each projection in Merrill’s Atlas specifies the required breathing instructions given to the patient

