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Investigation of rectum changes and balloon presence effect on dose
distribution at proton therapy of prostate cancer

Abedin Payedar!, Ahmad Esmaili Torshabi ¥

Faculty of Sciences and Modern Technologies, Graduate University of Advanced Technology, Postal code: 7631818356, Kerman, Iran.

Abstract:

One of the most important challenges of prostate proton therapy is to detect the exact
location of tumor volume and to deliver the prescribed dose onto it, while minimizing the
dose received by normal nearby organs. In this study, the effect of full and empty rectum
has been investigated on the dose distribution of prostate tumor and surrounding organs
taking into account balloon implementing. To do this, a simulation process has been
performed in five steps with two different diameters of rectum and also balloon presence
and absence by means of FLUKA Monte Carlo code. Based on final results, we found
that the lowest dose received to the rectum organ is when balloon is utilizing filled with
water. Moreover, the highest dose received to the rectum is while no balloon is
implementing and its value is 81 pGy. In the simulation process with changing rectum
diameter from 5 to 5.3 centimeter, the dose received by rectum will be increased since
balloon volume is enlarging and the maximum dose is while using air balloon and the
amount of this dose is 125 pGy.

Keywords: Prostate cancer, Proton therapy, Dosimetry, Rectum changes, Balloon
presence
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2 IMRT: Intensity Modulated Radiotherapy
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