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1956 | Orsay University
(South Paris)

IPN: Institut de Physique Nucleaire

31 DECEMBRE 1955 :
LE DEBUT DU CHANTIER DE
CONSTRUCTION DE L‘I.P.N.
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Orsay Synchro
50 years operation |

Same with upgrading in 1977...
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1974 | Orsay Synchro
a « double bladded sword»

—
ExTRAIT des Archives d'Ophtalmologie 1974, T, 34, n° 8-9 (pp. 557-568).
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Mots clés (1) :

TRAVAUX ORIGINAUX Crtattn,
Radiations ionisantes,
Cataracte.
Ftude de Paction des protons du pic de Bragg v

sur le cristallin,

Par

C. HAYE et G. LEMAIRE
(Paris)
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Two « competitors »
in heavy particles

[NEUTRONS]/PROTONS
(]99]9)
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cer in Europe : 3.2 millions new cases/Y
1.7 million deaths/Y

B Cancer en France : 350, 000 new cases/Y
150, 000 deaths/Y

® Cancer: first cause of mortality in France

¥ Trends: + 50% new cases 2000-2020
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© Cancer management

® Surgery
® Radiotherapy (200,000 pts/Y)
® Chemotherapy

©® Alone or combined+®50%cure
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Most advanced photon therapy
equipments

CYBERKNIFE
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effectiveness A7
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Photons SOBP
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PROTONS : ADVANTAGES LATERAL
PENUMBRA
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Ballistical advantages HCP:
beams’« PATCHING »
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CPO: physical achievements

DIOTHERAPY
& ONCOLOGY
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ELSEVIER Radiotherapy and Oncology 41 (1996) 169-177

Proton dosimetry intercomparison

S. Vatnitsky™*, J. Sicbers”, D. Miller’, M. Moyers", M. Schaefer”, D, Jones", 8. Vynckier®,
Y. Hayakawa®, S. Delacroix®, U, Isacsson', J. Medin', A. Kacperek®, A. Lomax", A. Coray",
H. Kluge®, J. Heese®, L. Verhey', 1. Daftari’, K. Gall”, G. Lam", T. Beck”, G. Hartmann®

"Lowma Linda University Medical Center Loma Linda, CA, USA
*Nariomal Accelerator Centre, Faure, South Africa
“Cathedic Undversity of Lowvadn, Lowvain, Belgiam
"Proion Medica! Research Center, Tookuba, Japai
“Proten Therapy Center af Orsay, Orsay, France

'J'.'m’u.ﬂﬁ.'_n. Haupinal The Suedharg Lahorarary, Hippeala, Sweden

*Clatrerheidee Centre for Oncolagy, Clarrerbeidee, UK
Pl Seherrer Intinge, Villigen, Swigerlond
* Hahw-Melimer Tnstiiie, Berlin, Germany
"University Californis-San Francises, San Francisco, CA, USA
"Massachusents General Hospiial, Boitor, MA, U154
“Universiry of British Columbia TRIUMF, Yancouver, Canada
“German Cancer Research Center, Heidelbery, Germany

Received T October 1995, pevised 10 Febeuary 1996; accepbed 3 Jane 1996
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CPO : technological achievements
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Clinical achievements
(P in Ocular T)

Int. J. Kodiation Oncology Hiol. Phys., Vol 65, Ka. 3, pp. TRO-TE7,
Copyright £ 2006 Elsevic

Printed in the USA. All rights re

D340 301 EDGS s front |

doi:10.1016/j.ijrobp.2006.01.020

CLINICAL INVESTIGATION

PROTON BEAM RADIOTHERAFPY FOR UVEAL MELANOMA: RESULTS OF
CURIE INSTITUT-ORSAY PROTON THERAPY CENTER (ICPO)

Remi Denpare, M.D.** Livia Lumeroso-Le Rouie, M.D.." Georces Noer, M.D?
Lotc Feuveer, M.D.F Camisting Levy, M.D.." Sasme DeLacrorx, Pa.D.F Anve Mever, MD_®
CatHEriNE Navrave, Pu.D..* Arpranoro Mazar, Pu.D. ¥ Hamio Maswar, M.D._*
Paul Garcia, Pu.D..* Francois D' Hervies, M.D..F Eric Fravu, M.D.! Corine PLancuer, DM
BernarD Asseram, MDY Pierpe ScHuencer, MLD.** Jean Jacgues Mazeron, M.D.
anD Lavrence Desiarpms, MDD

Departments of *Radiation Oncology, *Ophthalmology, and TBiostatistics, Curie Institut, Panis, France; *Curie Institu—Orsay
Protonthérapie Center, Orsay, France; ¥Department of Ophthalmology, Hotel Diew Hospital, Paris, France; IDepartment of
Ophthalmology, Le Kremlin Bicéire Hospital, Le Kremlin Bicgtre, France

Purpose: This study reports the results of proton beam radiotherapy hased on a retrospective series of patients
treated Tor uveal melanoma at the Orsay Center.

