
PAGE 1 OF 3 ©VARIAN ONCOLOGY SYSTEMS / VARIAN MEDICAL SYSTEMS, SEPTEMBER 2016

Non-coplanar Radiosurgery Bibliography*

Plan Quality Comparison

Liu H, Andrews DW, Evans JJ, Werner-Wasik M, Yu Y, Dicker AP, Shi W. Plan Quality and Treatment Efficiency for Radiosurgery 
to Multiple Brain Metastases: Non-Coplanar RapidArc® vs. Gamma Knife®. Front Oncol. 2016 Feb 11;6:26. Thomas Jefferson 
University, Philadelphia, PA 

Molinier J, Kerr C, Simeon S, Ailleres N, Charissoux M, Azria D, Fenoglietto P. Comparison of volumetric-modulated arc therapy 
and dynamic conformal arc treatment planning for cranial stereotactic radiosurgery. J Appl Clin Med Phys, Vol 17, No 1 (2016). 
ICM Val-d’Aurelle, France

Sheng K, Shepard DM, Orton CG. Point/Counterpoint. Noncoplanar beams improve dosimetry quality for extracranial intensity 
modulated radiotherapy and should be used more extensively. Med Phys. 2015 Feb;42(2):531-3. University of California, Los 
Angeles, Los Angeles, CA; Swedish Cancer Institute, Seattle, WA

MacDonald RL, Thomas CG. Dynamic trajectory-based couch motion for improvement of radiation therapy trajectories in 
cranial SRT. Med Phys. 2015 May;42(5):2317-25. Dalhousie University, Halifax, Nova Scotia, Canada; Nova Scotia Cancer Centre, 
Queen Elizabeth II Health Sciences Centre, Halifax, Nova Scotia, Canada

Thomas EM, Popple RA, Wu X, Clark GM, Markert JM, Guthrie BL, Yuan Y, Dobelbower MC, Spencer SA, Fiveash JB. Comparison 
of plan quality and delivery time between volumetric arc therapy (RapidArc®) and Gamma Knife® radiosurgery for multiple 
cranial metastases. Neurosurgery. 2014 Oct;75(4):409-17. University of Alabama at Birmingham, Birmingham, AL

Clark GM, Popple RA, Prendergast BM, Spencer SA, Thomas EM, Stewart JG, Guthrie BL, Markert JM, Fiveash JB. Plan quality and 
treatment planning technique for single isocenter cranial radiosurgery with volumetric modulated arc therapy. Pract Radiat 
Oncol. 2012 Oct-Dec;2(4):306-13. University of Alabama at Birmingham, Birmingham, AL

Cranial: Metastatic Disease

Lau SK, Zakeri K, Zhao X, Carmona R, Knipprath E, Simpson DR, Nath SK, Kim GY, Sanghvi P, Hattangadi JA, Chen CC, Murphy KT. 
Single-Isocenter Frameless Volumetric Modulated Arc Radiosurgery for Multiple Intracranial Metastases. Neurosurgery. 2015 
Aug;77(2):233-40. University of California, San Diego, CA

Lau SK, Zhao X, Carmona R, Knipprath E, Simpson DR, Nath SK, Kim GY, Hattangadi JA, Chen CC, Murphy KT. Frameless single-
isocenter intensity modulated stereotactic radiosurgery for simultaneous treatment of multiple intracranial metastases. Transl 
Cancer Res. 2014 Aug 1;3(4):383-390. University of California, San Diego, La Jolla, CA

Audet C, Poffenbarger BA, Chang P, Jackson PS, Lundahl RE, Ryu SI, Ray GR. Evaluation of volumetric modulated arc therapy 
for cranial radiosurgery using multiple noncoplanar arcs.  Med Phys. 2011 Nov;38(11):5863-72. Palo Alto Medical Foundation, Palo 
Alto, CA

Clark GM, Popple RA, Young PE, Fiveash JB. Feasibility of single-isocenter volumetric modulated arc radiosurgery for treatment 
of multiple brain metastases. Int J Radiat Oncol Biol Phys. 2010 Jan 1;76(1):296-302. University of Alabama at Birmingham, 
Birmingham, AL

Mayo CS, Ding L, Addesa A, Kadish S, Fitzgerald TJ, Moser R. Initial experience with volumetric IMRT (RapidArc®) for intracranial 
stereotactic radiosurgery. Int J Radiat Oncol Biol Phys. 2010 Dec 1;78(5):1457-66. University of Massachusetts Medical School, 
Worcester, MA 

Nath SK, Lawson JD, Simpson DR, Vanderspek L, Wang JZ, Alksne JF, Ciacci J, Mundt AJ, Murphy KT. Single-isocenter frameless 
intensity-modulated stereotactic radiosurgery for simultaneous treatment of multiple brain metastases: clinical experience. Int 
J Radiat Oncol Biol Phys. 2010 Sep 1;78(1):91-7. University of California, San Diego, La Jolla, CA 

