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Purpose:
On a TomoTherapyHiArt system, x-ray targetreplacement is requiredevery9-12
monthsdueto targetdegradation. Near theendof targetlife, thetargetthinsandcausesa
softening of thebeamprofile at thelateraledges of thebeam. Thepurposeof this study
is to evaluate thedosimetric effectsof this targetdegradationon recalculatedhelical
tomotherapytreatmentplans.

Method and Materials:
A measuredbeamprofile near theendof targetlife wasusedto createa modifiedbeam
profile model. Themodelwas thenincorporatedinto thetreatmentplansinogramsfor
recalculation. Theplanswerecalculated usinga research versionof theplanned adaptive
treatmentplanningsoftware from TomoTherapy, Inc. Threeplanswereevaluatedin this
study: prostate,partialbreast,and head andneck. TheD50 of organsat risk (OARs), the
D95 for planning targetvolumes (PTVs), and thelocal dosedifferencewereusedto
evaluatethechangesin themodified treatmentplans.

Results:
For theprostateandheadneck treatment plans,theD50sfor OARsand theD95s for
PTVswere within 1% for theoriginal and recalculatedtreatmentplans. Thelargest
differences werefoundfor thepartial breastplan. TheD95 for thebreastPTV decreased
by 1.8 % for therecalculated treatmentplan. Themaximum local dosedifference inside
thePTV was6 cGy (3% of theprescriptiondoseof 200cGy). Theabsolutedifference in
theD50sfor theheartand theipsilateral lung werelessthan 0.5cGy.

Conclusion:
Thedosimetriceffectsof target degradation on calculatedhelicaltomotherapytreatment
planswerefoundto besmall, lessthan2% for DVH changesandlessthan3% for local
dose differences.
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