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Purpose: A mathematical method, containing pair of error and complimentary error functions, is proposedto characterize cumulative
dose-volumehistogram(cDVH). Themodelwasillustrated by 5-beamprostateIMRT planswith shifted clinical target volumes(CTVs)
representing the interfraction organ motion. Methods and Materials: A phantomincluding prostate,seminalvesicle, rectum and
bladderwas created with planning target volume (PTV) 0.5 cm margin from the prostate(CTV). The CTV was shifted 1 cm to the
anterior,posterior,left, right, superior and inferior directions. Pinnacle3 TPS was usedfor IMRT plans with eachshifted CTV. The
calculated cDVHs for the planswereexportedto MATLAB for modeling using themathematicalformula:DVH(V)=a1 erf [ -b1×(D – c1)]
+ a2 erfc [ -b2×(D–c2)] , where (a1, b1 and c1) and (a2, b2 and c2) are parameters for the error and complimentary error function,
respectively. D andV arethe doseand volumeof thecDVH, respectively. Results: It is foundthatparametersa1,2, vary with therelative
volumeof thecDVH. The slope of thecDVH after thecurvedrop-off canbeadjustedby b1,2, while a variation of c1,2 canchangewhere
the cDVH dropsoff from the normalized volume closeto 1. CorrespondingcDVHs calculated using the model agreewell with those
calculated from Pinnacle3. Parametersa1 and b1 are almost constant with variations of a2 and b2. However,parameter c1 is only constant
when the CTV displacement is within the PTV, but changeswith c2 when the CTV is shifted outside the PTV. It showsthat cDVH
variation dueto parameterc would happenwhen the margin betweenthe CTV and PTV is underestimated. Conclusions:This error
function modelfor thecDVH providesa newview to study thedose-volumerelationshipof a regionof interestin radiotherapy.


