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Advances in Radiation Oncology

* Advances in Treatment Delivery
— IGRT
— IMRT
— IMAT/VMAT
— SBRT
— Particle beam therapy

* Advances in Treatment Planning
— Tumor Localization & Image fusion
— Breathing adaptive radiotherapy
— Functional treatment planning

* Advances in Radiobiology
— Immunotherapy



IGRT for prone pelvic therapy

Modified open table top:

Face mask and arm support
increase patient comfort and
setup reproducibility

Small bowel shift with
patient in prone position

% days shifted > 7 mm

Treatment days with shifts > 7 mm
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Figure 4: Proportion of days requiring IGRT-based shifts of > 7
mm, or > 10 mm, for the patient cohort.




Particle beam therapy
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An evidence based review of proton beam therapy: The report of ASTRO’s
emerging technology committee

Aaron M. Allen**, Todd Pawlicki®, Lei Dong¢, Eugene Fourkal ¢, Mark Buyyounouski9, Keith Cengel ¢,
John Plastaras ¢, Mary K. Bucci€, Torunn L. Yock®, Luisa Bonilla?, Robert Price 9, Eleanor E. Harris &,
Andre A. Konski"

2 Davidoff Center, Tel Aviv University, Israel; ® University of California, San Diego, La Jolla, USA; < M.D. Anderson Cancer Center, University of Texas, Houston, USA; 9 Fox Chase
Cancer Center, Philadelphia, USA; © University of Pennsylvania, Philadelphia, USA;  Massachusetts General Hospital, Boston, USA; 8 H. Lee Moffit Cancer Center, Tampa, USA; " Wayne
State University Medical Center, Detroit, USA

ARTICLE INFO ABSTRACT

Article history: Proton beam therapy (PBT) is a novel method for treating malignant disease with radiotherapy. The pur-
Received 4 October 2011 pose of this work was to evaluate the state of the science of PBT and arrive at a recommendation for the
Received in revised form 30 January 2012 use of PBT. The emerging technology committee of the American Society of Radiation Oncology (ASTRO)

Accepted 4 February 2012

Available online 9 March 2012 routinely evaluates new modalities in radiotherapy and assesses the published evidence to determine

recommendations for the society as a whole. In 2007, a Proton Task Force was assembled to evaluate
the state of the art of PBT. This report reflects evidence collected up to November 2009. Data was
eviewed for PBT in central nervous system tumors, gastrointestinal malignancies, lung, head and neck,
rostate, and pediatric tumors. Current data do not provide sufficient evidence to recommend PBT in lung
ancer, head and neck cancer, GI malignancies, and pediatric non-CNS malignancies. In hepatocellular
arcinoma and prostate cancer and there is evidence for the efficacy of PBT but no suggestion that it is
uperior to photon based approaches. In pediatric CNS malignancies PBT appears superior to photon
pproaches but more data is needed. In large ocular melanomas and chordomas, we believe that there
is evidence for a benefit of PBT over photon approaches. PBT is an important new technology in radiother-
y. Cu
needed to determine the appropriate clinical setting for PBT.
@ 2012 Elsevier Ireland Ltd. Open access under CC BY-NC-ND license.
Radiotherapy and Oncology 103 (2012) 8-11

122 PBT trials ongoing with an expected accrual of > 42,000
patients. Only 5 of these trials randomize patients to protons
vsS. bhotons

Keywords:

Proton beam therapy
Radiation therapy
Evidence based guidelines




Advances in Radiation Oncology

* Advances in Treatment Delivery
— |GRT
— IMRT
— IMAT/VMAT
— SBRT
— Particle beam therapy

* Advances in Treatment Planning
— Tumor Localization & Image fusion
— Breathing adaptive radiotherapy
— Functional treatment planning

* Advances in Radiobiology
— Immunotherapy



Image Fusion for Tumor
Localization

Liver: CT (No Contrast = No visible GTV)

Liver: MR (Visible GTV) -




Quality Improvement Challenges:
Image Co-Registration (Fusion & DIR)

Severus Snape & Harry Potter



Image and Dose Registration




Tumor Localization for Pancreas SBRT
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Tumor Localization for Pancreas SBRT




Respiratory Motion and 4D-CT

Tokihiro M/UC Davis




ITV Delineation with Gating

e Select a gating window based on tumor motion on 4DCT

e |TV will include tumor excursion and deformation within the
selected gating window




Breathe Well System Prototype

A - SETUP B - INTERFACE
OPERATOR




Patients’ Breath Holds
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Anatomic vs. Biological imaging

ANATOMICAL BIOLOGICAL

PET/CT

UCDAVIS

UNIVERSITY OF CATIFORNIA



Biology-guided

Can guiding RT from “biological” signals improve or
enable new applications?
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Reflexion - A novel radiation therapy system that responds to
Individual PET emissions in real-time to guide the treatment beam

UCDAVIS

UNIVERSITY OF CALIFORNIA



CT Ventilation Imaging

4D CT or Displacement
exhale/inhale CT vector field
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Deformable image Quantification of
registration (DIR) regional volume change

Ventilation image

« Higher resolution, lower cost, or
shorter scan time than other modalities



CT Ventilation Image-guided RT for
Lung Functional Avoidance

CT ventilation
functional image-guided plan Anatomic image-guided plan
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Lung functional avoidance RT
may reduce toxicity
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Advances in Radiation Oncology

* Advances in Treatment Delivery
— IGRT
— IMRT
— IMAT/VMAT
— SBRT
— Particle beam therapy

* Advances in Treatment Planning
— Tumor Localization & Image fusion
— Breathing adaptive radiotherapy
— Functional treatment planning

* Advances in Radiobiology
— Immunotherapy



In Situ Vaccination With a TLRY Agonist Induces Systemic
Lymphoma Regression: A Phase I/IT Study

Joshua D. Brody, Weivun Z. Ai, Debra K. Czerwinski, James A. Torchia, Mia Levy, Ranjana H. Advani,
Youn H. Kim, Richard T. Hoppe, Susan . Knox, Lewis K. Shin, Irene Wapnir, Robert J. Tibshirani,
and Ronald Levy
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FACS Analysis for Memory T cell populations

CD4+ Memory Cell Subsets

Comp-Alexa Fluor 700-A : CD45RA
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% Memory CD4+ of Lymphocytes

Systemic Increase in Activated Memory CD4+ T-cells
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