
AbstractID: 8262 Title: Investigating the utility of dose-functional histograms in risk
assessment of thoracic radiotherapy

Purpose: Dose-volume histograms(DVH) are commonly usedfor quality appraisal of treatment plans.
However, since eachvolume of interestis treatedas functionally and histologically uniform, the DVH
reflects no information about the underlying anatomy.This simplification, while often reasonable, is
excessivewhen appliedto the lung. It hasbeenfrequently suggestedthat weightingdosedistributionsin
thoraxaccording to therelative functional integrity of the irradiatedregionsmayprovide betterinformation
for risk assessment of pneumonitis. We investigatethe utili ty of dose-density-correctedhistograms,and
other potential dose-functional metrics, in treatmentplan evaluation, risk assessmentof the treatment
complications,and clinical decision-making.
Methodand Materials:In the first approximation, the tissue density, estimatedfrom CT data,canserve asa
surrogatemeasureof lung perfusion,ventilation, or both.Potentially, the dose-function histogramsmaybe
createdbasedon more direct measurements of lung perfusion: e.g., with SPECT, helical CT with IV-
contrast,while ventilation may be estimatedfrom point densitychanges betweenthe extreme phasesin
respiratory-correlatedCT. For this study,clinical lung IMRT planswere analyzedusing in-house software,
and DVH were comparedto histograms corrected for tissue density (standard CT) and tissue-density
variations(respiratory-correlatedCT).
Results: Generally , the DVH and density-corrected histograms differ wherever density variations are
present within the volumes of interest: e.g., in radiotherapyof tumors in the lung, paranasal sinuses.
Substantial changes in certain histogram metrics were observed, e.g., the relative difference of over 20%
between thedoseto 60%of volume(D60) andthat to 60% of thelung mass.
Conclusion:The adjustments to the shapeof the histogram, resulting from density-correlatedweighting of
the dose, will result in a different databinning in the outcomeanalysis, which may, in its turn, lead to
refinementsin therisk assessmentmodels.
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