
Quality assurance 
workbook 

for 
radiographers & 

radiological technologists 

by 
Peter J Lloyd 

MIR, OCR, ARMI~ Grad Dip FEd 

Lecturer (retired), 

School of Medical Radiation, 

University of South Australia 

Diagnostic Imaging and Laboratory Technology 

Blood Safety and Clinical Technology 

Health Technology' and Pharmaceuticals 

WORLD HEALTH ORGANIZATION 
Geneva 

(/ J 
. ' 

WHO/DIUOU 
DISTRIBUTION: GENERAL 

ORIGINAL: ENGLISH 



© World Health Organization, 2001 

This document is not a formal publication of the World Health Organization (WHO), and all 
rights are reserved by the Organization. The document may, however, be freely reviewed, 
abstracted, reproduced and translated, in part or in whole, but not for sale for use in 
conjunction with commercial purposes. 

The views expressed in documents by named authors are solely the responsibility of those 
authors. 

Designed in New Zealand 
Typeset in Hong l<ong 
Printed in Malta 

2001/13663- minimum graphics/Best Set/Interprint- 3000 



Contents 

Introductory remarks 

Acknowledgements 

Introduction 
Purpose of this workbook 
Who this workbook is aimed at 
What this workbook aims to achieve 
Summary of this workbook 
How to use this workbook 
Roles and responsibilities 

Questionnaire-student's own department 

Pretest 

Teaching techniques 
Overview of teaching methods in common use 

Assessment 
Teacher performance 
Suggested method of teaching with this workbook 
Conclusions 

Health and safety 
Machinery 
Electrical 
Fire 
Hazardous chemicals 
Radiation 
Working with the patient 
Disaster 

Module 1. Reject film analysis 
Setting up a reject film analysis program 
Method 
Analysis 
Action 
Tasks to be carried out by the student 

Module 2. Accessory equipment 
Collimator 
Cassettes and intensifying screens 
Grid 
Lead rubber aprons and gloves 

vii 

viii 

1 
1 
2 
2 
2 
2 
3 

5 

7 

10 
10 
10 
12 
12 
12 

15 
15 
15 
15 
16 
16 
17 
17 

19 
19 
20 
20 
20 
24 

29 
29 
31 
35 
37 

Ill 



QUALITY ASSURANCE WORKBOOK 

IV 

Viewing box 
Patient positioning aids 
Patient measuring callipers 
Tasks to be carried out by the student 

Module 3. X-ray equipment 
Choosing X-ray equipment 
Acceptance of new X-ray equipment 
Generator 
X-ray tube, column, table and upright bucky 
Tomography 
Potter bucky 
Portable and mobile X-ray units 
Tasks to be carried out by the student 

Module 4. Manual film processing 
The darkroom 
Film and chemical storage 
Film processing 
Tasks to be carried out by the student 

Module 5. Automatic film processing 
Choosing an automatic processor 
Use of an automatic processor 
Processor maintenance schedule 
Sensitometry 
Tasks to be carried out by the student 

Module 6. Radiographic exposures 
Exposure chart 
The step system 
Tasks to be carried out by the student 

Appendix A. Mal<ing simple test tools 
Water phantom 
Aluminium step wedge 
Film/screen contact test tool 
Spinning top timer test tool 
Measuring callipers 
Tomography test tools 
X-ray beam/grid alignment test tool 

Appendix B. Graphs, checl< sheets and record sheets 
Reject film analysis 
Remedial action record 
Collimator check records 
Record of all cassettes 
Cassettes and screens 
Lead rubber aprons and gloves 
Viewing box 
Fault report 
Equipment record 
Equipment maintenance and repair log 

38 
40 
41 
44 

56 
56 
57 
57 
63 
65 
68 
70 
73 

78 
78 
81 
83 
95 

107 
107 
108 
109 
112 
120 

124 
124 
126 
127 

133 
133 
133 
134 
134 
135 
136 
137 

138 
138 
141 
142 
143 
144 
146 
147 
148 
149 
152 



X-ray unit 
Constancy of radiation output at different mA settings 
Darkroom inspection checklist 
Specific gravity/temperature graph 

. Automatic film processor 
Processor maintenance checklist 
Developer activity chart 
Characteristic curve chart 
Quality control processing chart 
Exposure chart 

Post test 

Glossary 

References 

CONTENTS 

V 

153 
155 
156 
157 
158 
160 
161 
162 
163 
164 

169 

172 

175 



r 



Introductory remarks 

This document, which is developed by the International Society of Radiographers and Radiological Technologists 

(ISRRT) under the umbrella of the WHO Global Steering Group for Education and Training in Diagnostic Imaging, 

is the first in a series targeting technical aspects, including quality control of diagnostic imaging services. The 

document is primarily aiming at assisting radiographers and radiological technologists working in small and mid

size hospitals where resources often are limited, to optimize and improve diagnostic imaging, and to ensure the 

best possible use of resources according to local needs. 

The document is distributed free of charge and can be obtained by contacting the following address: 

Team of Diagnostic Imaging and LaboratoryTechnology <DIU, 

World Health Organization 

20, Avenue Appia 

CH-1211 GENEVA 27 

Switzerland 

Fax: +41 22 7914836 

Tel: +41 22 7913648 

e-mail: ingolfsdottirg@who.ch 

Harald Ostensen, MD 
Geneva, April 2001 
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