
Contents

1 Radiation Physics 1
1.1 Atom 1
1.2 Radiation 3
1.3 Ionizing Radiation 4

1.3.1 Ionizing Electromagnetic Radiation 4
1.3.2 Ionizing Particulate Radiation 10

1.4 The Interaction of Radiation with Matter 12
1.4.1 Photoelectric Effect 13
1.4.2 Compton Effect 14
1.4.3 Pair Production 15
1.4.4 Coherent Effect (= Rayleigh Scattering,

= Thomson Scattering) 16
1.5 Specific Features of X-Rays 19
1.6 Specific Features of Electron Energies 21
1.7 Ionizing Radiation Units 21
1.8 Radiotherapy Generators 24

1.8.1 Cobalt-60 Teletherapy Unit 27
1.8.2 Linear Accelerator (Linac) 30

1.9 Measurement of Ionizing Radiation 33
1.9.1 Portable Measuring Equipment 34
1.9.2 Other Measuring Equipment 37

1.10 Radiation Dosimetry 38
1.10.1 Phantom 38
1.10.2 Definition of Beam Geometry 39
1.10.3 Build-Up Region 41
1.10.4 Half-Value Layer (HVL) 42
1.10.5 Percentage Depth Dose (PDD) 43
1.10.6 Isodose Curves 45
1.10.7 Dose Profile 47
1.10.8 Penumbra 49

xiii

Bibliografische Informationen
http://d-nb.info/100003349X

digitalisiert durch

http://d-nb.info/100003349X


Contents

1.10.9 Inverse Square Law 51
1.10.10 Backscatter Factor (BSF) 52
1.10.11 Tissue to Air Ratio (TAR) 52
1.10.12 Tissue Maximum Ratio (TMR) 53
1.10.13 Scatter Air Ratio (SAR) 54
1.10.14 Collimator Scattering Factor (Sc) 54
1.10.15 Phantom Scattering Factor (Sp) 55
1.10.16 Monitor Unit (MU) Calculation in a Linear Accelerator 55
1.10.17 Treatment Time Calculation in a Co-60

Teletherapy Unit 57
1.11 Beam Modifiers 57

1.11.1 Boms 57
1.11.2 Compensating Filters 58
1.11.3 Wedge Filters 58
1.11.4 Shielding Blocks 60
1.11.5 Multileaf Collimator (MLC) 61

1.12 Pearl Boxes 64
References 68

Radiobiology 71
2.1 Cell Biology and Carcinogenesis 71

2.1.1 Cell Structure 71
2.1.2 Cell Types and Organelies 72
2.1.3 Cell Cycle 75
2.1.4 Carcinogenesis and the Cell Cycle 80
2.1.5 Features of Cancer Cells 82

2.2 Cellular Effects of Radiation 83
2.2.1 The Direct Effect of Radiation at the Molecular Level 85
2.2.2 The Indirect Effect of Radiation at the Molecular Level 86

2.3 Factors Modifying the Biological Effects of Ionizing Radiation 88
2.3.1 Characteristics of the Radiation 88

2.4 Target Tissue Characteristics 90
2.5 Target Theory 94
2.6 Cell Survival Curves 95

2.6.1 Exponential Survival Curves 97
2.6.2 Linear-Quadratic Model (LQ Model) 101
2.6.3 Types of Cellular Damage Due to Radiation 106
2.6.4 Factors Affecting the Cell Survival Curve 107

2.7 Tissue and Organ Response to Radiation 111
2.8 Stochastic and Deterministic Effects 117
2.9 Tumor Response to Radiation 118

2.9.1 Therapeutic Index 118
2.9.2 Tumor Control Probability (TCP) 119
2.9.3 Normal Tissue Complication Probability (NTCP) 122



Contents

2.10 The Five R's of Radiotherapy 125
2.10.1 Repopulation 126
2.10.2 Repair 128
2.10.3 Redistribution (= Réassortaient) 129
2.10.4 Reoxygenation 129
2.10.5 Radiosensitivity (Intrinsic Radiosensitivity) 131

