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Salle grands champs

Eye + head/chair

synchrocyclotron

Centre de Protonthérapie d’Orsay (1958-1977-1991): > 4000 patients
Synchrocyclotron
200 MeV
1000 tons

2 treatment rooms

Chair + couch



Patient throughput : still increasing with new indications

2007



CPO: which place ?
Which technology?



Centers with >1,000 pts
treated
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Optimization of existing rooms and facility

  Continuous upgrade of the equipment
Machine

Beamlines

Treatment rooms

 Continuous Research and
Development :

Patient positioning

Beam control and dosimetry

Treatment planning

Workflow

Optimization and operability studies



New project : several technical
features

Optimisation : (ongoing lean 6σ since 2006) :

Main goals :
- Throughput optimization
- Fluid process
- Patient care (comfort, delays…)



Compensator

Collimator

Beam’s « shaping »:
passive double scattering



Patient’s set-up :
fixed beam : supine + seated



Patient’s positioning :
fixed beam :  isocentric



Stereotactic alignment :
 invasive fiducial markers



Stereotactic alignment:
daily set-up

««  RotaplusRotaplus » » program: program:
-Virtual triangles -Virtual triangles betweenbetween gold gold
seedsseeds ( (DRRsDRRs)...)...

--ComparedCompared  withwith  actualactual position on position on
orthogonal  X-Raysorthogonal  X-Rays
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New treatment planning (Dosisoft)



Infra red stereoscopic
camera (Polaris)



    Image guided radiation therapy 



Clinical program in Orsay

Aims at validating currently
recognized  clinical indications, on
highly selected malignancies
Also at developing new protocols to
explore new avenues esp. in pediatrics
Along with necessary technological
innovations



Validating current clinical
indications…



Patients’
characteristics:
Ophtalmological



Patients’ characteristics:
geographical origin (oph.)



Protons in choroidal
melanomas: DFS
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Visual outcome (5,500 pts)
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Patients’
characteristics:

Intra cranial



Patients’ characteristics:
geographical origin (I.C.)



The network
 « Historical » network between Institut Curie, IGR,
AP-HP for the treatment process

 Extension of the network to other partner hospitals
(Lyon,…)

 To be extended for the coordination of
hadrontherapy in France (ions, protons…) :
– - selection of tumor types
–   easy access to treatment (referral, housing,…)

 Network improvement :
-  Visionconferencing (patient staff)
-  easy transfer of patient data, images,…



Radiological aspects,
skull base sarcomas

Chordoma Chondrosarcoma



I.R: 16 Y CH, post op imaging

Bottom to top



Protons to CTV (Axial)



ProtontherapyProtontherapy ::

SkullSkull Base Base -- Cervical Cervical ChordomasChordomas : : 

LiteratureLiterature

100
90

73

54

100

67
59

100

71

100

72

46

0

20

40

60

80

100

0 3 5 10

Years

%
 L

R
F

S

E-USA

W-USA

Fr

Jap

100

88 85
80

54

100 97
90

79

100

91
88

100

67

0

20

40

60

80

100

0 3 4 5 10

Years

%
 S



ProtontherapyProtontherapy SkullSkull Base Base -- Cervical Cervical 

ChondrosarcomasChondrosarcomas : : LiteratureLiterature
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Exploring new indications…



Patients’ characteristics:
pediatrics





General anesthesia : Children < 4Y



Craniopharyngioma case



Ependymoma. : IMRT photon
planning vs…

30Gy

10Gy

10Gy



Same patient: protons

10 Gy

10 Gy



First Parameningeal RMS



CPO and the new project

R.Ferrand, P. Grig, S.
Meyroneinc, JL
Habrand, S. Delacroix
and the CPO team



Research and development

CPO

IPN

Curie
(radiobiology)

• Curie R&D cluster :
hospital + research
labs
• Network within
University
• National
Hadrontherapy
program





New CPO Center

Gantry

New machine

2 more rooms



The Project
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Thank you !


