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Purpose In radiation therapy, delivered dosescan be accumulatedover fractions for adaptivetreatmentplanning.However, the dose reconstruction
fidelity canbecompromisedby imageregistrationerrors. Theresultantdose discrepancyis hardto measure. This paperproposes a newmethodto assess
thedifferencebetweenthedelivereddoseandthewarpeddose.

Method and Materials

The dosewarpingdiscrepancy is dominatedby deformableimageregistration errors andsource-dose distributions. Registration errors canbe specified

within a finite elementframework as anunbalancedenergy Rδ , which is definedat element j by

where 0E and id areYoung’smodulusandthe displacementvectorfieldsof theregistration R .
jE Φ0
is anassembly of all the element forcesrelating

to thenode i . Consequentlythedosewarping discrepancyat voxel k can bedefined astheconvolution of thedosedivergence )(DDiv and Rδ :
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The effectivenessof the dose-discrepancy-convolution (DDC) definedaboveis demonstratedthroughapplyingit to dosecomputed on ten prostate-CT
images. An IMRT treatmentplan is developedon theplanningimage.In ninesubsequenttreatments, imagesareacquiredto calculatethecorresponding

delivereddoses. Their mean and standard-deviation in iC , a target contour automatically expandedfrom prostate delineatedon the time-of-treatment

image i , arecomparedwith those of their warpeddoses measuredon theplanning targetvolume. Thedifferencesin their means and standard-deviations
are denotedby εE and σE , respectively.

Results Rδ , RD,ε , εE and σE are computedfor theninetreatmentfractions.Fraction oneand eight havethelargestwarpingdiscrepanciesidentified

in all thefour evaluationcriterions.

Conclusion Defined in terms of the deformableregistration error, the voxel-basedDDC can be employedfor the automatic evaluation of dose
reconstruction in thewhole dosing domain. Its measurementis consistent to thecontour-baseddosewarping evaluation performedin the planning target
volume.
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