
CONTENTS

1. INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 1

1.1. Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......2
1.2. Abbreviations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2 .  PLANAR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. 5

2.1. Pulse height analyser .............................................................................................................. 5
2.2. Uniformity ............................................................................................................................ 12

2.2.1. ...................................................................... .12
2.2.2. Asymmetric energy windows ................................................................................. .19
2.2.3. Different radionuclides and photon energies.. ........................................................ .43
2.2.4. Uniformity - quantification .................................................................................. .53
2.2.5. Uniformity - multihead systems ........................................................................... .56
2.2.6. Corrections (linearity, energy, uniformity) ............................................................. .57
2.2.7. Detector crystal ....................................................................................................... .65
2.2.8. PM tube and associated electronics ........................................................................ .82
2.2.9. Collimator ............................................................................................................... .93
2.2.10. Artefacts  arising from sources/phantoms .............................................................. 109

2.3. Spatial resolution and linearity ........................................................................................... 128
2.3.1. Intrinsic spatial resolution and linearity ............................................................... .128
2.3.2. System spatial resolution and linearity ................................................................. .144

2.4. Multiple window spatial registration .................................................................................. 149
2.5. High count rate ................................................................................................................... 156

3. SPECT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. 163

3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.
3.8.
3.9.

SPECT uniformity .............................................................................................................. 163
Uniformity calibration correction ....................................................................................... 177
Centre of rotation (COR) offset (x) ................................................................................... .182
Image alignment in y for multihead SPECT systems ......................................................... 194
Detector head tilt ................................................................................................................ 202
Multihead systems - other problems ................................................................................ 207
Data acquisition and reconstruction .................................................................................. .209
Data reconstruction - attenuation correction ........................ ........................................... .214
Clinical SPECT - other examples .................................................................................... 221

4. WHOLE BODY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 235

4.1. Scan speed .......................................................................................................................... 235
4.2. Image size .......................................................................................................................... 240
4.3. Multiple scan paths............................................................................................................. 241
4.4. Detector uniformity ........................................................................................................... .244
4.5. Energy window .................................................................................................................. 246
4.6. Radioactive contamination ................................................................................................. 248

5. SCINTILLATION CAMERA-COMPUTER INTERFACE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251

5.1. ADC non-linearity ............................................................................................................. .251
5.2. Digital image gain and offset ............................................................................................. 258
5.3. Camera to computer connection ......................................................................................... 260
5.4. ECG gate ............................................................................................................................ 262
5.5. Data transfer between computers ...................................................................................... .264



6. ENVIRONMENT/RADIOACTIVITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .267

6.1. Electrical problems.. .......................................................................................................... .267
6.2. Radioactive contamination and extraneous radiation.. ...................................................... .277

7. DISPLAY/HARD COPY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283

7.1. Film electronic formatter.. ................................................................................................. .283
7.2. Film processing ................................................................................................................. .29 1
7.3. General .............................................................................................................................. .293


