Contents

PART

Fundamentals

PART

11

History and Epidemiology 3

Timothy A. Damron, M.D.

Molecular Mechanisms of Metastasis 9
Randy N. Rosier, M.D., Ph.D., and Regis ]. O’Keefe, M.D., Ph.D.

Pathology of Metastatic Disease 27
Fadi W. Abdul-Karim, M.D., and Scott E. Kilpatrick, M.D.

Clinical Presentation and Evaluation

Signs and Symptoms of Metastatic Disease and Serologic Markers
John P. Heiner, M.D., Mary M. Checovich, M.S., and James A. Stewart, M.D.

Radiologic Evaluation 55
Michael J. Tuite, M.D.

Computed Tomography and Magnetic Resonance Imaging 71
Murali Sundaram, M.D., ER.C.R., and Douglas J. McDonald, M.D.

Radiopharmaceutical Imaging 83
Scott B. Perlman, M.D.

Interventional Radiology 95
John C. McDermott, M.D.

41



Xvi  Contents

PART

III| Therapeutic Approaches

9 Therapy Affecting Bone Resorption and Deposition 107

Theresa A. Guise, M.D.

10 Pharmacologic Management of Bone Cancer Pain 139
Wen-hsien Wu, M.D., and Christina W. Chin, M.D.

11 Radiation Therapy 157
Rodney J. Ellis, M.D., and Timothy ]. Kinsella, M.D.

12 Nonoperative vs. Operative Treatment of Bone Metastases 167
William M. Parrish, M.D., and Joseph Benevenia, M.D.

13 Palliative Care of the Terminal Patient 177
Doreen M. Oneschuk, M.D., and Eduardo Bruera, M.D.

PART

IV | Management of Specific Metastatic Tumors

14 Breast Cancer 195
J. Sybil Biermann, M.D., and Laurence H. Baker, D.O.

15 Endocrine Cancer 203
Michael A. Samuels, M.D., and Timothy ]. Kinsella, M.D.

16 Cancer of the Gastrointestinal Tract 221
Leonard L. Gunderson, M.D., Michael J. O’Connell, M.D., Douglas ]. Pritchard, M.D.,
Michael G. Haddock, M.D., and Franklin H. Sim, M.D.

17 Gynecologic Cancer 233
Julian C. Schink, M.D., and Howard H. Bailey, M.D.

18 Multiple Myeloma 247

Walter L. Longo, M.D., Steven P. Howard, M.D., Ph.D., and John P. Heiner, M.D.



19

20
21

22

23

24

PART

V

Contents

Lung Cancer 265
Todd E. Williams, M.D., Charles R. Thomas, Jr., M.D., John L. Eady, M.D.,
and Andrew T. Turrisi I1I, M.D.

Malignant Melanoma 275
Mark R. Albertini, M.D., Paul M. Harari, M.D., and Douglas Reintgen, M.D.

Neural Tumors 295
Christy Manker Kesslering, M.D., and Minesh P. Mehta, M.D.

Prostate Cancer 303
Arthur T. Porter, M.D., Edgar Ben-Josef, M.D., Wilson C. Mertens, M.D.,
and James R. Ryan, M.D.

Renal and Bladder Tumors 317
Kurt R. Oettel, M.D., Lynn Van Ummersen, M.D., Gregory H. Ripple, M.D.,
John P. Heiner, M.D., and George Wilding, M.D.

Sarcomas 333
William G. Ward, M.D.

Management of Specific Metastatic Sites

xvii

Axial Skeleton

25 Craniofacial Metastases to the Skull Base, Orbit, and Mandible 349
Craig A. Schulz, M.D., Gregory K. Hartig, M.D., and Paul M. Harari, M.D.

26 Classification of Spinal Metastases 363
William A. Abdu, M.D., M.S., Matthew T. Provencher, M.D., and James N. Weinstein, D.O., M.S.

27 Spine Tumors: An Overview 375
Thomas J. O’Brien, M.D., and Thomas A. Zdeblick, M.D.

28 Lesions of the Cervical Spine 399

Randy F. Davis, M.D., and Santi Rao, M.D.



Xviil  Contents

29 Metastases to the Thoracic Spine and Ribs 411
Joseph M. Kowalski, M.D., John G. Heller, M.D., and Katsuro Tomita, M.D., Ph.D.

30 Metastases to the Lumbar Spine 425
Thomas A. Zdeblick, M.D.

Peripheral Skeleton

31 Metastatic Lesions of the Pelvis and Acetabulum 433
Joseph Benevenia, M.D., Charles S. Cathcart, M.D., William M. Parrish, M.D.,
and Juluru P. Rao, M.D.

32 Metastatic Disease of the Femoral Neck and Shaft 451
Stephen M. Horowitz, M.D.

33 Metastatic Disease of the Distal Femur 459
Patrick ]. Getty, M.D., Azhar M. Awan, M.D., and Terrance D. Peabody, M.D.

34 Metastatic Disease of the Tibia, Foot, and Ankle 469
John P. Heiner, M.D.

35 Metastatic Disease of the Humerus and Shoulder Girdle 479
Alan W. Yasko, M.D.

36 Metastatic Disease of the Distal Humerus, Forearm, and Hand 493
Timothy A. Damron, M.D., and Jesse Aronowitz, M.D.

37 Soft Tissue Metastases 511
John P. Heiner, M.D., and Timothy A. Damron, M.D.

PART

VI | Special Problems

38 Effect of Radiation Therapy on Tissue and Wound Healing 527

David L. Larson, M.D.

39 Reconstructions in Delayed Wound Healing 535
Stephen P. Hardy, M.D.



40

41

42

Extremity Fixation in Metastatic Disease =~ 545
Gerald ]. Lang, M.D., and Ray Vanderby, Jr., Ph.D.

Failure of Fixation to the Pelvis and Extremities
Richard D. Lackman, M.D.

Paraneoplastic Syndromes 575
James A. Stewart, M.D.

Index 585

561

Contents

Xix





