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The workshop was attended by about 50 people, with representatives from all of the target groups – see http://basroc.org.uk/basroc_files/icpt/Workshop090507/ICPT09May07.htm for the programme. The large number of people attending showed the significant amount of interest in this subject, and the wide range of expertise available indicated that we could imagine addressing a broad range of topics.
Barbara Camanzi (STFC-Rutherford Appleton Laboratory) introduced the workshop, and set out the aims of the workshop as bringing together oncologists, radiologists, engineers, instrumentation scien​tists, and industry representatives, to start a discussion on the instrumentation for hadron therapy, to try to identify a research programme and, if successful to seek to apply for funding. 
There were then two talks “defining the problem”. Tony Lomax (PSI) presented a talk on “Active scanning for particle radiotherapy: The chance and the challenge” and Philip Mayles (Clatterbridge) discussed “Quality Assurance for Patient Radiotherapy Treatments”. These two talks showed that there were some significant challenges in reaching the required accuracy, defined (Mayles) as

Reference Point Dose 
3% standard deviation (6% @ 95% C.L.)


Dose Distribution

5% standard deviation


Position


4 mm (1-2 mm with special fixation).

While these accuracies can be achieved in phantoms, and the uncertainties in, for example, RBE for protons are of this order or smaller, patient specific effects (breathing, organ motion, variable density) can lead to somewhat larger uncertainties in dose and distribution in practice.

After lunch, Roberto Cirio (INFN and University Torino) gave a talk on “Detectors for real time beam monitoring of hadrontherapy beams” and Paul Marsden (King’s College London) gave a talk on “Im​aging for oncology – current status and future prospects”, representing the “State of the Art”. Cirio dis​cussed the measurement of the beam properties for effective control of the beam, in use at GSI and Pavia. Marsden reviewed the current “State of the Art” imaging systems, which evolve rapidly, with the latest devices using combined imaging techniques.
Three novel technologies which could have an application in dosimetry measurement were presented. Andrew Holmes-Siedle (R.E.M.) discussed the use of RADFETs as compact dosimeters. Daniel Benoit (Montpellier) discussed the use of Optically Stimulated Luminescence Dosimetry for hadron therapy. Stefan Höffgen (Fraunhofer-Institut für Naturwissenschaftlich-Technische Trendanalysen, Euskirchen) discussed the use of Fibre Optic Radia​tion Sensors. All of these offer potential advantages over current technology, but are not yet “near mar​ket”.
In the discussion, it was agreed that it had been a useful meeting. There are clear opportunities for improvements to current instrumentation, although there were no quick and easy wins. A major challenge remains the exact location of the tumour within the body during the treatment, and the possibility that small movements of the tumour could be compensated either by gating (fixed energy), leading to reduced dose to surrounding healthy tissue  or through rapid (100Hz-1kHz) energy and position variation to track the tumour location dynamically, thus either increasing the dose rate and decreasing the number of fractions or decreasing the fraction time, in either case improving the patient experience.
The organisers have applied to the ESF for an Exploratory Workshop (25 people maximum, 4 days maximum) for September 2008; they expect to hear the result by September 2007.

The organisers would reflect upon the outcome of the meeting, and propose some “next steps”, which would include trying to identify the most important problems to tackle.
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