
AbstractID: 7555 Title: Investigation of convergence and systematic dosimetric errors
resulting from endorectal balloon-based heterogeneity in conformal and IMRT planning
of prostate cancer
Purpose: To investigate dosimetric errorscausedby endorectalballoon-basedheterogeneityin prostate cancerforward and inverse
planning.
Method and Materials: Five prostate cancerpatients, treatedwith air-fill ed rectal balloons,were retrospectively recalculated
assumingair-equivalent density and werecomparedto plansin which unit-densitywasassignedto the air. Each planwasperformed
using 3D-CRT (4- and 6 field) and IMRT techniques. For IMRT plans, systematicdose errors were estimatedas follows:
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DD −=∆ , wherethe superscript, “air” assumesthetrue air density in the rectalballoon andindicatesthe datasetupon

which beamweightswereoptimized. Thesubscript represents the final dosecalculationdatasetbasedon theoptimizedbeamweights.

The convergencedose error may be approximatedas follows:
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DD −=∆ , wherethe final dosecalculation datasetis

equivalent (assumesair density) while theinitial dataset, uponwhich beam weights areoptimized, is changed between thewater-based
and air densities. DVHs, and biological dose indices, generalizedEUD (gEUD), and NTCP were usedto assessthe dosimetric
consequencesof assigning unit-density to theair in therectalballoon.
Results: Althoughthe posterior aspect of the prostate(prostate/rectumjunction) was consistently under-dosed when air-densities
were assigned to the rectal balloon, thesedifferencesdid not significantly affect the prostategEUD. Averagedifferenceswere
approximately 0.5 Gy, with a maximum difference of 1.5 Gy observedin one IMRT plan. Rectal %NTCPs sometimesdiffered
significantly (up to 7%) betweenthe water- and air-density assignment and were more pronouncedfor the 3D-CRT plans. IMRT
systematicdoseerrorswere generally found to be larger than convergence errors, with the greatest effect observedin the rectum
whereNTCPdifferencesrangedfrom 1 to 5%.
Conclusion: Tissueheterogeneityeffects resulting from useof endorectal balloonsmay be dosimetricallyimportant and must be
considered for accurate3D-CRT and IMRT prostatecancerplanning.


