
Contents

Volume I

Part I Basic Science

1 Fundamentals of Natural and Artificial Radioactivity
and Interaction of Ionizing Radiations with Matter............................................. 3
Alberto Del Guerra and Daniele Panetta

2 Single-Photon-Emitting Radiopharmaceuticals..................................................... 21
Federica Orsini, Brinda Puta, Federica Guidoccio, and Giuliano Mariani

3 Positron-Emitting Radiopharmaceuticals............................................................. 57
Piero A. Salvadoři, Elena Filidei, and Assuero Giorgetti

4 Radiopharmaceuticals for Therapy.......................................................................... 99
Federica Orsini, Federica Guidoccio, and Giuliano Mariani

5 Methods and Instrumentation for Measuring Radioactivity............................... 117
Maria Evelina Fantacci

6 General-Purpose Gamma Cameras, Dedicated Gamma Cameras,
and Gamma-Probes for Radioguided Surgery....................................................... 137
Roberto Pani, Federica Guidoccio, Raffaele Scafò, Pat Zanzonico, 
and Giuliano Mariani

7 Image Acquisition and Processing with Gamma Cameras
Including Integrated SPECT/CT and Dedicated Gamma Cameras..................  173
Duccio Volterrani, Federica Guidoccio, Giulia Puccini, and Sara Mazzarri

8 Principles of CT and MR imaging............................................................................ 187
Christian Bracco, Daniele Regge, Michele Stasi, Michela Gabelloni, 
and Emanuele Neri

9 PET/CT and PET/MR Tomographs: Image Acquisition and Processing...........  199
Nicola Beicari, Ronald Boellaard, and Matteo Morrocchi

10 Essentials of Quantitative Imaging with PET.......................................................  219
Adriaan A. Lammertsma

11 Principles of Radiation Biology and Dosimetry for Nuclear
Medicine Procedures.................................................................................................. 235
Massimo Salvatori, Amedeo Capotosti, and Luca Indovina

12 Radiation Protection for Patients............................................................................ 261
Lawrence T. Dauer, Sören Mattsson, Eliseo Vano, and Yoshiharu Yonekura

13 Radiation Protection for Personnel and the Environment................................... 273
Antonio C. Traino

vii



vili Contents

14 Essentials of CT Image Interpretation...................................................................  281
Davide Caramella, Matteo Revelli, and Alessandro Villa

15 Essentials of MR Image Interpretation...................................................................  317
Davide Caramella and Fabio Chiesa

16 Image-Guided and Radioguided Surgery...............................................................  351
Francesco Giammarile, Sergi Vidal-Sicart, Federica Orsini,
Renato A. Valdés Olmos, and Giuliano Mariani

Part II Organ/Apparatus-Specific Applications

17 Radionuclide Imaging for Non-tumor Diseases of the Brain............................... 391
Duccio Volterrani, Giampiero Giovacchini, and Andrea Ciarmiello

18 Hybrid Imaging for Tumors of the Brain...............................................................  413
Giampiero Giovacchini, Mattia Riondato, Patrizia Lazzeri, Elisa Borsò,
Valerio Duce, Rossella Leoncini, Elisabetta Giovannini, and Andrea Ciarmiello

19 Hybrid Imaging of the Head and Neck Region..................................................... 431
Alejandro Fernández and Valle Camacho

20 Radionuclide Imaging of Cardiovascular Disease................................................. 449
Matteo Bauckneht, Flavia Ticconi, Roberta Piva, Riemer H. J. A. Slart,
Alberto Nieri, Silvia Morbelli, Paola Anna Erba, Cecilia Marini,
H. William Strauss, and Gianmario Sambuceti

21 Radionuclide Imaging of Benign Pulmonary Diseases......................................... 499
Federica Guidoccio, Edoardo Airò, and Giuliano Mariani

22 Hybrid Imaging for Tumours of the Chest.............................................................  523
Roberto C. Delgado Bolton and Adriana K. Calapaquí Terán

23 Hybrid Imaging for Breast Malignancies...............................................................  543
Federica Padovano, Giuliano Mariani, and Marco Ferdeghini

24 Hybrid Imaging and Radionuclide Therapy of Musculoskeletal Diseases........ 571
Paola Anna Erba, Martina Sollini, Roberta Zanca, Roberto Boni, Lesley Flynt,
Elena Lazzeri, Giuliano Mariani, and Torsten Kuwert

25 Hybrid Imaging of Melanoma and Other Cutaneous Malignancies..................  645
Montserrat Estorch

Volume II

26 Hybrid Imaging and Radionuclide Therapy in Hemato-oncology......................  655
Paola Anna Erba, Martina Sollini, Roberto Boni, and Sara Galimberti

27 Hybrid Imaging and Radionuclide Therapy for Thyroid Disorders..................  707
Federica Guidoccio, Gayane Aghakhanyan, and Mariano Grosso