2.11 Fractionation 132
2.12 Radiation Protection 134
2.13 Pearl Boxes 136
References 141

3 Clinical Radiation Oncology 145
3.1 Introduction 145
3.2 The Radiotherapy Procedure 150

3.2.1 Simulation 151
3.2.2 Treatment Planning 161
3.2.3 Target Volume Definitions 163
3.2.4 Setup and Treatment 169
3.2.5 Quality Assurance 170
3.2.6 Treatment Fields in Radiotherapy 173

References 173

4 Central Nervous System Tumors 175
4.1 Anatomy 176
4.2 General Presentation and Pathology 178
4.3 Staging 185
4.4 Treatment Algorithm 186
4.5 Radiotherapy 189

4.5.1 External Radiotherapy 189
4.5.2 Craniospinal RT 192
4.5.3 Symptomatic Treatments and Special Therapies 195
4.5.4 Side Effects Due to CNS Radiotherapy 196

4.6 Selected Publications 197
4.7 Pearl Boxes 201
References 202

5 Head and Neck Cancers 205
5.1 Pharyngeal Cancers 212

5.1.1 Nasopharyngeal Cancer 213
5.1.2 Oropharyngeal Cancer 224
5.1.3 Hypopharyngeal Cancer 231

5.2 Laryngeal Cancer 239
5.2.1 Pathology 239
5.2.2 General Presentation 240
5.2.3 Staging 240



xvi Contents

5.2.4 Treatment Algorithm 244
5.2.5 Radiotherapy 245
5.2.6 Selected Publications 247

5.3 Oral Cavity Cancers 249
5.3.1 Pathology 251
5.3.2 General Presentation 252
5.3.3 Staging 252
5.3.4 Treatment Algorithm 254
5.3.5 Radiotherapy 254
5.3.6 Selected Publications 256

5.4 Sinonasal Cancers 257
5.4.1 Pathology 259
5.4.2 General Presentation 259
5.4.3 Staging 260
5.4.4 Treatment Algorithm 264
5.4.5 Radiotherapy 264
5.4.6 Selected Publications 268

5.5 Major Salivary Gland Tumors 270
5.5.1 Pathology 271
5.5.2 General Presentation 273
5.5.3 Staging 273
5.5.4 Treatment Algorithm 274
5.5.5 Radiotherapy 275
5.5.6 Selected Publications 278

5.6 Thyroid Cancer 279
5.6.1 Pathology 281
5.6.2 General Presentation 282
5.6.3 Staging 283
5.6.4 Treatment Algorithm 285
5.6.5 Radiotherapy 287
5.6.6 Selected Publications 289

5.7 Radiotherapy in Unknown Primary Head-Neck Cancers 290
5.8 Selected Publications for Head and Neck Cancers 291
5.9 Pearl Boxes 294
References 299

6 Lung Cancer 303
6.1 Non-Small Cell Lung Cancer (NSCLC) 304

6.1.1 Pathology 304
6.1.2 General Presentation 305
6.1.3 Staging 306
6.1.4 Treatment Algorithm 311
6.1.5 Radiotherapy 313
6.1.6 Selected Publications 319



Contents xvii

6.2 Small Cell Lung Cancer (SCLC) 323
6.2.1 Pathology 323
6.2.2 General Presentation 323
6.2.3 Staging 324
6.2.4 Treatment Algorithm 324
6.2.5 Radiotherapy 325
6.2.6 Selected Publications 325

References 327

7 Breast Cancer 329
7.1 Pathology 330
7.2 General Presentation 334
7.3 Staging 335
7.4 Treatment Algorithm 340
7.5 Radiotherapy 342
7.6 Selected Publications 350
References 361

8 Genitourinary System Cancers 363
8.1 Prostate Cancer 363

8.1.1 Pathology 366
8.1.2 General Presentation 367
8.1.3 Staging 370
8.1.4 Treatment Algorithm 373
8.1.5 Radiotherapy 375
8.1.6 Selected Publications 380

8.2 Testicular Cancer 385
8.2.1 Pathology 386
8.2.2 Treatment Algorithm 391
8.2.3 Radiotherapy 393

8.3 Bladder Cancer 397
8.3.1 Pathology 399
8.3.2 General Presentation 400
8.3.3 Staging 400
8.3.4 Treatment Algorithm 403
8.3.5 Radiotherapy 404
8.3.6 Selected Publications 405