Methods and Materials: Between September 1991 and September 2001, 1.406 patients with uveal melanoma were
treated by proton beam radiotherapy. A total dose of 60 cobalt Gray equivalent (CGE) was delivered in 4
fractions on 4 days. Survival rates were determined using Kaplan-Meier estimates. Prognostic factors were
determined by multivariate analysis using the Cox model.

Results: The median follow-up was 73 months (range, 24-142 months). The 5-year overall survival and
‘metastasis-free survival rates were 79% and 80.6%, respectively. The 5-year local control rate was 96%. The
S-vear enucleation for complications rate was 7.7 %. Independent prognosiic factors for overall survival were age
(p < L0001}, gender (p < 0UHNH3), tumor ste (p < 0.001), tumor thickness (p = 0.02), tumor diameter (p <
(.0MH)1 ), and retinal area receiving at least 30 CGE ip = (L03). Independent prognostic factors for metastasis-free

gﬁggﬁfwm survival were age (p = LMEL), retinal detachment (p = 0L.01), tumor site (p < LML), tomer volume (p <

Frangois . (LMK ), loecal recurrence (p < LMWL ), and retinal area receiving at least 30 CGE (p = LM2). Independent

Baclesse —@ prognostic factors for lecal control were tumor diameter (p = 0LM3) and macolar area receiving at least 30 CGE 21
{p = 0L01). Independent prognostic factors for enucleation for complications were tumor thickness (p < 00001
and lens volume receiving at least 30 CGE (p = 0.0002). COPIGAL 2
Conclusion: This retrospective study confirms that proton beam radistherapy ensures an excellent local control meeting

rate. Further clinical studies are required to decrease the incidence of postirradiation ccular complications.
P T
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Ocular melanoma (2214 evaluable)

® Outcome (min
2YFup,Med:68m):

® Death: 25%
(2/3:melanoma)
® Mets:20% (86%:liver)
® Local failure: 4%
(3/4 enucleation,
1/4conservative)
® 2ary enucleation: 6.7%

de Lutte contre le Cancer H \?.:3_
Frangois &E==

——y
Baclesse >

COPIGAL 2
meeting



06/05/2012,
Krakow

Ocular melanomas: DFS in particle therapy
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Clinical achievements
(P in Skull base)

Imi. 1. Radistion Oncalogy Biol Phy s, Val. 71, No. 3, pp. 872675, J00E
Cogyright & 2008 Fleevier Inc.

Primied in dhe USA. Al oghis reserved

05603016 RS _gee fromi masier

ELSEVIER doiz] 0, 101 /] djrobp 2008 02043

CLINICAL INVESTIGATION Pediatrics

PFROTON THERAPY IN PEDIATRIC SKULL BASE AND CERVICAL CANAL
LOW-GRADE BONE MALIGNANCIES

Jean-Lowus Hagrano, M.D.,* Rarr Scanemer, M.D.* CLare Avarerime, M.D_ ¥
Lot Ferwrer, M.D.,* SLavo PETRAS, M.D.,' Jean Datcuary, M.D., Pu.D.*
Jacoues GriL, M.D., Pu.D..} Georces NoeL, M.D., Pe.D..* Syivie HeLme, M.D.*
Recis Ferranp, PrD.,* STEFHANE Borre, M.D..* axp CHRisTIAN SAvTE-Rosg, M.D.*

* Centre de P‘lmnm.hcnplc de 1 Instine Curie & Omay, Campus Universitaine, Omay, France; | University Hospiml, Caen Cyceron
Labomtory, Caen, France; Dq:uartrrminf Pedigiric Uncology, Institnt Gustave-Roussy | Villepit, France; md’Dq:ummm Pediairic
Meurosurgery , University Hospital Mecker-Enfants Malades, Pans, Fance

Purpose: To evaluate outcomes and toleranoe of high-dose photon and proton therapy in the management of skull
base gnd cervical caml primary bony malignancies in children.