28 Hybrid Imaging in Non-thyroidal Endocrinological Disorders........................... 749
Duccio Volterrani, Federica Guidoccio, and Giuliano Mariani

29 Hybrid Imaging and Radionuclide Therapy of Neuroendocrine Tumors.......... 767
Duccio Volterrani, Lisa Bodei, and Federica Guidoccio

30 Radionuclide Imaging of the Nephro-Urinary Tract............................................. 785
Duccio Volterrani, Federica Orsini, and Federica Guidoccio



Contents ix

31 Functional Imaging for Benign Conditions of the Gastrointestinal Tract.......... 809
Gayane Aghakhanyan, Elisa Fiasconaro, Elisa Fardelli, Mariano Grosso, and 
Italia Paglianiti

32 Hybrid Imaging for Malignant Conditions of the Gastrointestinal Tract.......... 841
Joan Duch and Albert Flotats

33 Radionuclide Therapy for Tumors of the Liver and Biliary Tract......................  859
Federica Guidoccio, Giuseppe Boni, Duccio Volterrani, and Giuliano Mariani

34 Hybrid Imaging for Gynecologic Malignancies.....................................................  881
Elisa Lodi Rizzini, Elena Tabacchi, and Cristina Nanni

35 Hybrid Imaging for Male Malignancies.................................................................  899
Akram Al-Ibraheem, Abdullah S. Al Zreiqat, Serena Chiacchio, and 
Abedallatif A. AlSharif

36 Nuclear Medicine in Pediatrics................................................................................ 925
Pietro Zucchetta and Diego De Palma

37 Hybrid Imaging of the Peripheral Lymphatic System......................................... 951
Paola Anna Erba, Roberto Boni, Martina Sollini, Andrea Marciano,
Rossella Di Stefano, and Giuliano Mariani

38 Molecular Guidance for Planning External Beam Radiation Therapy..............  977
Federica Orsini, Giovanna Pepe, Arturo Chiti, Giuseppe Roberto D’Agostino, 
Annibaie Versari, Carlo Cavedon, Marco Ferdeghini, Paola Anna Erba, and 
Martina Sollini

Part IH Practice and Procedures (with Supplemental Online Files)

39 Radiopharmacy/Radiochemistry for Conventional Single-Photon
Emitting and Therapeutic Radiopharmaceuticals.................................................1009
Alessandra Boschi and Adriano Duatti

40 Radiopharmacy/Radiochemistry for Positron-Emitting 
Radiopharmaceuticals, Including Quality Assurance and
Process Validation Principles....................................................................................1019
Piero A. Salvadoři

41 Recommendations for Conducting Clinical Trials with
Radiopharmaceuticals............................................................................................... 1039
Clemens Decristoforo and Serge K. Lyashchenko

42 Standard Operating Procedures for Quality Control of
Gamma Cameras........................................................................................................1051
Angela Vaiano

43 Standard Operating Procedures for Quality Control of PET/CT
and PET/MR Tomographs......................................................................................... 1061
Alessandra Zorz and Alessandro Scaggion

44 Standard Operating Procedures for Quality Control of
Instrumentation for Radioguided Surgery...............................................................1079
Angela Vaiano

45 Technical Aspects of Dual-Energy X-Ray Absorptiometry and 
Quantitative Computed Tomography for Assessment of Bone
Mineral Density and Body Composition...................................................................1085
Pat Zanzonico



x Contents

46 Current Practical Guidelines for the Most Common Nuclear
Medicine Procedures.................................................................................................. 1099
Irene Marini, Onelio Geatti, and H. William Strauss

47 Teaching Cases in Nuclear Medicine: Non-oncological Applications.................. 1139
Venanzio Valenza, Isabella Bruno, Daniela Di Giuda, Germano Perotti,
Fabrizio Gocciolino, Valerio Danni, Lucia Leccisotti, Daria Maccora, and 
Valentina Scolozzi

48 Teaching Cases in Nuclear Medicine: Oncological Applications........................ 1199
Laura Evangelista, Lucia Setti, Anna Rita Cervino, Gianluigi Ciocia,
Lea Cuppari, Riccardo Vicinelli, and Emilio Bombardieri

49 Radiological Anatomy with CT: What the Nuclear Physician
Should Know When Reading a PET/CT Scan....................................................... 1241
Davide Caramella, Matteo Revelli, and Alessandro Villa

50 Radiological Anatomy with MR: What the Nuclear Physician
Should Know When Reading a PET/MR Scan.....................................................1257
Davide Caramella and Fabio Chiesa

51 Interpreting and Reporting the Results of Radionuclide Tests.............................1279
H. William Strauss and Federica Orsini

Glossary.................................................................................................................................

Index.......................................................................................................................................


