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Introduction

* HCC is a significant global health challenge.

* HCC is often presenting in the context of underlying chronic liver
disease, such as cirrhosis caused by hepatitis B or hepatitis C
infection, which complicates treatment options.

 HCC accounts for about 85% to 90% of all primary liver cancers.



Learning Objectives

* Case presentation

* Common dose fractionations of SBRT

* Local control rates and failure patterns

e Radiologic and pathologic response rates

* Factors associated with local control and survival
* SBRT-associated toxicities

* SBRT vs. RFAm SBRT vs. TACE-DEB

* SBRT for recurrent HCC

* SBRT as a bridging therapy for liver transplant



Initial presentation




1 month after 1%t course of 25 Gy in 5 SBRT 10 months after 2"d course of SBRT

1.5 months after 2" course of 25 Gy in 5 SBRT 5 years after 2" course of SBRT

4 months after 2" course of SBRT 10 years after 2" course of SBRT



Initial presentation

1-month post-SBRT

10-month post-SBRT



Initial presentation

50 Gy in 5 fractions

Spinal cord 8-month post-SBRT

Kidneys liver

|

14-month post-SBRT



External Beam Radiation Therapy for Primary Liver Cancers:
An ASTRO Clinical Practice Guideline
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Stereotactic Body Radiation Therapy in Hepatocellular Carcinoma:
Evaluation of Radiological and Pathological Response

BED10
52.8 Gy
47.6 Gy
83.2 Gy
100.8 Gy

Upon analysis of response time, the higher
incidence of response peak for radiological
evaluation post-SBRT treatment is at 3 months

Journal of Surgical Oncology 2012;105:692—698 11




30-39 Gy in 3 fractions

70%:43-56Gy, BED10:103-160Gy
85%:35-46Gy, BED10:76-115Gy

Pattern of disease recurrence. CR;
complete response, PD; progressive disease

Kwon et al. BMC Cancer 2010, 10:475
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A multicenter retrospective cohort study
of practice patterns and clinical outcome
on radiotherapy for hepatocellular
carcinoma in Korea

Liver International ISSN 1478-3223, p147-152, 2009




Fig 3. Overall survival (OS) from time of radiotherapy (RT) start by
tumor vascular thrombosis presence at baseline
(1-year OS, 44% v 67%; 2-year OS, 27% v 42%).

J Clin Oncol 31:1631-1639. © 2013




Child-Pugh class vs. OS/PFS

CP A: 14 GV X 3; CP B: 8 Gy X 5 IROBP, 81 (4), e447-e453, 2011 16




SBRT for recurrent HCC

Fig. Comparison of OS curves. (a) SBRT (n Z 36) vs. non-SBRT group (n Z 138) after adjusting for potential prognostic factors
using multivariable Cox regression hazard model (p Z 0.005; HR Z 2.44; 95% Cl, 1.31e4.56). (b) Matched SBRT (n Z 28) vs.
matched control group (n Z 28). The 2-year OS rates are 72.6% and 42.1%, respectively.

IJROBP, Vol. 84, No. 2, pp. 355e361, 2012 17




The relation of volume of liver irradiated and dose for
a 5% risk of radiation induced liver disease
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30-39 Gy in 3 fractions

70%:43-56Gy, BED10:103-160Gy
85%:35-46Gy, BED10:76-115Gy

Kwon et al. BMC Cancer 2010, 10:475
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Child Pugh A: 14 Gy x 3 =44 Gy
Child Pugh B: 8 Gy x 5 = 40 Gy IJROBP, 81 (4), e447-e453, 2011




Predictors of Liver Toxicity Following Stereotactic Body Radiation
Therapy for Hepatocellular Carcinoma

Methods and Materials:

Data were analyzed from patients with
hepatocellular carcinoma treated on clinical
trials of 6-fraction SBRT.

Liver toxicity was defined as an increase in
Child-Pugh (CP) score 2 three months after

Clinical factors, SBRT details, and liver dose-
volume histogram (DVH) parameters were
tested for association with toxicity using logistic
regression.

CP class B patients were analyzed separately.

JROBP, Vol. 97, No. 5, pp. 939e946, 2017 22
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Patients and Methods

From 2004 to 2012, 224 patients
with inoperable, nonmetastatic
HCC underwent RFA (n = 161) to
249 tumors or image-guided SBRT
(n = 63) to 83 tumors.

We applied inverse probability of
treatment weighting to adjust for
imbalances in treatment
assignment.

Freedom from local progression
(FFLP) and toxicity were
retrospectively analyzed.

Fig 1. Freedom from local progression (FFLP) by treatment
modality. RFA, radiofrequency ablation; SBRT, stereotactic
body radiotherapy.

J Clin Oncol 2016, 34:452-459.




Fig 3. (A) Freedom from local progression (FFLP) for tumors smaller than 2 cm by treatment modality. (B) FFLP
for tumors S 2 cm by treatment modality. RFA, radiofrequency ablation; SBRT, stereotactic body radiotherapy.

J Clin Oncol 2016, 34:452-459.




Fig 2. Freedom from local progression (FFLP) by
treatment modality by tumor size. Solid line
represents hazard ratio estimate, and dashed lines
represent 95% Cls. y-axis is plotted on a logarithmic
scale (base = 5).

RFA, radiofrequency ablation;

SBRT, stereotactic body radiotherapy

J Clin Oncol 2016, 34:452-459.



6 x8-9 Gy

Median TTP was 12 months
for TACEDEB and 19 months
for SBRT (p=0.15). Median
LC was 12 months for TACE-
DEB and >40 months (not
reached) for SBRT (p=0.075).
Median OS was 36.8 months
for TACEDEB and 44.1
months for SBRT (p=0.36).
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Methods and Materials:

Between August 2007 and January 2009, 18 patients with
21 lesions received SHORT. A median total dose of| 50 Gy |
|was delivered in 10 fractions. Three patients underwent
either chemoembolization (n Z 1) or radiofrequency
ablation (n Z 2) prior to SHORT. Radiographic response
was based on computed tomography evaluation at 3
months after SHORT. Histological response as a
percentage of tumor necrosis was assessed by a
quantitative morphometric method.

IJROBP, Vol. 83, No. 3, pp. 895900, 2012



From April 2005 to August
2010, 10 patients with 11
HCCs were treated with
SBRT as a bridge to
transplantation. All
patients were evaluated
by a liver transplant
surgeon before
radiosurgery. SBRT was
delivered with the Cyber
Knife robotic radiosurgery
system. After SBRT, all
patients underwent
orthotopic liver
transplantation. The
tumor response was
determined by explant
pathology.

LIVER TRANSPLANTATION 18:949-954, 2012
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In summary, SBRT represents a powerful tool in the management of hepatocellular carcinoma, offering high rates of
local control with a favorable toxicity profile. Its role extends beyond primary treatment, providing options for
recurrent disease management and bridging therapy in liver transplantation.
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