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Purpose:
To evaluate uncertaintiesin Tomotherapyconformalprostatetreatmentdueto inter-fraction organ variation.

On board MVCT images were evaluatedfor reconstruction, comparing planned dose and delivered dose. Clinical
feasibility of a closedfeedback processfor imageguidedadaptiveprocesswasstudied.

Method and M aterials:

Five prostate patientswererandomly chosenfor this study. Thepositionalvariations of inter-fraction organ
motion for eachtreatmentfraction weresystematicallymonitoredandcharacterizedusing onboard MVCT images.
Rectumandbladderwerere-contouredon MVCT images after each treatmentanddelivereddosewas reconstructed
usinga sinogramthat wasgeneratedduringkVCT basedtreatmentplanningoptimization. Reconstructeddoseswere
comparedwith treatmentplanningdoses for individual organs throughdosevolumehistograms.

Results:

MVCT images wereshownto be usefulfor dose reconstruction purposes. Three patients’ treatment delivery
showed large dosedelivery variations for individual treatment fractions. Rectal doses were significantly higher (10-
50%) dueto largechanges in rectal volume. Bladderdose variedlesscomparedto rectal dose.However, two patients’
delivereddosewascloseto planned dose.

Conclusions:
The current report describes an adaptiveprocessfor Tomotherapyprostate radiationtreatment. Re-planning

with dosedifferenceswill ultimatelyallow oneto adjust for anydosevariation(in order to correct for under dosingor
overdosing).However,at this point, re-contouring,re-planning, and verification of quality assurance are very labor
intensiveandrequire strategiesfor offline patientspecificadaptive treatment. One may, however, sumdosedifferences
for all fractionsto evaluate actual total dose delivery. In the future, the development of automatic adaptive processes
may pavetheway for trueclosedloop intervention.


