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CRITICAL ISSUES

eIt is possible to treat a partial liver mass with much higher tumouricidal doses than
those generally considered tolerable (RILD), on condition that an adequate amount of
healthy parenchyma is spared.

*The follow-up of trials reported in the literature is relatively short-term, typically less
than 18 months

CONCLUSIONS
eLocal control reported in the literature varies between 57 and 100%; this could be
advantageous in terms of survival in diseases where the presence of hepatic metastases

is not necessarily a sign of systemic dissemination.

eTolerance to treatments is usually good.
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SBRT in lymph node mts

DATA: Courtesy of AIRO GRUPPO STRT

Author Pts | Fractionatio | Primary Planning Disease Survival Toxicity Complications
n control
Jereczek- 14 | 27Gy/2-3fr Prostatic ca. | Choline Pet 5/14 PD - 0% -
Fossa 33Gy/3-5fr other sites
IEQ 1/14 Bpd
Klim 7 48Gy/3fr Gasfric ca. = S/7 CR 43% (3yrs 0% .
2/7 PR 0SS 29%
Choi 30 | 33-45Gy/3fr | Uterus ca. CAT o PET 55% PD 50,1% (4yrs) 20% 6 tox G3
altre sedi
Bignardi 19 | 45Gy/6fr Heterogenous| CAT 77,88% - 0% -
ICH
Di Muzio 27 | 57.5Gy- prostatic ca. | Choline Pet 13/1SCR | - .
HSR 72.6Gy/28fr 2/15 PR
CRITICAL ISSUES

e[solated experiences > necessity for phase Il and III trials.
eNecessity for devices ad hoc to reduce respiratory events

eEvaluation of tolerance doses to the vascular walls
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Abdomen:LN mts

CRITICAL APPRAISAL OF VOLUMETRIC MODULATED ARC THERAPY IN
STEREOTACTIC BODY RADIATION THERAPY FOR METASTASES TO ABDOMINAL
LYMPH NODES

Magrio BigNarpL, M.D.* Luca Cozz, Pu.D.," ANTONELLA FoGLiaTa, M.Sc.,” PaoLa LaTruapa, M.Sc.,*
PEm™RO Mancosu, M.Sc.,* PiEra Navarria, M.D.,* Gaerano Urso, M.Sc.,*
SaBRINA VIGORITO, M.Sc..* AND MarTA ScorseTn, M.D.*

DOSE: 45 Gy/ 6 Fr

CLINICAL OUTCOME OF HYPOFRACTIONATED STEREOTACTIC RADIOTHERAPY
FOR ABDOMINAL LYMPH NODE METASTASES

Mazio Bivaror, M.D.,* Piega Navagria, M.D..* Pierro Mancosu, M.Sc.,* Luca Cozz, Pu.D.'
ANTONELLA FoGuata, M.Sc.,” ANGeLo Tozzi, M.D.,* Smona Casnicuost, M.D.,#
Canvo Carnaaan, MDD, Maria Criara Troxcont, MDD Arvanno Savtoro, M.D.
AND MarTA Scorsern, M, D.*
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2011

Stereotactic body radiation therapy for abdominal targets using volumetric intensity
modulated arc therapy with RapidArc: feasibility and clinical preliminary results

Marta Scorsetti,1 Mario Bignardi M,1 Filippo Alongi,1 Antonella Fogliata c,2 Pietro Mancosu 1 Piera Navarria,1 Simona
Castiglioni, 1 Sara Pentimalli,1 Angelo Tozzi MD,1 Luca Cozzi,2

1 IRCCS Istituto Clinico Humanitas, Rozzano (Milano), Italy
2 Oncology Institute of Southern Switzerland, Bellinzona, Switzerland
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Pz. 66 y, M+ from colon cancer

After 30 days
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Pz. 59 y, M+ from rectal cancer

Paracaval lymph-node = RC at 6 months with PET
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11C-Choline PET for prostate cancer oligomets

