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Precision and accuracyarevital for stereotactic radiosurgeryandradiotherapy.We set up
thepatients with lasers andwe treat with radiationfields definedby conesor MLC,
thereforethelasersmustbeaccurately alignedwith theradiationfields. In addition, the
mannerin which thebeamshapersmovewith gantryandcollimatorangles must be
reproducibleandreliable. Thestandardmethodof measuring laseralignmentand
rotationalshiftsat theTom BakerCancer Centre, theWinston-Lutz test,is only semi-
quantitative,andtheresultsare subject to inter-observer variation. We havedeveloped a
methodof digitally detectingtherapy X-Rays and lasersusinga 512by 1024photodiode
array with a 48µm pixel pitch, theRadeye1from theRad-icon Imaging Corporation to
which we addedoptical density filters and an intensifying screen.We took images of the
lasersandtheradiationfields at variousgantryandcollimatoranglesand analyzed them
with in-housedeveloped Matlab tools.

For the4mm diameterconewe measuredan apparentheadtilt of 0.14(±0.02) mm anda
gantrysagof 0.39(±0.02) mm. Thelaserswerewithin 0.25(±0.05) mm of the
compromiseradiation isocentre. For a 6mmby 6mm MLC we foundthecenterof the
radiationfield variedby 0.58(±0.02) mm with collimatorrotation.Theceiling laserwas
0.52(±0.02) mm from thecentreof the MLC rotation.

This systemcanbeusedto bothmonitorand improvemachineperformance, which may
leadto improvedoutcomes for patient treatment.