* 	 This bibliography is a representative selection, but not necessarily exhaustive list, of literature pertaining to 4π non-coplanar intracranial 
and extracranial radiosurgery, with additional articles on collision prevention.

http://www.ncbi.nlm.nih.gov/pubmed/26904504
http://www.ncbi.nlm.nih.gov/pubmed/26904504
http://www.jacmp.org/index.php/jacmp/article/view/5677
http://www.jacmp.org/index.php/jacmp/article/view/5677
http://www.ncbi.nlm.nih.gov/pubmed/25652473
http://www.ncbi.nlm.nih.gov/pubmed/25652473
http://www.ncbi.nlm.nih.gov/pubmed/25979026
http://www.ncbi.nlm.nih.gov/pubmed/25979026
http://www.ncbi.nlm.nih.gov/pubmed/24871143
http://www.ncbi.nlm.nih.gov/pubmed/24871143
http://www.ncbi.nlm.nih.gov/pubmed/24871143
http://www.ncbi.nlm.nih.gov/pubmed/24674169
http://www.ncbi.nlm.nih.gov/pubmed/24674169
http://www.ncbi.nlm.nih.gov/pubmed/25856109
http://www.ncbi.nlm.nih.gov/pubmed/25821723
http://www.ncbi.nlm.nih.gov/pubmed/25821723
http://www.ncbi.nlm.nih.gov/pubmed/22047350
http://www.ncbi.nlm.nih.gov/pubmed/22047350
http://www.ncbi.nlm.nih.gov/pubmed/19836151
http://www.ncbi.nlm.nih.gov/pubmed/19836151
http://www.ncbi.nlm.nih.gov/pubmed/20207494
http://www.ncbi.nlm.nih.gov/pubmed/20207494
http://www.ncbi.nlm.nih.gov/pubmed/20096509
http://www.ncbi.nlm.nih.gov/pubmed/20096509


PAGE 2 OF 3 ©VARIAN ONCOLOGY SYSTEMS / VARIAN MEDICAL SYSTEMS, SEPTEMBER 2016

Cranial: Malignant Disease

Nguyen D, Rwigema JC, Yu VY, Kaprealian T, Kupelian P, Selch M, Lee P, Low DA, Sheng K. Feasibility of extreme dose escalation 
for glioblastoma multiforme using 4π radiotherapy. Radiat Oncol. 2014 Nov 7;9:239. University of California, Los Angeles, Los 
Angeles, CA; St. Bartholomew’s Hospital, London, England, United Kingdom

Head & Neck 

Rwigema JC, Nguyen D, Heron DE, Chen AM, Lee P, Wang PC, Vargo JA, Low DA, Huq MS, Tenn S, Steinberg ML, Kupelian P, 
Sheng K. 4π noncoplanar stereotactic body radiation therapy for head-and-neck cancer: potential to improve tumor control 
and late toxicity. Int J Radiat Oncol Biol Phys. 2015 Feb 1;91(2):401-9. University of California, Los Angeles, Los Angeles, CA, 
University of Pittsburgh, Pittsburgh, PA

Nakamura JL, Pirzkall A, Carol MP, Xia P, Smith V, Wara WM, Petti PL, Verhey LJ, Sneed PK. Comparison of intensity-modulated 
radiosurgery with Gamma Knife® radiosurgery for challenging skull base lesions. Int J Radiat Oncol Biol Phys. 2003 Jan 
1;55(1):99-109. University of California, San Francisco, San Francisco, CA

Liver 

Dong P, Lee P, Ruan D, Long T, Romeijn E, Yang Y, Low D, Kupelian P, Sheng K. 4π non-coplanar liver SBRT: a novel delivery 
technique. Int J Radiat Oncol Biol Phys. 2013 Apr 1;85(5):1360-6. University of California, Los Angeles, Los Angeles, CA

Prostate 

Dong P, Nguyen D, Ruan D, King C, Long T, Romeijn E, Low DA, Kupelian P, Steinberg M, Yang Y, Sheng K. Feasibility of prostate 
robotic radiation therapy on conventional C-arm linacs. Pract Radiat Oncol. 2014 Jul-Aug;4(4):254-60. University of California, 
Los Angeles, Los Angeles, CA, University of Michigan, Ann Arbor, MI 

Nasopharynx

Wild E, Bangert M, Nill S, Oelfke U. Noncoplanar VMAT for nasopharyngeal tumors: Plan quality versus treatment time. Med 
Phys. 2015 May;42(5):2157-68. German Cancer Research Center, Heidelberg, Germany. Royal Marsden NHS Foundation Trust, 
London, United Kingdom

