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Purposes/Objectives:One of thechallengesfor concurrentirradiation of theprostate and
pelvic lymph nodeswith IMRT is theindependentmovementof theprostateand the
pelvic nodes. To resolvethis challenge, we proposeda noveladaptive approachusing
multiple adaptiveIMRT plans(MAP). This studyis to validate dosimetricaccuracyof
this adaptiveapproach.

Methods/Materials:MAP Plansfor a patient includedfive IMRT planswith one
planning prostatepositionand thefour shiftedprostatepositions. Prior to each treatment,
daily mega-voltageconebeamCT (MV-CBCT) wasacquired to determinetheprostate
position relative to thepelvic bones,andoneof thefive MAP planswasselectedfor the
treatment. Seventeendaily MV-CBCTswereavailablefor analysis.Seventeen
verification planswere retrospectively createdby applying delivery beams to daily MV-
CBCTs. For eachverification plan,thedaily prostatecontour was createdby shifting the
planning contourwith themeasured prostatemovement andthedaily pelvic lymph nodal
volumewastransferredfrom theplanningCT to theMV-CBCT usingrigid bodyimage
registration.Typical dosimetric endpointswereusedto assesstheaccuracyof this
approach.

Results: Theprostatemoved 0.4-0.7cm superiorin 38%days,> 0.8cm superior in 19%,
0.4-0.7cm posteriorin 12%,andlessthan0.3cm in all directionsin 31%. Of thesedays,
12 (65%) of thedaily dose to the95%of theprostatewasgreaterthan98%of the
prescribeddose,4 (24%)in therange of 93%to 97%, and2 (11%) lessthan90%of the
prescription dose.Amongthesedays, the pelvic lymph nodevolumereceived 100%of
theplanned dose.

Conclusions: TheMAP adaptiveapproachis a clinically feasiblestrategy.Verification
plancalculatedwith daily MV-CBCT as a dosimetricmonitoringtool provides patient
specificdose guidance.


