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Purpose: Manystudies of theeffects of tissueheterogeneity correctionsexist for lung sites,but relatively fewhavefocusedon the
esophagus.In this study,we characterizethe differencesbetweenheterogeneity correctedand uncorrectedesophagealcancer
treatment plansin termsof physical andequivalentuniform dose(EUD). Theaim is to provideguidanceon prescription formulation
whencorrectionsareutil ized, in order to connectpastobservedclinical outcomesto futureplanningcalculationmethods.

Method and Materials: Sevenpatientswith esophagealtumors superiorto thediaphragmandinferior to thecarinawereevaluated.
All plansuseda four field 3D conformaltechnique,with a doseof 50.4Gy prescribedto cover,at minimum,93%of thePTV in 28
fractions. Threetreatmentplanvariationsweredevelopedfor eachpatient: (1) with heterogeneity correction,(2) without, and (3) with
heterogeneity correction, but prescribedsuchthatthemonitor units werethesameastheuncorrectedplan. Thecorrectedplanwas
takento reflecttheactualdelivereddoseandutili zedasa referencefor comparison.

Results: Themeandose to the PTV wason average2.6% higherin thecorrectedhomoplancomparedto theuncorrectedplan(range:
0.9% to 5.8%). The standard deviation of themeandosedifferencewas1.6%. Thestandarddeviation of thePTV doseincreasedon
averageby 39.7%andvolumeof lungreceiving20 Gy increasedby anaverageof 2.2%. TheEUD of thePTV increasedby an
averageof 2.2percent(range:0.0%to 5.7%).

Conclusion: Usinga homogeneous model wil l result in anincreasein theEUD to thePTV as well asgreater doseinhomogeneity
within thePTV, a greaterlungvolume receiving at least 20 Gy, anda higheruncertainty in thePTV meandose.


