
  Contents XIII

Section 1

Respiratory Motion and Tumor Tracking Techniques . . . . . . . . . . . . . . . . . . . . . . .  1

 1 Tumor Motion Ranges Due to Respiration and Respiratory Motion Characteristics
 Sonja Dieterich and Yelin Suh  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3

 2 Respiratory Motion Tracking for Robotic Radiosurgery
 Sohail Sayeh, James Wang, William T. Main, Warren Kilby, and 

 Calvin R. Maurer, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15

 3 Patient Alignment and Target Tracking in Radiosurgery of Soft-Tissue Tumors 
 Using Combined Fiducial and Skeletal Structures Tracking Techniques
 Xiaodong Wu, Dongshan Fu, Alberto de la Zerda, Elizabeth Bossart, 

 Hua Shao, Joseph Both, Walter Nikesch, Zhicong Huang, 

 Arnold M. Markoe, and James G. Schwade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31

Section 2

Thoraco-Abdominal Dosimetry, Radiobiology, and Imaging . . . . . . . . . . . . . . .  37 

 4 The Radiobiological Rationale for Hypofractionation of Lung and Liver Tumors
 Alan Alfi eri, Jill Rossinow, Madhur Garg, Shalom Kalnicki, and 

 Chandan Guha  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39

 5 18FDG-PET/CT for Treatment Planning and Follow-Up
 Medhat M. Osman, Allison Wall, Matthew D. Miller, Nghi Nguyen, 

 Dana A. Oliver, Richard D. Bucholz, and Bruce J. Walz  . . . . . . . . . . . . . . . . . . . .  55

 6 Treatment Planning of Abdominal Lesions
 Charles L. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63

 7 Use of a Target Complexity Index in Radiosurgical Plan Evaluation
 Gregory J. Gagnon, Walter Jean, Sonja Dieterich, Huaying Ji, and 

 Donald A. McRae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75

 8 Dose Escalation with the Frameless Respiratory Tumor Tracking System
 of the CyberKnife for Early Stage Non-Small-Cell Lung Cancer
 Joost Jan Nuyttens, Jean-Briac Prévost, Mischa S. Hoogeman, and 

 Peter C. Levendag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81

Contents



XIV Contents

Section 3

Thoraco-Abdominal Fiducial Placement Strategies . . . . . . . . . . . . . . . . . . . . . . . .  89

 9 Percutaneous Placement of Fiducial Markers for Thoracic Malignancies
 Filip Banovac, Donald A. McRae, Sonja Dieterich, Kenneth Wong,

 Lisa Dias, and Thomas Chang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91

10 Use of a Blood Patch Technique to Prevent Pneumothorax 
 During Insertion of Lung Fiducials
 James W. Blalock, Clinton A. Medbery, Astrid E. Morrison, 

 Marianne M. Young, Julie Hensley, and Vikki Harriet  . . . . . . . . . . . . . . . . . . . . . 101

11 Thoracic Fiducial Placement via Flexible Bronchoscopy
 Eric D. Anderson, Brian T. Collins, Gregory J. Gagnon, Sean P. Collins, 

 Timothy Mahoney, Filip Banovac, Carlos Jamis-Dow, Shakun Malik, and 

 Cristina A. Reichner  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

12 Endoscopic Ultrasound–Guided Fiducial Placement for CyberKnife Radiosurgery
 Aline Charabaty-Pishvaian, Richard Desi, and Nadim Haddad . . . . . . . . . . . . 111

Section 4

Lung Tumor Treatment - Techniques and Experience  . . . . . . . . . . . . . . . . . . . . . . 115

13 Stereotactic Body Radiation Therapy in the Treatment of Early Stage 
 Non-Small Cell Lung Cancer
 Ronald C. McGarry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117

14 Dosimetric Considerations for Stereotactic Body Radiotherapy Delivery in the Lung
 Lech Papiez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125

