
Digital
Mammography
Physics and
Instrumentation

Second Edition
Rob Davidson , PhD ., MAppSc (MI), BBus , FASMIRT

University of Canberra
Bruce, Australia

Series Editor
Euclid Seeram , PhD ., MSc ., BSc ., FCAMRT

Medical Imaging Advanced Studies
British Columbia Institute of Technology

Burnaby , British Columbia , Canada

Wiley



Contents
Author Biography. xi

Contributor . xiii

Series Editor's Foreword . xv

Acknowledgments . xvii

1 . Why Mammography ? . 1
Why Mammography ? The Clinical Reasons,
by Liz Bowey . 1
Why Digital Mammography ? An Overview of
the Technical Reasons , by Rob Davidson . 3
Bibliography . 7

2 . Mammographie Instrumentation and Physics . 9
Introduction . 9
Instrumentation . 10
X-ray Generator . 13
High -Frequency Generator Technology . 13
Mammography X-ray Tube , Filter, and Collimator . 16
Bibliography . 42

3 . Mammography Image Formation . 45
Introduction . 46

Interaction of X-rays with Breast Tissue . 46
Attenuation of X-rays . 47
Controlling Scattered Radiation . 53
Compression/Breast Thickness . 54
Collimation .54
Grids . 55



viii Contents

Air Gap . 60
Exposure Selection . 62
Automatic Exposure Control . 62
Image Recording . 64
Current Image Recording Systems . 66
In-Direct Flat Panel Detectors . 67
Direct Flat Panel Detectors .69
Flat Panel Detectors Arrays . 69
Image Generation . 71
DICOM Image File . 75
Image Display . 76
Display Monitors .79
Conclusion . 82
Bibliography . 82

4 . Digital Breast Tomosynthesis
and Advanced Techniques . 85

Introduction . 85
Stereotactic Digital Imaging Biopsies . 86
Contrast Enhanced Mammography . 89
Digital Breast Tomosynthesis . 90
Photon -Counting Mammography . 97
Breast Computed Tomography . 98
Conclusions . 99
Bibliography . 100

5 . Radiation Exposure and Patient Dose . 103
Introduction . 104
Basic Concepts of Radiation Measurement . 105
Putting Radiation Dose in Perspective . 114
Bibliography . 118



Contents ix

6 . Mammographic Image Quality . 121
Introduction . 121

Clinical Image Quality Requirements . 122
Image Quality in Mammography . 125
Spatial Resolution . 126
Image Contrast . 131
Noise . 136

Relationships Among Spatial Resolution,
Image Contrast , and Noise . 138
Artifacts . 143

Quality Control and Quality Assurance . 144
Personnel Knowledge and Experience/Accreditation . . 146
Bibliography . 149

7 . Artificial Intelligence in Mammography . 151
Introduction to Artificial Intelligence . 151
Computer Vision in Medical Imaging . 155
Conclusions . 159

Bibliography . 160

Index . 163


	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]
	[Seite 4]


