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4D in-vivo dosimetry in radiotherapy

Purpose: To presenta novel concept of 4D in-vivo dosimetry in radiotherapy.

Method and Materials: A prototypeof a newsystemcapable of simultaneousmeasurementof doseandspatial position hasbeen
developed.Thedevice,controlledby a computer,consistsof a probe combining two technologies: MOSFET radiationdetector
coupled with a magneticpositioningdevice.Specialsoftwarethat allowssamplingpositionanddosein user defined timeintervalshas
beendeveloped. Thepreliminary testsof thenewdevice havebeenperformed. Thetestsincludedmeasurements of spatialposition
accuracy aswell asa dosimetric evaluation of thedevicein 60Co beamfrom a Theratronteletherapy unit. In addition,some tests were
performedin a 6 MV beamfrom a Siemenslinearaccelerator to assessif theelectromagneticfield from thelinacinterfereswith the
performanceof the4D dosimetersystem.

Results:Measurementsof the angular responseof theprobeover3600 rangein a 60Co beamhavebeenfoundisotropic within +/- 7%.
Measurements of doseprofilesin air in a 60Co beamhavebeenperformed.They agreevery well with themeasurementsperformed
usingRFA300dosimetersystemanda high quality photon diode.Testsconductedin a 6 MV beamindicatethatthereis no
interferencefrom thelinacelectromagnetic field on theperformanceof thisnew4D dosimeter system.

Conclusion: Theresults of thepreliminarytests indicatethatthedevicecanbeusedfor in-vivo dosimetryin a 60Co and high energy
beamsfrom linearaccelerators.Future work wil l involve technicalimprovementsto thedevice,experimentsin a4D phantomand
finally patientin-vivo dosimetry.

This project hasbeensupported by HTX -OCE-IRAP grant.