Patients and Methods: Thirty children were treated postoperatively with high-dose photon—pmton (29 patients) or
protons-only (1 patient) mdiotherapy. Twenty-six patients had chordomas (CH), 3 bad low-grade chond rosamo-
mas (Us), and 1 had an aggressive chondmma (A C), The mean ape was 128 years, At the time of radiaGon, all bat 1
patient had a gross residue. The anatomic sites affected were skull base (r = 16), cervical canal (r = 1), or both (r =
13). Mean total dose was 684 cobalt Gray equivalents, conventionally fractomsted.

Results: With a mean follow-up of 26.5 months, 5 of 30 children failed locally : 5 of 5 lesions were CH, 5of 5 patients
had expenenced pain af prsentation (p = L3, and 4 of 5 had cervical ectension (p = 007 . The 5-year overall

- survival/progression-free survival rates for CS and CH were 100 %/100% and 81 %/77%,, respectively. Side effects

E‘;%Tg:s'g ———— - were scored according to the National Cancer Institute Common Terminology Criteria for Adverse Events v3.0,
Acute toxdcity ranged between 0 and 2. Late toxcity of mdiotherapy was severe in 1 patient (Grade 3 aoditory) 24
and minor or mild in the rest of the population (7 patents with Grade 2 pitvitary dysfunction ). COPIGAL 2
Conclusions: High-dose combined fradionated photon-pmton therapy is well tolerated in children and allows meeting

excellent Tocl control with minimal long-term toxicity. 2 2008 Elsevier Inc
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High dose protontherapy
Skull base sarcoma
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PEDIATRIC TUMORS: breakthrough !
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High energy proton project, including
pediatric program
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Renovating ICPO (Orsay)
(2010)
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Expanding Nice Center to advanced
hoton technoloc
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Sweden:
1073

England:
2021

France
19425
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1994 | End (modest) ion therapy program
in France ||

© Shut down SATURN synchrotron in Saclay:

phys and biol experiments on ions (A Bridier,
J Dutreix, IGR)

© End EULIMA project on ions based
superconducting ...cyclotron !
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1994 | End ion therapy program in US

February 11, 1994

Dear Jean-Louis,

T believe [ion] programs will benefit immensely from our

limited experience in 400 patients at LBL... We mainly used neon and
in retrospect this may have been unwise due to the amount of normal
tissue damage encountered..I believe ...to try something like carbon

ions... may be of value...

Joseph R. castro, MD
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90s": The Japanese era

LET and REB of Carbon-lon Beams
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Inoperable sinuso-nasal melanoma
57.6GYE/16fx _

Krakow
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ETOILE project (Lyon)

« Espace de Traitement Oncologigue par Ions
légers dans le cadre Européen »

® Equipment: 1 accelerator + 3 or 4 C treatment rooms

@ Financial investment: Public

® Estimated cost: 200 M€

@ Amortization: treatment sessions (Social Security:
Health service)

@ Starting: 2013 (?), operational in 5 years: objective:

1500 a 2000 patients per year with C

COPIGA
meeting
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Neurological and cardiology

Hospitals
Future Mother & Child Hospital

CERMEP

E. Herriot Hospital
Centre Léon Bérard 243 4

P = || SATOLAS
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1
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OMERRIC project:
exploring new indications

Beginning 2002

“General criteria have been defined for indication of hadrontherapy by carbon ions, for the patient, the tumor and the

treatment possibilities :

- For the patient

o General physical and mental status compatible with the treatment

o Lack of serious condition reducing the vital prognostic at short term

- For the tumor

o Tumor for which the best existing treatment has a high rate of failure either because of the radioresistance
of the tumor or because of the sensitivity of surrounding healthy tissues insufficiently protected by classical
radiotherapy technique.

o Disease limited to the local-regional stage or having a weak metastatic potential or having a very slow
progression of the metastatic part or which metastatic part can be efficiently treated by chemotherapy

- For the treatment by carbon ions

o Medical imaging and history allowing a precise definition of the clinical target volume (tumor and invisible
extensions)

Biological and physical basic criteria
to apply Hadrontherapy

o Possible use of an efficient repositioning mean for precise tumor repositioning and movement monitoring
during treatment

o Limitation to the anatomical sites that can be targeted by the irradiation setting in case of fixed beam (for
the treatment centers without gantry).”