15 Selection of Treatment for Patients with Early Stage Non–Small Cell 
 Lung Cancer in a Multidisciplinary Thoracic Oncology Program
 Stuart M. Berman, Mark Huberman, Armin Ernst, David Feller-Kopman,

 David H. Roberts, Phillip Boiselle, J. Anthony Parker, Danielle McDonald, 

 Nancy Rumplik, Elena A. Nedea, Simon Ashiku, Sidhu P. Gangadharan,

 Michael Goldstein, Susan Schumer, Sanjay R. Jain, Darren Brennan, 

 Michael S. Buff, Robert L. Thurer, and Malcolm DeCamp . . . . . . . . . . . . . . . . . . . 133

16 CyberKnife Frameless Image-Guided High-Dose Fractionated Stereotactic 
 Radiosurgery with the Synchrony Motion Tracking Module in the Treatment of 
 Single Small Peripheral Lung Tumors
 Brian T. Collins, Kelly Erickson, Sean P. Collins, Gregory J. Gagnon,

 Sonja Dieterich, Donald A. McRae, Cristina Reichner, Thomas Chang,

 Carlos Jamis-Dow, Filip Banovac, Shakun Malik, and Eric D. Anderson  . . . . 145

17 Initial Experience Treating Lung Tumors with the CyberKnife 
 William T. Brown, Xiaodong Wu, Beatriz E. Amendola, Mark Perman, 

 Fahed Fayad, Silvio García, Hoke T. Han, Marko Amendola, 

 Alberto de la Zerda, and James G. Schwade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155



  Contents XV

18 Stereotactic Radiosurgery for Early Stage Non–Small Cell Lung Cancer:
 Rationale, Patient Selection, Results and Complications
 Neil A. Christie, Steven Burton, Arjun Pennathur, and James D. Luketich . . 165

19 Toxicity and Effi cacy of Treating Mediastinal and Hilar Lesions
 Andrew S. Fink, June A. Kim, D. Ross McBride, Micheal J. Hervey II,

 Penny J. Sinner, Jodi L. Mammenga, Guy R. Sherwood, and Lori Copsey . . . . . . 177

Section 5

Liver and Pancreas Treatment – Techniques and Experiment  . . . . . . . . . . . . . . 193

20 A Review of Stereotactic Body Radiotherapy for Liver and Pancreas 
 Klaus K. Herfarth and Marc W. Münter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195

21 Multidisciplinary Overview of Local-Regional Therapies for Liver Malignancies
 Robert M. Goldstein, Brian D. Berger, and John K. O’Connor  . . . . . . . . . . . . . . 205

22 Stereotactic Radiosurgery for Liver Malignancies Using the CyberKnife
 Karyn A. Goodman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217

23 CyberKnife Radiosurgery for Pancreatic Cancer 
 Scott G. Soltys, Karyn A. Goodman, and Albert C. Koong . . . . . . . . . . . . . . . . . . 227

24 Stereotactic Radiosurgery for Unresectable Adenocarcinoma of the Pancreas:
 Initial Experience at Sinai Hospital of Baltimore
 Christopher Hoffelt and Mukund Didolkar  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 241

Section 6

Emerging Thoraco-Abdominal Radiosurgery Concepts . . . . . . . . . . . . . . . . . . . . 247

25 4D Treatment Optimization and Planning for Radiosurgery with
 Respiratory Motion Tracking
 Jay B. West, Jong Park, John Robinson Dooley, and Calvin R. Maurer, Jr. . . . . . 249

26 Xsight Lung Tracking System: A Fiducial-Less Method for Respiratory 
 Motion Tracking
 Dongshan Fu, Robert Kahn, Bai Wang, Hongwu Wang, Zhiping Mu,

 Jong Park, Gopinath Kuduvalli, and Calvin R. Maurer, Jr. . . . . . . . . . . . . . . . . . . 265

27 CyberKnife Radiosurgery: Quality of Life and Cost Considerations
 Donald B. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283

Abbreviations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295

Subject Index. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297
 
List of Contributors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 309



http://www.springer.com/978-3-540-69885-2


