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La RT, un traitement adjuvant indispensa

ucL

r Augmenter la dose w
(tumeur)

f N\
Radiations ionisantes
Plus efficaces

Traitements

INDICATIONS

(~  Soft Tissue
Sarcoma
RP sarcoma
ChondroSarcoma
Chordoma

combinés

EFFICACITE

\Pediatric Sarcomas /

PRESCRIPTION

|

TRAITEMENT

L

SAINT-LUC

Réduire la dose
(tissus sains)

r V4 0 3 . ’ .
Definition précise
X des volumes cibles )

r V4 . 7 3
Delivrance précise

De la dose

/’, / ' ‘ .

TOXICITE



%

Optimisation de la dose
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Minimiser les toxicités
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Les ameliorations en photontherapie

Du GTV au CTV

Du CTV au PTV

Du PTV a la dose

Image-guided RT
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Une photontherapie plus precise SI%U
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Impact sur les toxicités aigues et tardives

PMH trial (IMRT/IGRT
Flap sparing techniqu

TRIALS DOSE VOLUME TECHNIQUE LCR ACUTE LATE TOXICITIES
TOXICITIES
wC Primary Fibrosis Joint Oedema
closure stifness

SR2 trial |50 Gy |PTV=GTV+5 (2) |2D 87% |35% 66% 31.5% 17% 15%
n=92 2Gy/# 3D-CRT
PMH trial |50 Gy |CTV=GTV+4 IMRT 93% |30.5% 93.2% [9.3% 5.6% 11.1%
n=59 2Gy/# | (1.5) IGRT

PTV=CTV+0.5
RTOG 50 Gy [CTV=GTV+3 IMRT/3D-CRT [90% |36.5% - 5.3% 3.5% 5.5%
0630 n=79 (2Gy/# | (1.5) IGRT

PTV=CTV+0.5
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Proton Therapy, des rayons qui s’arrét§mm&
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L’avantage balistique des protons

PHOTON THERAPY PROTON THERAPY



Carbon ions therapy
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Avantages balistique ET biologique

20 X-soye Carbon lons
- v L L 20 .
X
5 2, 5 ) ¥
— :’" A A
E & - i
S0 %%, 3 % 4%
’a .. = >
~ < ~N e “y
L - X P‘\( "’._
. 5r <d %,
4 7
" M 2 f‘
x (nm) /ﬁrm,
Cell nucleus / J{

wRandomized DNA damage" +Clustered DNA damage"

Dose par fraction
lons carbone

w— Dose équi-effective [GyE]
- Dose physique [Gy]

Profondeur dans le corps



)
Rationnel hadrontherapy et sarcomeSXTLLUC

ucL ELLES

Les enfants, des patients particuliérement sensibles aux radiations

Absclute Excess Risk (no. per 10,000 person-yr)
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Figure 1. Standardized Incidence Ratios and Absolute Excess Risks of Any
Subsequent Malignant Neoplasm after Treatment for Hodgkin's Lymphoma,
According to Follow-up Interval,

PHOTON PROTON
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Rationnel Hadrontherapy et sarcome

Des tumeurs radioresistantes dans un environnement radiosensible
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Chordome de la base du crane
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Median Median Local control rate (%)

Authors N dose f/u (y) 3-y 5-y  10-y
Photon Catton et al . 1996 24 50 5.2 23 15

Romero et al. 1993 18 50 3.1 17

Forsyth et al. 1993 39 50 8.3 39 31

Magrini et al. 1992 12 58 6 25 25

wg;mg;' tal 160 6683 34 73 54
Proton (+/- photon)

Noel et al. (CPO) 2003 100 67 2.6 86 (2y) 54 (4y)

Igaki et al. (Tsukuba)

2004 13 72 5.8 67 46

3.2
Ares et al. (PSI) 2009 42 73.5 81
(mean)

Helium Castro et al. (LB) 1994 53 65 4.3 63

Shults-Ertner et al. 2.6
Carbon (GS) 2007 96 60 (mest) 81 70

NIRS 44 60.8 4.8 91 88 79

From Fossati



local control probability

Chondrosarcome de la base de crane
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Long-term result from Heilderberg (n=79, 60 GyE, 3 Gy/#))
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M. Hhl, cancer 2014



(&

Ostéosarcomes non resecable

SAINT-LU
ucL BRUXELLES
Local Control Rate Overall Survival Rate
1.0 3 1.0 n
0.9 \"t‘. _ 0.9- ‘.: (3arbon ions, NIRS, (n=78, 70.4 GyE, 16 #
084 Tumor volume<500cc (n= 38) 0.84 |
0.7 ‘ 0.74
20 ol { F
205 1 2 ol Tumor volume<500cc (n= 38)
8 0.5+ L .. % 0.5+
O o — 9
5 0.4+ Tumor volume=500cc(n=40) £ 0.4+
0.31 : | 0.37 L
0.2 0.2 L— Tumor volume=500cc(n=40)
0.1+ 0.1+ ' '
00+—T"—"T"T"T1T"T1T T T T T T TT T 00—TT T T T T T T T T T T T
0 122436 4860728496108 132 156 180 0 1224 36 486072 8496108 132 156 180
months months

Before RT mm




w

SAINT-LUC

ucL BRUXELLES

Sarcome du rétroperitoine

Un challenge thérapeutique

RT POST-OPERATOIRE RT PRE-OPERATOIRE HADRONTHERAPY ET BOOST
TV difficile a définir  « TV facile a définir « Excellente épargne OARs
Organes dans le PTV. . Qrganes en-dehors du PTV « Surdosage potentiel des
Hautes doses (60-66 Gy). Dose plus faible (50 Gy) zones a risque de récidive

Toxicites aigues/tardives Faible incidence toxicité

Mo e ER R Investigationnel Investigationnel
- STRASS trial - Propspective trials
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Les nanoparticules activees par rayonssx}%wc
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Potentialiser I’effet local des radiations ionisantes
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Nanoparticules et sarcomes

Phase | trial (n=20):
« In-human clinical trial (NBTXR -101) in locally-advanced STS of the extremity and

trunk » : : :
AE: Site pain (depending on volume)
= Intratumor NBTXR3 (2.5%, 5%, 10%, 20% TY) ~  Abdominal pain (1), pyrexia (1)

z}l Activation by RT (25x2 Gy), 24h later RES: pCR (1), nearly pCR (2), viable cell
a Surgery at 5 to 6 weeks post-RT median volume change 40% (levels 2-4)
wide resection in all patients

Ongoing phase lI-lll randomized trial (n=156):

> — Surgery Primary objective
In=78 > pCRR

L-ASTS Secondary objectives
Trunk/ a Safety profile
axtremi a ORR (MRI)

n=78 a Tumor volume change
> — Surgery a Margin status (R)
14

NBTXR3 (10%)
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