;

Local Working Groups

2002 - 2003 Screening of all topographies and histologies to
identify a priori any potential indication for
Hadrontherapy
The potential indications tables
“Evidence based medicine” 2003 - 2004 “Epidemio]ogica] landscape” Work
approach search of national French collection -
screening of all relevant literature to of cancer registry (FRANCIM) and
extract the present state of the art out- “One day survey” in French radiation Progress
come of selected pathologies International oncology departments
experts evaluation .
and validation k:
Indications double hierarchy = priority table £
For 2005 .
1) according to the frequency
2) according to the expected medical benefit L, Increasing medical benefit

During 2005 to 2007

v

Rational choice of indications to organise the recruitment
through international multicentric prospective clinical trials

/ The priority table

Clinical Trialn® 1 for hadronthérapie

| A portfolio of multicenter clinical trials

4~
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ARCHADE project (Caen)

©
©
©
©
©

Advanced Resource Centre for
HADrontherapy in Europe

Equipment: 1 accelerator + 2C + 1P treatment rooms
Financial investment: Private with public support

Estimated cost: 100 M€

Amortization: treatment sessions (Social Security)

Starting: 2013 (?),

partly operational (P) in 3 Y: objective: 850 P patients
perY;

fully operational in 5Y (P+C): Phys, Biol, selected
patients for C

COPIGA%%
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> Tarif T2A : 03/ 2009

/ Libellé Tarif (€)
\
S Protons/s 1161
Curie/s 1030
Tech spéciale :ICT/s 892
Autres tech spéciale: névraxe/s 596
RTcomplexe/séance(IMRT...) 200
Autre technique/s 168
Préeparation 3D 924
D, .
Préparation non 3D 360  meeting
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Archadd : vient renforcer un campus déja exceptionnel :

Krakow

de la physique nucléaire fondamentale ... imagerie... biologie... au
traiter nt du cancer...
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Centre 4PN
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Centre Francois Baclesse
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Which future for hadronT.
in France ?

© We have existing equipments in protons
© We have clinical projects in proton therapy

© We have projects « from bench to bed
side » in ion therapy

© We need coordination and support from
governmental authorities...

51
COPIGAL 2
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rance HADRON is a proposal for a unique national
institution made of 5 centers

- A national infrastructure distributed on 5 nodes :
- ETOILE Center in Lyon,
- ARCHADE Center in Caen,
- Centre Antoine Lacassagne / IMPACT in Nice,
- Curie Institute / ICPO in Orsay,
- Claudius Regaud Institute / PERICLES in Toulouse.

- with the partnership of CNRS/IN2P3 (IPNL & LPC) and of IRSN,

- and the support of INSERM, INCa, CEA, ENLIGHT, ULICE and 16
industrials et public institutions including CNES, Thales, Mérieux...

52
COPIGAL 2
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France HADRON - objectives

- To optimize technical means and procedure for
hadrontherapy,

- To federate research teams and organize research at a
national level,

- To build new research beam lines for protons and carbon
lons,

- To fund beam time and beam line access for research.

53
COPIGAL 2
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France HADRON - scientific project (1)

Multidisciplinary: medicine, physics, biology, computer, etc.
25 teams are involved :

Lyon - Clermont-Fd : teams of C. Rodriguez-Lafrasse, M. Beuve, D.
Dauvergne, G Montarou, N. Foray, D. Sarrut, B. Shariat, B. Ribba, P.
Pommier.

Nice : teams of JM. Hannoun-Levi, P. Mandrillon.

Orsay : teams of A. Fourquet / R. Dendale, A. Mazal, J. Hall / F.
Pouzoulet.

Caen : teams of D Cussol / J. Colin, M. Bernaudin, K. Boumediéne, JL.
L efaix, MH. Moscatello, JL. Habrand.

Toulouse : teams of E. Moyal, P. Celsis / A. Laprie / M. Delannes, R.
Ferrand
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France HADRON - scientific project (2)

Organized into four working packages:

= WHP1 - How to identify and assess the medical value of hadron therapy
(clinical research)

= WP2 - How to improve treatment plans (measurements, modeling and
computer simulation)

= WP3 - How to better understand the effect of treatment (radiation
biology, radiotoxicology)

= WP4 - How to improve the quality control of treatment
(instrumentation).

Centre B
de Lutte contre le Cancer =

Francois E4=
Baclesse @~
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