The Particle Therapy story.

Clinical treatments using both proton and carbon ion therapy are not new to radiation oncology. These treatment modalities were first used in 1954[
] and since this time there have been over 70051[
] patients treated to date.  
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What are the perceived advantages of particle therapy? 
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The advantages of particle therapy in comparison to radiotherapy with photons are improved dose conformity inside the tumor as well as the lower integral dose deposited in the healthy tissue surrounding the tumor. The lower integral dose is a consequence of the physical differences of particles to photons and the nature of the dose deposition. Having a non-negligible mass, most of the energy of the particles is deposited inside the tumor at the depth of the so called Bragg peak. In classical photon radiotherapy, the dose is deposited randomly along the whole path of the radiation, with energy deposition at its highest within the first few centimeters of the body surface and continuing throughout the body.


Aside from the possibility of treating tumors resistant to classical photon therapy, the special physical properties of particles allow the treatment of deep-seated tumors with a high integral dose to healthy tissue while on its way to the tumor. Particle therapy is also favorable for tumors in the vicinity of sensitive or vital organs due to the higher accuracy of this treatment method and the steep drop off at the far edge of the tumor. Because of the decreased energy deposition in healthy tissue and overall lower integral dose, the probability of developing secondary cancer in the tissue surrounding the tumor is strongly decreased. Therefore particle therapy is especially suited for pediatric tumors. This is especially important due to the long life expectancy of children after irradiation and the high risk of secondary cancer and increased local tissue toxicity caused when treating them with classical photon therapy. 

Why the sudden interest in this technology? 

The last three years has seen a dramatic surge in the commercialization of particle therapy.  Currently there are 12 manufacturers either supplying or developing PT accelerator, 6 TPS vendors or numerous “turn-key” solution providers.  We have seen 6 new PT facilities become clinical in their operations over the last 5 years and we will see a further 21 sites emerge over the next 4 years
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The number of global opportunities is increasing on a monthly basis all of which demonstrates confidence in this treatment modality.

What is Elekta’s involvement in particle therapy?

Just over two years ago Elekta formed a Particle Therapy Business Unit with the directive to secure presence within this market space.  Our involvement and approach to this market is to supply our industry leading business and clinical solutions to “manage” PT patients.  Combining various product lines we are able to offer solutions that will optimize business and clinical operations, while providing the means to reduce clinical risk and ultimately delivering quality patient care.  Our PT solution offering currently consists of the following Elekta product lines:

· STRATEGIQ™ - workflow design and optimization consultancy services.

· MOSAIQ™ Oncology Information System

· XiO - Particle Therapy Treatment Planning

· Active Breathing Coordinator™ – respiratory motion management

· Patient fixation with Body FIX® and HeadFIX®
· ANALYTIQ™ - powerful data visualization analysis tools

· Elekta SYNERGY

Early success has been achieved in an immature market.  We have various product lines already installed and in clinical operation at various PT facilities. Including:
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Oncology Information Systems 
University of Florida Proton Therapy Institute, Jacksonville, USA

Massachusetts General Hospital, Boston USA

M. D. Anderson, Cancer Center, Texas, USA

Midwest Proton Radiotherapy Institute (MPRI), Bloomington USA
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Body Fixation / Immobilization

University of Florida Proton Therapy Institute, Jacksonville

Rinecker Proton Therapy Centre, Munich
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Particle Therapy Treatment Planning

Massachusetts General Hospital

Hyogo Ion Beam Medical Center, Japan

Shizuko Cancer Centre, Japan

Mid West Proton Radiotherapy Center 

National Institute Radiological Sciences, Japan
Rinecker Proton Therapy Centre, Germany

Vendor interfaces for R&V using Elekta’s DICOM Treatment Machine Interface (DTMI) protocol

IBA

Hitachi

Still River Systems
� Source PTCOG Berkeley, CA, USA


� Source PTCOG December 2008





