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Purpose: IMRT treatment using a helical techrique suchas Tomotherapy is a complicated processwhere therisk of
misalignment of the planned radiation beamand the target volume exigds, dueto variousfactors, suchassetup errors, or
hardware/softwarefailures, leading to couch, gantry, leaf misalignmert, etc. Built-in interlocks are usually monitored
carefully by the linac system. However, anindepencent methodto guard againstthes catastrophic errors, aswell as

confir ming correct patient positioning, providesan additional level of quality assirance for thesehighly complex techniques.

Method and Materials: The method is basedon the detedion of radiation at specificlocations at predicted times asdetermined
fromthetreatment plan. Individual detectors(diodesor MO SFETs)whose signalsare read out in real-time, are placedat
pre-determined positionson the treatment couch. When the treatment couch is indexedto the patient, the fixed geomnetric
relationship allows a verification of the presenceor absenceof radiation at pre-calculated timesand provides an independent
monitoring of the integrity of the delivery process.

Results: A procedurehasbeen devdopedto extract information from the planned sinogram (MLC leaf patterns and beam
delivery times)for the determination of the placemen of detectorson the treatment couch. For pilot teging, a matrix detector
is usedand phantom measurementis carriedout. Preliminary resuts indicated the capability of the sygem to report the
presen or absenceof radiation signal predicted from the treatment plan. Limit ations of the systemin terms of the
guantitative value of the signal with respectto differentiating a false positive or negdive result are being evaluated.

Conclusion: An indeperdent sysemto verify geometric integrity of the delivery processis being developed. The objectiveisto
monitor any catastrophic errors such as misalignment betweenthe planned radiation beamsand the treatment target.



