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Abstract

This work aims at investigating the impact of treating breast cancer using different
radiation therapy (RT) techniques — forwardly-planned intensity-modulated, f-IMRT,
inversely-planned IMRT and dynamic conformal arc (DCART) RT — and their effects on
the whole-breast irradiation and in the undesirable irradiation of the surrounding
healthy tissues. Two algorithms of iPlan BrainLAB treatment planning system were
compared: Pencil Beam Convolution (PBC) and commercial Monte Carlo (iMC).

Seven left-sided breast patients submitted to breast-conserving surgery were enrolled
in the study. For each patient, four RT techniques — f-IMRT, IMRT using 2-fields and 5-
fields (IMRT2 and IMRT5, respectively) and DCART — were applied. The dose
distributions in the planned target volume (PTV) and the dose to the organs at risk


http://www.sciencedirect.com/science/journal/11201797
http://www.sciencedirect.com/science/article/pii/S1120179713000562
http://www.sciencedirect.com/science/article/pii/S1120179713000562
http://www.sciencedirect.com/science/article/pii/S1120179713000562
http://www.sciencedirect.com/science/article/pii/S1120179713000562
http://www.sciencedirect.com/science/article/pii/S1120179713000562
http://www.sciencedirect.com/science/article/pii/S1120179713000562
http://www.sciencedirect.com/science/article/pii/S1120179713000562
http://www.sciencedirect.com/science/article/pii/S1120179713000562
http://www.sciencedirect.com/science/article/pii/S1120179713000562
http://www.sciencedirect.com/science/article/pii/S1120179713000562
http://www.sciencedirect.com/science/journal/aip/11201797
http://www.sciencedirect.com/science/article/pii/S1120179713000562
mailto:cissa9@gmail.com

(OAR) were compared analyzing dose—volume histograms; further statistical analysis
was performed using IBM SPSS v20 software.

For PBC, all techniques provided adequate coverage of the PTV. However, statistically
significant dose differences were observed between the techniques, in the PTV, OAR
and also in the pattern of dose distribution spreading into normal tissues. IMRT5 and
DCART spread low doses into greater volumes of normal tissue, right breast, right lung
and heart than tangential techniques. However, IMRT5 plans improved distributions
for the PTV, exhibiting better conformity and homogeneity in target and reduced high
dose percentages in ipsilateral OAR. DCART did not present advantages over any of the
techniques investigated. Differences were also found comparing the calculation
algorithms: PBC estimated higher doses for the PTV, ipsilateral lung and heart than the
iMC algorithm predicted.
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