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Out line
• A short history
• The present main types of medical accelerators
• The recent evolutions
• How it works
• Perspectives for new machines



Radiotherapy developed continuously along more than a century gaining power then 
versatility and accuracy. The life time of a current machine is about ten years.
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LINACs appeared in clinics in the late 
1970ies and Cobalt disappeared 
completely in the late 1990ies



Elekta IGRT                                   Halcyon Ò                                    Tomotherapy Ò                                Cyberknife Ò
4

The 6 MV LINAC is presently the universal tool of radiotherapy and is operated in very 
different ways: open machines, closed machines with only coplanar beams, helicoidal 
machines and robotic machines



Why after huge energies as 18, 21 and even 42 MeV of max. energy LINAC have decreased 
and stabilized at 6 MeV (which gives, by the way, a beam quality absolutely similar to 60Co ?

Build up



6 MV allows accurate dosimetric calculations in almost every situations as here in 
lung, bone or soft tissues.
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TOMOTHERAPYÒ

Second generation: 
with a built-in CTscan



How is a TOMOTHERAPY Ò working?

Commercial presentation



Very large volumes can be irradiated by Tomotherapy: here an Hodgkin disease
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There are also very small electron accelerators as this one of 15 to 
20 cm for intra-operative radiotherapy
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The general infrastructure around a LINAC
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Vogin G, Cancer Radiother, 2013
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X-ray IMRT versus ion-beam therapy
X-ray IMRT (VMAT)







The ProteusOneÒ treatment room of CYCLHAD in Caen



February 
2024 the first 
pieces of the 
C400 
cyclotron are 
delivered into 
the CYCLHAD 
building in 
Caen



Feb 2024



May 2024, 
begining of 
the 
installation of 
the beam 
lines, here the 
first bend.
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An originality of Grenoble: the ESRF used for monochromatic 
X-ray beam for experimental radiotherapy

Redraw from MC. BISTON et al.

Irradiation of a sitting patient on a 
rotating chair.
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Technical set-up, patient safety

The patient holding system…

Patient head positionning system



CT scan made at 
the hospital

Patient model 
and contouing
made at the 
hospital on an 
SRT TPS

Irradiation 
plan 
calculated at 
ESRF

April 4th, 2011 24Brussels

A specific MC calculation module has been introduced in the 
TPS for the  SSRT clinical trials
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Man 51 years old, with brain 
metastasis of invasive lung cancer 
(T4) 
SSRT and conventional RxT
June 2013

MR follow-up 2 & 3 months later after SSRT and radiation therapy, at 9 
months the lesion was not any more visible

The first patients: patient n°6



Perspectives
• Increasing dose rates of electrons’ LINAC for photon 

high dose rate radiotherapy: FLASH
• Decreasing investment and operating costs of protons 

and light ions accelerators for hadrontherapy
• Developing cost effective multi-ions accelerators
• May be developing very fast VHEE accelerators for 

deep FLASH therapy
• LASER acceleration ?



Thank-you for your 
attention, questions ?


