
Dedication v 

Preface vii

Preface to the First Edition ix 

Acknowledgments xi

ПНШНВЯЯ1

Parti: Basic Concepts.......................................................................................................................... 1

1 Introductory Math....................................................................................................................... 3

2 Basic Principles of MRI...........................................................   17

3 Radio Frequency Pulse................................................................................................................ 33

4 TI, T2, and T2*............................................................................................................................. 41

5 TR, ТЕ, and Tissue Contrast....................................................................................................... 49

6 Tissue Contrast: Some Clinical Applications........................................................................... 59

7 Pulse Sequences: Part I (Saturation, Partial Saturation, Inversion Recovery)...................... 77

8 Pulse Sequences: Part II (Spin Echo)......................................................................................... 87

9 Fourier Transform........................................................................................................................ 95

10 Image Construction: Part I (Slice Selection)............................................................................  103

11 Image Construction: Part II (Spatial Encoding)......................................................................  115

12 Signal Processing.......................................................................................................................... 131

13 Data Space..................................................................................................................................... 153

14 Pulse Sequence Diagram............................................................................................................. 171

15 Field of View................................................................................................................................. 177

16 k-Space: The Final Frontier!.......................................................................................................  181

17 Scan Parameters and Image Optimization...............................................................................  187

18 Artifacts in MRI........................................................................................................................... 197

Part II: Fast Scanning. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  227

19 Fast Spin Echo............................................................................................................................... 229

20 Gradient Echo: Part I (Basic Principles)...................................................................................  245

21 Gradient Echo: Part II (Fast Scanning Techniques)................................................................  259



xiv Contents

22 Echo Planar Imaging.................................................................................................................... 269

23 Scanning Features........................................................................................................................ 281

24 Parallel Imaging (by Mark Bydder, PhD)..................................................................................  291

25 Tissue Suppression Techniques..................................................................................................  297

26 Flow Phenomena.......................................................................................................................... 307

27 MR Angiography (contributions by Jiang Du, PhD)................................................................ 323

28 Cardiac MRI.................................................................................................................................. 339

29 MR Spectroscopy in the Brain....................................................................................................  355

30 High-Performance Gradients.....................................................................................................  365

31 The Many Combinations of MRI...............................................................................................  369

Part III: Advanced Scan Techniques.................................................................................................... 377

32 Susceptibility-Weighted Imaging...............................................................................................  379

33 MR Elastography.......................................................................................................................... 385

34 MR Relaxometry (T1 and T2/T2if Times)................................................................................  391

35 Motion Correction....................................................................................................................... 399

36 Restriction Spectrum Imaging (RSI).........................................................................................  405

Part IV: MR Safety.................................................................................................................................  409

37 General MR Safety (by Christopher Walker, MD)...................................................................  411

38 Contrast Safety.............................................................................................................................. 419

Part V: Boards-Style Questions.................................................................... .......................................  425

39 100 Questions and Answers........................................................................................................  427

Appendix A: Chapter Answers 449 

Appendix B: Abbreviations 455 

Appendix C: Suggested Readings 461 

Appendix D: Bibliography 463 

Index 467


