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Purpose: Significant discrepanciesin dosedeliverycancontribute to underdosage of the tumoror overdosage of normal tissue.
To study the impact of patient positioning and internal organ motion in breastcancerradiotherapy, the setup and breathing
uncertaintiescharacterizingthreedifferentirradiation techniquesareemployed.

Material and Methods: Fifteenbreastcancerpatients(5 resectedwith negative nodes(R-), 5 resected with positive nodes(R+)
and5 ablated), who were treatedwith threedifferent irradiation techniquesare examined.The positioning uncertainties in the
anteroposterior (AP) andthecraniocaudal(CC) directionsareapproximatedby Gaussian distributionsandbreathing is assumed
to be linear. The combined frequencydistributions of the positioning and breathing distributions are obtainedby convolution.
The threeradiation techniquesare compared by using the complication-free tumor control probability, P+ and the biologically
effectiveuniform dose(BEUD).

Results: For the R- case, at the optimum dose levels of the two dose distributions, the P+ values are 97.9% and 97.3%,
respectively. The respectivetotal control probabilit ies, PB are 99.3%and99.1%, whereasthe correspondingtotal complication
probabilities,PI are 1.4% and1.8%.For theR+ case, theP+ valuesare94.2% and93.0%, respectively. ThePB valuesare97.5%
and96.3%,whereasthe PI valuesare 3.3% and 3.3%. For the Ablation case, the P+ valuesare 96.9% and89.4%,respectively.
ThePB valuesare99.0% and96.5%,whereasthePI valuesare2.1%and7.2%. In this case,for lungradiation pneumonitisGrade
1-2 theP+ valueswould changeto 69.3%and37.7%, respectively.

Conclusions: The combined effects of positioning uncertainties and breathing motion can introduce a significant deviation
betweenthe planned and delivereddosedistributionsto the lung in breastcancerradiotherapy.This inaccuracy in the delivered
dosemay leadto a significant underestimation of the expectedlung complications.


