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Purpose: A virtual linac is developed to graphically simulate external beam radiation therapy
treatments in a 3D environment. The patient-specific simulation is useful for assessingpotential
collisions andfor assistingpatientsetup.
Method and Material s: Interactive Data Language(IDL) is used to create the virtual reality
environment. Geometry anddimensionsof thesimulated treatmentdevices,including accessories,are
obtainedfrom measurementsof our own machinesaswell aslimited useof schematics.DICOM filters
areimplementedto processtheplanningdataexported from thetreatmentplanningsystem.
Results: The patient’sbody contour,eitheroutlinedin the treatmentplanningsystemor generatedby
the IDL program from CT images, can be displayed as part of the 3D virtual linac. All machine
componentsincluding the gantry, collimator, couch, and accessory selection can be adjusted
interactively. Additionally, the patient’s position on the couch can be translated in threedimensions.
Theresult is theability to accurately simulatealmostany externalbeamtreatment.
Conclusion: Since the 3D graphical models of the treatmentunits and the patient outline were
established, the collision avoidance can be performedby visually simulating the treatmentplan. Our
virtual linac systemincludes add-on accessoriessuchas the electron cones andthe SRSheadframes;
userscan easily measurethe clearance of device-to-patient-couch and it doesnot needto use any
complicatedmathematicalmodel. This virtual realitysoftwareprovides highly intuitive images for both
planners and therapistsfor designing treatmentplans and positioning patients. It can be appliedas a
pre-treatmentQA tool.