Dosimetry & Quality Control

Papp D, Bortfeld T, Unkelbach J. A modular approach to intensity-modulated arc therapy optimization with noncoplanar 
trajectories. Phys Med Biol. 2015 Jul 7;60(13):5179-98. North Carolina State University, Raleigh, NC

Yu VY, Fahimian BP, Xing L, Hristov DH. Quality control procedures for dynamic treatment delivery techniques involving couch 
motion. Med Phys. 2014 Aug;41(8):081712. Stanford University, Stanford, CA

Nguyen D, Dong P, Long T, Ruan D, Low DA, Romeijn E, Sheng K. Integral dose investigation of non-coplanar treatment beam 
geometries in radiotherapy. Med Phys. 2014 Jan;41(1):011905. University of California, Los Angeles, Los Angeles, CA, University of 
Michigan, Ann Arbor, MI

Voet PW, Breedveld S, Dirkx ML, Levendag PC, Heijmen BJ. Integrated multicriterial optimization of beam angles and intensity 
profiles for coplanar and noncoplanar head and neck IMRT and implications for VMAT. Med Phys. 2012 Aug;39(8):4858-65. 
Erasmus MC-Daniel den Hoed Cancer Center, Groene Hilledijk, Rotterdam, The Netherlands

Collision Prevention

Yu VY, Tran A, Nguyen D, Cao M1 Ruan D, Low DA, Sheng K. The development and verification of a highly accurate collision 
prediction model for automated noncoplanar plan delivery. Med Phys. 2015 Nov;42(11):6457-67. University of California, Los 
Angeles, Los Angeles, CA

Becker SJ, Culberson W, Flynn R. Collision indicator charts for gantry-couch position combinations for Siemens ONCOR™ and 
Elekta Infinity™ linacs. J Appl Clin Med Phys. 2013 Sep 6;14(5):278-83. NYU, New York, NY

http://www.ncbi.nlm.nih.gov/pubmed/25377756
http://www.ncbi.nlm.nih.gov/pubmed/25377756
http://www.ncbi.nlm.nih.gov/pubmed/25482301
http://www.ncbi.nlm.nih.gov/pubmed/25482301
http://www.ncbi.nlm.nih.gov/pubmed/12504041
http://www.ncbi.nlm.nih.gov/pubmed/12504041
http://www.ncbi.nlm.nih.gov/pubmed/23154076
http://www.ncbi.nlm.nih.gov/pubmed/23154076
http://www.ncbi.nlm.nih.gov/pubmed/25012834
http://www.ncbi.nlm.nih.gov/pubmed/25012834
http://www.ncbi.nlm.nih.gov/pubmed/25979010
http://www.ncbi.nlm.nih.gov/pubmed/26083759
http://www.ncbi.nlm.nih.gov/pubmed/26083759
http://www.ncbi.nlm.nih.gov/pubmed/25086522
http://www.ncbi.nlm.nih.gov/pubmed/25086522
http://www.ncbi.nlm.nih.gov/pubmed/24387513
http://www.ncbi.nlm.nih.gov/pubmed/24387513
http://www.ncbi.nlm.nih.gov/pubmed/22894412
http://www.ncbi.nlm.nih.gov/pubmed/22894412
http://www.ncbi.nlm.nih.gov/pubmed/26520735
http://www.ncbi.nlm.nih.gov/pubmed/26520735
http://www.ncbi.nlm.nih.gov/pubmed/24036873
http://www.ncbi.nlm.nih.gov/pubmed/24036873


PAGE 3 OF 3 ©VARIAN ONCOLOGY SYSTEMS / VARIAN MEDICAL SYSTEMS, SEPTEMBER 2016

USA Headquarters, California

Varian Medical Systems
Palo Alto, CA  	
Tel:	 650.424.5700	
	 800.544.4636
Fax:	650.493.5637
varian.com
        

Headquarters Europe, Eastern 
Europe, Africa, Middle & Near East

Varian Medical Systems  
International AG
Cham, Switzerland
Tel:  41.41.749.8844
Fax: 41.41.749.8899
email: info.europe@varian.com

RAD 10420A 
MARC 0446

© 2016 Varian Medical Systems, Inc. All rights reserved. Varian, Varian  
Medical Systems, and RapidArc are registered trademarks  of Varian  
Medical Systems, Inc. All other trademarks are the property of their  
respective owners.

