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Purpose:

It is critical that image-guidedradiationtherapy(IGRT) andadaptiveradiationtherapy (ART) are

performed with clearlydefined goalswithout abusingthe technologies. This study illustratesthecurrent

integratedsystemthatprovidesefficient implementationof IGRT andART.

Material & Method

Theprocessof IGRT starts with planningCT, where thetargetvolumesand critical organsare delineated

in thetreatment planningsystem(TPS). A treatment planis designedandproperQA is performed. For

daily treatment, a patientis setupbasedon skin markers,followedby 2D imaging guidancewith

radiographsand DRR Positioningcorrection is achievedby automatically shifting thetreatmentcouch.

Couch positionsbeforeandaftershift arerecorded with theimagesin theintegratedsystem. Basedon the

resultsof daily 2D imagingguidanceoverthefirst week,thepatient-specific IGRT protocolis determined

between daily andbi-weekly/weeklyIGRT. Theprocessof ART is performedto adaptpatientspecific

variationsusing 3D CBCT imagingguidance. If a significant geometricalvariation (e.g.deformation,

rotation,tumor shrinkage/enlargement) is observed,a verification planbasedon CBCT is generatedin TPS.

We evaluatethe dosimetrical consequencesof thegeometrical variation that cannotbecorrectedon-line by

couchshift. Following theevaluation,a decisionis madeamongchoicesof a new immobilizationdevice,

redesignof thePTV-margin or OAR-margin,re-planning basedon CBCT or newplanning CT, andIGRT

frequencies.

Results

Theintegration of IGRT andART is achievedby theARIA (VarianMedicalSystems, Inc), which hasone

server connectedto CT/MR/PET units,TPS,record-and-verifying system,treatmentconsoles,andoffli ne

reviewfor IGRT evaluation. IGRT takes 2-5 min andART takes1-2 days.

Conclusion

Efficient andeffective evaluationanddecision-makingprocessfor IGRT and ART arepossiblewith the

integratedsystemin a timely manner.