PSA pre SBRT: 17,4ng/mL RapidArc planning PSA post SBRT: 1,02ng/mL
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Study Number Median dose and n of Median Local control rate Overall Survival Toxicity
of pts. fractions(fr.) Follow-up in
months
Casamassimaet | 48 36Gy/3 fr. 16.2(3-63) 90%(at 1 -2 years) 39.7%( at 1 year) 1 case of grade Il
al.2t 14.5%( at 2 year) adrenal
insufficiency
Chawla et al.%” 30 40Gy/10 fr. 9.8(3.2-28.3) 55%( at 1 year) 44%( at 1 year) mild fatigue/
25%( at 2 year) nausea grade 1
were “common”
Oshiro et al.18 19 45Gy/10 fr. 11.5 months 68%(objective 56%( at 1 year) 1 grade 2
(5.4-87.8 response rate) 33%( at 2 year) duodenal ulcer
months). 22%( at 3 year)
Holy et al.?® 18 20 Gy/5 fr. or 40 Gy/ 21 77%(objective 23 months(median) -
8fr. response rate)
Torok et al.20 7 16 Gy/1 fr. or 27/3fr. 14(1-60) 63%( at 1 year) 8 months(median) -

*SBRT for adrenal metastases has been employed and reported in few series

eThere is no consensus regarding prescription doses
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1.00

MATERIALS AND METHODS

0.75

eMarch - July 2010, 34 patients, 36 adrenal metastatic lesions
@Istituto Clinico Humanitas and at University of Turin.

0.25

eTotal RT doses: from 20 Gy in 4 fractions to 45 Gy in 18 fractions
(median dose:32 Gy; median number of fraction: 4), prescribed at
isodose of 95%.

Proportion of Adrenal glands
0.50

0.00

(') tli 12 18 2'4
Time since start of SBRT (months)
RESULTS Number at risk

36 18 9 6 3
*TOXITIES: No cases of Grade=>3 ; grade 2 nausea in 2 patients (6%). Kaplan Meier Curve describing local progression

¢(0S. Median survival was 22,8 months. g

*L.C: 3/28 lesions (11%) CR, 13/28 (46%) PR, 10/28 (36%) SD and e

2/28(7%) progressed in the treated area. § 5

eIn 18 cases systemic progression was evident at a median time of “ga_

occurrence of 10,3 months. %

CONCLUSION g8 T

*SBRT in adrenal gland metastasis is feasible without significant g| FFS o8 :

acute and late side toxicities. LC was 66 and 32% at 1 and 2 years, 0 _é _ 1 18 24

with a median duration of local control greater than 19 months. \mer at ek Time since start of SBRT (months)
PFS 34 10 6 3 2
0S 34 20 12 10 6

Kaplan Meier Curve describing PFS and OS

Submitted by Scorsetti M, Alongi F, Filippi AR et al.
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Author Pts/Lesions Fractionation | Tumour Follow- | Loca control 0s Toxicity
size Up
Ryu S et Al 49 f 61 spinal 10-16 Gy single 6-24 mos | Pain control 85%
2004 lesionsi Single fraction vertebral body patientsi ! !
YarmadaY et 93 /103 18-24 Gy 44-316 an3 15 mos LC 20% 0515 1 G3 pain
Al 2007 Spinal Single fraction (2-45) Pain control in 100% mos 2 vertebral fracture
with dose of 21Gy 2 esophagitis G2
1 trachen-esofageal
fistula
Milano MT et 121 f 253 50 Gy/SFr 21.5ml {(0.03- | 41 mos LC 2yrs 67% 0S 1 pleural effusion
Al 2008 22 bore 422.4) (27-77) LC 4yes 6(°% S0%
PFS 2yrs 26% Qs
PFS 4yrs 20% 28%
Greo C et al | 103/ 126 18-24 Gy 104.8 crm3 18 mos LC 2yrs 85% (2324 Gy) ACUTE:
2010 94 hore Single fraction (8.5-1150) (2-45) LC 2yrs 38% (21/22 Gy) 2 Gatrointestinal G3
LC 2yrs 29% (18/20 Gy) LATE (G3<4%):
1 Gatrointestinal G3
! 3 radicolopathy
3 peripheral
neurcpatihy
Nguyen QN et | 48 /55 24 Gy single Fr 24-210 an3 13.1mos | LC 1laa 82.1% OS 1yr | pain G3 2%
Al 2009 spinal (8) (3.3- Pain controllo 64% at 9 2% Aremia G3 2%
27 Gyf3Fr (34) 54.5) mos Media Fatigue G2 13%
30 Gy/SFr (13) n MNausea G2 11%
surviva | Sickrness G2 7%
| 22
mos