09/2016

Becker SJ. Collision indicator charts for gantry-couch position combinations for Varian linacs. J Appl Clin Med Phys. 2011 Mar 
2;12(3):3405. New York University, New York, NY

Hua C, Chang J, Yenice K, Chan M, Amols H. A practical approach to prevent gantry-couch collision for linac-based radiosurgery.  
Med Phys. 2004 Jul;31(7):2128-34. Memorial Sloan-Kettering Cancer Center,  New York, NY

Humm JL. Collision avoidance in computer optimized planning. Med Phys. 1994 Jul;21(7):1053-64. Memorial Sloan-Kettering 
Cancer Center, New York, NY

Podgorsak EB, Olivier A, Pla M, Lefebvre PY, Hazel J. Dynamic stereotactic radiosurgery. Int J Radiat Oncol Biol Phys. 1988 
Jan;14(1):115-26. McGill University, Montreal General Hospital, Quebec, Canada

Comparisons of Cobalt and Linac Radiosurgery

Park HS, Wang EH, Rutter CE, Corso CD, Chiang VL, Yu JB. Changing practice patterns of Gamma Knife® versus linear 
accelerator–based stereotactic radiosurgery for brain metastases in the US. J Neurosurg. 124:1018–1024, 2016. Yale University, 
New Haven, CT

SRS for Brain Metastases Versus Whole Brain Radiation Therapy

Halasz LM, Uno H, Hughes M, D’Amico T, Dexter EU, Edge SB, Hayman JA, Niland JC, Otterson GA, Pisters KM, Theriault R, Weeks 
JC, Punglia RS. Comparative effectiveness of stereotactic radiosurgery versus whole-brain radiation therapy for patients 
with brain metastases from breast or non-small cell lung cancer. Cancer. 2016 Jul 1;122(13):2091-100. University of Washington, 
Seattle, WA; Dana-Farber Cancer Institute, Boston, MA; Duke Cancer Institute, Durham, NC; Roswell Park Cancer Institute, 
Buffalo, NY; University of Buffalo, Buffalo, NY;  University of Michigan, Ann Arbor, MI; City of Hope, Duarte, CA; The Ohio State 
University Comprehensive Cancer Center, Columbus, OH; The University of Texas MD Anderson Cancer Center, Houston, TX

Chow R, Ray S, Tsao M, Pulenzas N, Zhang L, Sahgal A, Cella D, Soliman H, Danjoux C, DeAngelis C, Vuong S, McDonald R, Chow 
E. Quality of life with Brain Symptom and Impact Questionnaire in patients with brain metastases. Ann Palliat Med. 2016 May 
9. pii: apm.2016.04.01. University of Toronto, Toronto, ON, Canada; Oncology AbbVie, Abbott Park, IL; Northwestern University 
Feinberg School of Medicine, Chicago, IL

Soliman H, Das S, Larson DA, Sahgal A. Stereotactic radiosurgery (SRS) in the modern management of patients with brain 
metastases. Oncotarget. 2016 Mar 15;7(11):12318-30. University of Toronto, Toronto, ON; University of California San Francisco,  
San Francisco, CA

Lam TC, Sahgal A, Chang EL, Lo SS. Stereotactic radiosurgery for multiple brain metastases. Expert Rev Anticancer Ther. 2014 
Oct;14(10):1153-72. Brigham and Women’s Hospital/Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA

Jairam V, Chiang VL, Yu JB, Knisely JP. Role of stereotactic radiosurgery in patients with more than four brain metastases. CNS 
Oncol. 2013 Mar;2(2):181-93. Yale School of Medicine, New Haven, CT; North Shore-Long Island Jewish Health System and Hofstra-
North Shore-LIJ School of Medicine, Manhasset, NY

Elaimy AL, Mackay AR, Lamoreaux WT, Fairbanks RK, Demakas JJ, Cooke BS, Lee CM. Clinical outcomes of stereotactic 
radiosurgery in the treatment of patients with metastatic brain tumors. World Neurosurg. 2011 May-Jun;75(5-6):673-83.  
Gamma Knife of Spokane, Spokane, WA

http://www.ncbi.nlm.nih.gov/pubmed/21844849
http://www.ncbi.nlm.nih.gov/pubmed/15305467
http://www.ncbi.nlm.nih.gov/pubmed/7968836
http://www.ncbi.nlm.nih.gov/pubmed/3275599
http://www.ncbi.nlm.nih.gov/pubmed/26473783
http://www.ncbi.nlm.nih.gov/pubmed/26473783
http://www.ncbi.nlm.nih.gov/pubmed/27088755
http://www.ncbi.nlm.nih.gov/pubmed/27088755
http://www.ncbi.nlm.nih.gov/pubmed/27199270
http://www.ncbi.nlm.nih.gov/pubmed?LinkName=pubmed_pubmed_alsoviewed&from_uid=25034143
http://www.ncbi.nlm.nih.gov/pubmed?LinkName=pubmed_pubmed_alsoviewed&from_uid=25034143
http://www.ncbi.nlm.nih.gov/pubmed/25034143
http://www.ncbi.nlm.nih.gov/pubmed/24273642
http://www.ncbi.nlm.nih.gov/pubmed/21704935
http://www.ncbi.nlm.nih.gov/pubmed/21704935

