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Normal Liver
Tolerance

* The liver is a parallel-functioning organ

e Mean liver dose is associated with risk of RILD

* High dose to small liver volumes can be well
tolerated

e Low doses to the liver should be minimized

e Other factors contribute to RILD
e Baseline liver function
* \olume of uninvolved liver
* Prior therapy



Only palliative
whole-liver Rt
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Moving the
needle from
palliative to
curative

Proton beam RT
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Optimal stereotactic body radiotherapy e

dosage for hepatocellular carcinoma:
a multicenter study
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Abstract

Background: The optimal dose and fractionation scheme of stereotactic body radiation therapy (SBRT) for hepa-
tocellular carcinoma (HCC) remains unclear due to different tolerated liver volumes and degrees of cirrhosis. In this
study, we aimed to verify the dose-survival relationship to optimize dose selection for treatment of HCC.

Methods: This multicenter retrospective study included 602 patients with HCC, treated with SBRT between Janu-
ary 2011 and March 2017.The SBRT dosage was classified into high dose, moderate dose, and low dose levels: SaRT
(BED,,> 100 Gy), SbRT (EQD, > 74 Gy to BED,,< 100 Gy), and ScRT (EQD, < 74 Gy). Overall survival (OS), progression-
free survival (PFS), local control (LC), and intrahepatic control (IC) were evaluated in univariable and multivariable
analyses.

Results: The median tumor size was 5.6 cm (interquartile range [IQR] 1.1-21.0 cm). The median follow-up time was
50.0 months (IQR 6-100 months). High radiotherapy dose correlated with better outcomes. After classifying into the
SaRT, SbRT, and ScRT groups, three notably different curves were obtained for long-term post-SBRT survival and intra-
hepatic control. On multivariate analysis, higher radiation dose was associated with improved OS, PFS, and intrahe-
patic control.

Conclusions: If tolerated by normal tissue, we recommend SaRT (BED,,> 100 Gy) as a first-line ablative dose or SbRT
(EQD, > 74 Gy) as a second-line radical dose. Otherwise, ScCRT (EQD, < 74 Gy) is recommended as palliative irradiation.

Keywords: Hepatocellular carcinoma, Radiotherapy dosage, Stereotactic body radiotherapy, Survival rate




BED >100 Gy Is Ablative

Su et al, Radiat Oncol 2021 Kim et al, JROBP 2020
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Original Research Article

High versus low dose Stereotactic Body Radiation Therapy for hepatic
metastases
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(IDEALLY ABLATIVE) TUMOR DOSE (IDEALLY ZERO) LIVER DOSE
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Fig. 3. Computed tomography (CT) images of an 81-year-old woman with advanced HCC involving a massive tumor thrombus in the IVC.
Images were obtained before PBT (a), during isodose distribution of PBT (b), and 2 months after the completion of PBT (c). PBT demonstrated
marked regression of both the main tumor and tumor thrombus (arrows). Isodose distribution is shown using contour lines (red line, 90% iso-
dose; blue line, 10% isodose). HCC, hepatocellular carcinoma; IVC, inferior vena cava; PBT, proton beam therapy.

-3 Miami Cancer Institute
~ BAPTIST HEALTH SOUTH FLORIDA Fukuda et al. Cancer Sci 2017.




Large HCC

Median, 11 cm
72.6 GyE in 22 fractions (BED,, 97 Gy)
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Fig. 2. Local control rates in 22 patients with hepatocellular carci-
noma exceeding 10 cm treated with proton beam therapy.
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IMAGING DURING TREATMENT
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Cone beam CT breath hold 0-35T MRI no contrast 0-35T MRI gadoxetate contrast

Since MRI is used for diagnosis, wouldn’t it be ideal to guide treatment?

Witt et al. Lancet Oncol, 2020.



Continuous Imaging Through Treatment
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Daily adaptive replanning

e CT-guided: completed over days

* MR-guided: completed in minutes




University Hospital LMU Munich

Rogowski, Corradini et al. Cancers, 2021.
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Colorectal liver
metastasis near
duodenum

Standard SBRT approach
for this case would be

non-ablative
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Abstract

Purpose: Owing to the coronavirus disease 2019 (COVID-19) pandemic, radiation oncology departments have adopted various stra-
tegies to deliver radiation therapy safely and efficiently while minimizing the risk of severe acute respiratory syndrome coronavirus—2
transmission among patients and health care providers. One practical strategy is to deliver stereotactic body radiation therapy (SBRT) in
a single fraction, which has been well established for treating bone metastases, although it has been infrequently used for other
extracranial sites.

Methods and Materials: A PubMed search of published articles in English related to single-fraction SBRT was performed. A critical
review was performed of the articles that described clinical outcomes of single-fraction SBRT for treatment of primary extracranial
cancers and oligometastatic extraspinal disease.

Results: Single-fraction SBRT for peripheral early-stage non-small cell lung cancer is supported by randomized data and is strongly
endorsed during the COVID-19 pandemic by the European Society for Radiotherapy and Oncology-American Society for Radiation
Oncology practice guidelines. Prospective and retrospective studies supporting a single-fraction regimen are limited, although outcomes

Miami Cancer Institute Enrolls

First Patients in Single-Fraction

Stereotactic MRI-Guided

Adaptive Radiation Therapy for VIEW RAY
Inoperable Primary or Metastatic e
Cancer Trial

Investigator-Led Study Explores Feasibility and Tolerability of Single-
fraction Stereotactic Ablative Body Radiotherapy Using MRIdian's Daily
MRI-Guidance with On-Table Adaptive Replanning

NEWS PROVIDED BY SHARE THIS ARTICLE

5107262108 000000
Jul 07, 2021, 06:30 ET

CLEVELAND, July 7, 2021 /PRNewswire/ -- ViewRay, Inc. (NASDAQ: VRAY) today announced that the Miami Cancer
Institute, part of Baptist Health South Florida, has enrolled the first patients in its "Stereotactic MRI-guided Adaptive
Radiation Therapy (SMART) in One Fraction for Inoperable Primary or Metastatic Carcinoma" clinical study - referred to
as the SMART ONE trial (NCT#04939246). This single-arm prospective study that was developed and led by Dr. Michael
Chuong, MD, FACRO, radiation oncologist and Medical Director of Proton Therapy and MR-guided Therapy at Miami
Cancer Institute, is exploring the feasibility and tolerability of single-fraction stereotactic ablative body radiation therapy
(SABR) for primary or metastatic carcinoma involving the lung, liver, adrenal gland, abdominal/pelvic lymph node,

pancreas. and kidnev.*
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* Treatment delivery in breath hold: 17 minutes

Single-Fraction SABR « Total in-room time: 40 minutes
* No anesthesia, no contrast, no patient downtime
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e 35-40 Gy in 1 fraction (BED,, = 157.5-200 Gy)
e 4-yr LC96.4%
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SBRT Improves OS for Oligometastatic Disease
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MR-guided proton therapy: a reviewanda
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Radiation therapy technology has improved dramatically
over the past decade

Much ability to spare the uninvolved liver, deliver
ablative tumor dose, and shorten fractionation

Conclusions

Ablative radiation therapy is especially beneficial for
larger tumors and those in challenging anatomic
locations

Combining ablative radiation therapy with other liver-
directed therapies can benefit some patients