DATA: Courtesy of AIRO GRUPPO STRT
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CRITICAL ISSUES

eHeterogeneic fractionations: single or multiple.

*Risk of bone fractures, particular attention to vertebral bodies.

eTolerance dose to the spinal cord variable from the equivalent of 13Gy/single fraction or

20Gy/three fractions (QUANTEC); for the other OAR there are no unique dose constraints.
CONCLUSIONS

eTumour size and histotype are not correlated with LC, with the exception of metastases
from colon adenocarcinoma which shows greater radioresistence.

eFrom a prognostic viewpoint patients with lesions confined to just one organ have a
better life expectancy.

eDoses > 22Gy are necessary in single fractions.




ISTITUTO CLINICO

SBRT in “multiorgan” oligometastases HUMANITAS

Istituto di Ricovero e Cura
a Carattere Scientifico

CRITICAL REVIEW

STEREOTACTIC RADIOTHERAPY OF PRIMARY LUNG CANCER AND OTHER
TARGETS: RESULTS OF CONSULTANT MEETING OF THE INTERNATIONAL ATOMIC
ENERGY AGENCY

; ’ &
YasusHr Nacara, M.D..™ Joern WULE, l'vI.D..Jr Inomar Lax, PH.D..i RoserT TimmERMAN, M.D.,"
Frang ZIMMERMANN, M.D.ﬂ lcor STOIKOVSKL, M.D..” AND BranisLav JEREMIC, M.D.!

*Hiroshima University Hospital, Department of Radiation Oncology, Hiroshima, Japan; 'Tnstitut of Radiation Oncology,
Lindenhospital, Bern, Switzerland; IDivision of Oncology and Hospital Physics, Radiumhemmet, Karolinska University Hospital,
Sweden; !'Depamncnt of Radiation Oncology, The University of Texas Southwestern Medical Center, Dallas, TUSA; qDepammnt of
Radiation Oncology, University Hospital, University Basel, Basel, Switzerland; and International Atomic Energy Agency, Vienna,
Austria

To evaluate the current status of stereotactic body radiotherapy (SBRT) and identify both advantages and disad-
vantages of its use in developing countries, a meeting composed of consultants of the International Atomic Energy
Agency was held in Vienna in November 2006. Owing to continuous developments in the field, the meeting was
extended by subsequent discussions and correspondence (2007-2010), which led to the summary presented
here. The advantages and disadvantages of SBRT expected to be encountered in developing countries were iden-
tified. The definitions, typical treatment courses, and clinical results were presented. Thereafter, minimal meth-
odology/technology requirements for SBRT were evaluated. Finally, characteristics of SBRT for developing
countries were recommended. Patients for SBRT should be carefully selected, because single high-dose radiother-
apy may cause serious complications in some serial organs at risk. Clinical experiences have been reported in
some populations of lung cancer, lung olizgometastases, liver cancer, pancreas cancer, and Kidney cancer. Despite
the disadvantages expected to be experienced in developing countries, SBRT using fewer fractions may be useful
in selected patients with various extracranial cancers with favorable outcome and Tow toxicity. © 2011 Elsevier
Inc.

