
AbstractID: 8455Title: Dose-mass-histogram(DMH) vs.dose-volumehistogram(DVH) in predicting
lung complications

Purpose: In radiotherapy for breastcancer,it is very important to estimatethe expected lung complications.In this study, it is
examinedwhether theDoseMass Histogram(DMH) conceptcanbebetterassociatedwith theexpectedlung complications than
thewidely usedDoseVolumeHistogram (DVH) concept.

Material and Methods: The problemwasinvestigatedtheoretically by applying two hypothetical dosedistributions(Gaussian
andSemi-Gaussianshaped) on two lungsof uniform andvarying densities. Furthermore, a group of breastcancer patientswas
usedto clinically quantify the differencebetweenDVHs andDMHs. Thesepatientswere treated with resection and irradiation
with two tangentialfields. The influence of the deviation between DVHs and DMHs on the clinical endpoint of radiation
pneumonitis is estimatedby using the Relative Seriality and LKB models. The biological equivalent of the corresponding
differencein their meandoses wasestimatedby theBiologically Effective Uniform Dose(BEUD) andEquivalentUniform Dose
(EUD) concepts, respectively.

Results: The relationof theDVHs andDMHs variesdependingon theunderlyingcell densitydistribution andthe applieddose
distribution. The rangeof their deviationin termsof expectedclinical outcomewaslargeboth for thetheoretical andtheclinical
studies.For the groupof patients, accordingto theDVH, lung receives9.82Gy, whereas according to theDMH it receives 8.06
Gy (1.76 Gy difference). Interpreting these figures in terms of lung response, DVH gives 0.30% probabilit y for lung
complications compared to 0.10% given by DMH for the Relative Seriality model. Similarly, for the LKB model the
correspondingvaluesare 2.62%and1.85%,respectively.

Conclusions: Concluding, the expectedlung complications appearto be overestimated whenusing the DVH concept, whereas
theeffectivenessof the dosedistribution is closerrelated to theradiation effectswhen using theDMH concept.