References 409

9 Gynecological Cancers 411
9.1 Cervical Cancer 411

9.1.1 Pathology 412
9.1.2 General Presentation 413
9.1.3 Staging 413



Contents

9.1.4 Treatment Algorithm 415
9.1.5 Radiotherapy 418
9.1.6 Selected Publications 428

9.2 Endometrial Cancer 432
9.2.1 Pathology 433
9.2.2 General Presentation 434
9.2.3 Staging 435
9.2.4 Treatment Algorithm 438
9.2.5 Radiotherapy 440
9.2.6 Selected Publications 443

9.3 Vaginal Cancer 445
9.3.1 Pathology .'." 446
9.3.2 General Presentation 447
9.3.3 Staging 447
9.3.4 Treatment Algorithm 449
9.3.5 Radiotherapy 450
9.3.6 Selected Publications 452

References 453

10 Gastrointestinal System Cancers 455
10.1 Esophageal Cancer 455

10.1.1 Pathology 456
10.1.2 General Presentation 457
10.1.3 Staging 457
10.1.4 Treatment Algorithm 462
10.1.5 Radiotherapy 462
10.1.6 Selected Publications 464

10.2 Gastric Cancer 467
10.2.1 Pathology 468
10.2.2 General Presentation 469
10.2.3 Staging 470
10.2.4 Treatment Algorithm 473
10.2.5 Radiotherapy 474
10.2.6 Selected Publications 476

10.3 Pancreatic Cancer 476
10.3.1 Pathology 478
10.3.2 General Presentation 478
10.3.3 Staging 478
10.3.4 Treatment Algorithm 481
10.3.5 Radiotherapy 481
10.3.6 Selected Publications 483

10.4 Rectal Cancer 485
10.4.1 Pathology 486
10.4.2 General Presentation 487
10.4.3 Staging 487



Contents xix

10.4.4 Treatment Algorithm 490
10.4.5 Radiotherapy 491
10.4.6 Selected Publications 493

10.5 Anal Cancer 494
10.5.1 Pathology 495
10.5.2 General Presentation 496
10.5.3 Staging 496
10.5.4 Treatment Algorithm 499
10.5.5 Radiotherapy 499
10.5.6 Selected Publications 501

References 503

11 Soft Tissue Sarcoma 505
11.1 Pathology 505
11.2 General Presentation 508
11.3 Staging 509
11.4 Treatment Algorithm 511
11.5 Radiotherapy 512
11.6 Selected Publications 514
References 516

12 Skin Cancer 519
12.1 Pathology/General Presentation 520
12.2 Staging 522
12.3 Treatment Algorithm 525
12.4 Radiotherapy 526
12.5 Selected Publications 527

12.5.1 Radiotherapy Alone (Retrospective) 527
12.5.2 Perineural Invasion 528
12.5.3 Hypofractionation 528

References 529

13 Lymphomas and Total Body Irradiation 531
13.1 Hodgkin's Lymphoma 531

13.1.1 Pathology/General Presentation 531
13.1.2 Clinical Signs 532
13.1.3 Staging 533
13.1.4 Treatment Algorithm 535
13.1.5 Radiotherapy 537

13.2 Selected Publications 546
13.3 Non-Hodgkin Lymphoma 550

13.3.1 Pathology/General Presentation 551
13.3.2 Staging 552
13.3.3 Treatment Algorithm 552
13.3.4 Radiotherapy 554
13.3.5 Selected Publications 554



xx Contents

13.4 Cutaneous Lymphoma 557
13.4.1 Treatment Algorithm 558
13.4.2 Total Skin Irradiation (TSI) 558
13.4.3 Selected Publications 560

13.5 Total Body Irradiation (TBI) 561
13.5.1 Selected Publications 566

References 567

Index 577


	IDN:100003349X ONIX:04 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3
	Seite 4
	Seite 5
	Seite 6
	Seite 7
	Seite 8

	Bibliografische Informationen
	http://d-nb.info/100003349X