How to really select these kind of patients for SBRT?
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*The perfect candidate for local therapy in the case of “multiorgan oligometastasis” is
difficult to establish.

eSpecific selection criteria to offer SBRT to patients with various oligometastatic tumors
included:

v controlled primary,

v'favourable histology,

v'limited metastatic disease,

v'metachronous appearance of metastasis,

v'young age and high performance status of the patient

v'In some reports, the eligibility criteria for SBRT for oligometastatic cancer were:
v'a limited number of metastasis (one or two),

v’ a limited diameter (<4 cm) of metastases,

v'locally controlled primary tumor, and no other metastatic sites.

*Norihisa Y, : Stereotactic body radiotherapy for oligometastatic lung tumors. Int ] Radiat Oncol Biol Phys, 72: 398-403, 2008.

*Rubin P,. Solitary metastases: illusion versus reality. Semin Radiat Oncol, 16: 120-130, 2006.

*Nagata Y,. Stereotactic radiotherapy of primary lung cancer and other targets: results of consultant meeting of the International Atomic Energy Agency.
Int ] Radiat Oncol Biol Phys. 2011 Mar 1;79(3):660-9.
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Clinical

=% An Initial Report of a Radiation Dose-EscalationTnial in Patients
with One to Five Sites of Metastatic Disease

Joseph K. Salama,’** Steven J. Chura," Neil Mehta,® Kamil M. Yenice,! Walter M. Stadler,®*
Everett E. Vokes,"** Daniel J. Haraf "* Samuel Hellman,! and Ralph R. Weichselbaum**3

Abstract Purpose: Previous investigations have suggested that a subset of patients with metastatic
cancer in a limited number of organs may benefit from local treatment. We investigated whether
cancer patients with limited sites of metastatic disease [oligometastasis) who failed standard
therapies could be identified and safely treated at one to five known sites of low-volume disease
with radiot herapy.

Experimeantal Design: Patients with ome (o five sites of metastatic cancer with a life expectancy
of »3 months and good performance stalus received escalating doses of radiation to all krown
gtes of cancer with hypofractionated mdiation therapy. Patients were followed radiographical by
with computed tomography scans of the chest, abdomen, and pelvis and metabolically with
["“F]fluorodecxyglucose-positran emission tomography 1 month following treatment and then
every 3 months, Acute toxicities were scored using the Mational Cancer Institute Comman
Terminology Criteria for Adverse BEvents version 30 and late toxicities were scored using the
RadationTherapy Oncology Group late toxicity scoring system.

Results: Twenty-nine patients with 56 metastatic lesions were ennolled from Nowember 2004 1o
March 2007, with a median follow-up of 14 .9 months, Two patients experenced acute {radiation
preumonitis and nausea) and one experienced chronic (gastrointestinal hemorrhage) grade =3
toxicity. Fifty-nine percant of patients responded to protocol therapy. Twenty-one percent of
patients have not progressed following protocol treatment. Fifty-seven percent of treated lesions
have not progressed at last follow-up. Progressionwas amenable to further local therapy ind48%
of patients.

Conclusions: Patients with low-volume metastatic cancer can be identified, safely treated, and
may benefit from radiotherapy.
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eData from primarily retrospective literature series suggest that there is a subgroup of
patients with limited metastases in site and number—oligometastases—who may benefit
from local aggressive therapy

eSome of those patients may potentially have prolonged survival, although such studies are
subject to bias.

eCurrently, the best clinical evidence comes from prospective phase Il trials or large
retrospective series

*The best way to define clinical outcome benefits is to perform phase IIl randomized trials
comparing patients with oligometastases treated with systemic therapy alone to patients
with oligometastases treated with systemic therapy and local therapy.
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eSelection criteria: who does deserve the treatment?

eWhat is the real cut off between pure palliative or hypothetical curative intent in
oligomets pts?

e Timing with chemotherapy: how much after, before (or during chemotherapy)?

eWhat is our target? Only oligomets in a single organ? Or more?




