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Purpose: Collision avoidanceof the treatmentacceleratorcomponents suchasgantry, table, collimators, jaws, and fixation devices
with the patient is oneof the biggestconcernsin external treatment planning.Most commercialtreatmentplanning systemsdo not
include collision prevention simulation step. On the other hand, a fool-proof collision-map, lookup table, and simpler analytical
method guardonly against themost apparentcollisions. Thus,a comprehensive virtual simulatordesign for collision avoidanceis very
useful for externalradiotherapyplanning. Method and Materials: An accuratemodelingof thetreatmentaccelerator is possiblewith
geometric data. Three-dimensional patientmodeling is also possiblefrom the patient’sCT data. Since eachcomponentin the data
bank is described as an independent meshmodeling basedon the type of associatedpolygons, relative position changescan be
described easilyfor thedevicedynamics simulation. Therelative motions of thegantry andthetreatmenttablearecollectedfrom the
treatment planandthegraphical userinterfacegeneratesthe events at thegiven time intervals. This visualsystemis incorporatedwith
the treatmentplanningsimulationsystem.Results: Thequality verifi cation of our virtual simulatorfor thepotential collision hasbeen
performedwith two combinationsof treatment tableandgantryrotationswherea collision is eminentbasedon thevisual assessment.
Theplannercan search for beampaths with minimal critical structure interferencebefore extensiveoptimizationprocess. A database
of CT and MR scans for all tumor sitesis beingbuilt , which provideuseful informationto mapall potentialcollision possibilities for
all treatment isocenters. Conclusion: Theimportantbenefits of this virtual simulator is thereplacementof theconventionallaborious
procedures required for the expensive hardwaresimulator unit, the efficiency increment,the accuracyimprovement of radiation
treatment procedure,andthecostreduction in termsof time andphysical patient’s presence.


