AbstrectID: 8477Title: Radiobidogical optimizaton of breastcanceradiotherapyakinginto account
patien positioning, breathingandradiationpneumonitisscoring

Purpose: Significant discrepanciesn dosedelivery cancontibute to underdosge of the tumor or oveidosaye of normd tissue.
To study the impact of paient positioning and internal organ motion in breastcancerradiothergy, the seup and breathing
uncetaintiescharacterizinghreediff erentirradiation techniqesareemployed.

Material and Methods: Fifteenbreastcancerpatients(5 resectedwith negatve nodes(R-), 5 resectd with posiive nodes(R+)
and5 ablated, who were treatedwith threedifferent irradiation techniquesare examined.The posiioning uncertanties in the
anter@osteria (AP) andthe craniocauda(CC) directionsare approximatedy Gaussan distributionsandbreathing is assimed
to be linear. The combned frequencydistributions of the postioning and breahing distibutions are obtainedby convolution.
The threeradation techniquesare conpared by usingthe compicationfree tumor control probability, P. and the biologically
effectiveuniform dose(BEUD).

Resuts: For the R- case at the optimum doselevels of the two dose distributions, the P, valuesare 97.9% and 97.3%,
respectively. The repectivetotal control probabilities, Ps are 99.3%and 99.1% whereashe corregpondingtotal conplication
probabilities,P, are 1.4% and 1.8%. For the R+ case the P, valuesare94.2% and 93.0%, respectivel. The Ps valuesare97.5%
and96.3%,whereaghe P, valuesare 3.3% and 3.3%. For the Ablation case the P, valuesare 96.9% and 89.4%, respedtely.

ThePg valuesare99.0% and96.5%,whereaghe P, valuesare2.1%and7.2%. In this case,for lungradiaton pneumonitisGrade
1-2 the P: valueswould chargeto 69.3%and37.7% respectively.

Conclusiors: The combined effects of positioning uncertaintes and breathilg motion can introduce a significant deviation
betweenthe planned ard delivereddosedistributionsto the lung in breastcancerradiotherapyThis inaccurag in the deivered
dosemay leadto asignificant underastimation of the expectedung complicatons.



