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 investigae dogmetric errorscawsedby endorectaballoonbasedheterogeneityn prostate cancerforward andinverse
planning.

Method and Materials: Five prodate cancerpatients, treatedwith air-fill ed rectal balloons, were retrospetively reclculated
assumingair-equivdent densty and werecomparedo plansin which unit-densitywasassignedo the air. Ead planwasperformed
using 3D-CRT (4- ard 6 field) and IMRT technques. For IMRT plans, systematicdose emors were estimatedas follows:

Am:;s = D;; - D;jrr , wherethe supescript, “air” assunesthetrue air densty in therectalbdloon andindicatesthe dataseupon
which beamweightswereoptimized. The subscript represets the final dosecalculationdatasebasedn the optimizedbeamweights.
The conwergencedos error may be approximatechs follows: AVZ:W = D:r' - Df , wherethe final dose cdculation datasets

equivalert (assunesair density) while theinitial datasg uponwhich bean weights areoptimized is change betwea thewaterbased
and air densities. DVHs, and biological dos indices generalizedEUD (gEUD), and NTCP were usedto assesshe dosmetric
conseqencef assignimg unit-densty to theair in therectalballoon.

Results Althoughthe posteior agect of the prostate(prostate/rectunjunction) was consistentl underdosed when air-densties
were assgned to the rectal baloon, thesedifferencesdid not significanly affect the prostategeUD. Averagedifferenceswere
appioximately 0.5 Gy, with a maximum difference of 1.5 Gy observedin one IMRT plan Rectal %NTCPs sometimeddiffered
significanty (up to 7%) beweenthe water and air-densty assignnent and were more pronouncedor the 3D-CRT plans IMRT

sysematicdoseerrorswere generdly found to be largerthan convergace errors, with the greates effect observedin the rectum
whereNTCP differencegangedfrom 1 to 5%.

Conclusion: Tissueheteiogeneityeffects resultng from useof endorecil balloonsmay be dosimetricallyimportant and must be
consideed for accurate8D-CRT and IMRT prostatecancerplannirg.



