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Purpose In radiation therapy, delivered dosescan be accunulated over fractions for adaptivetreatmentplanning. However, the dose reconsruction
fidelity canbe compromsedby imageregistrationerrors. Theresutantdose discrepancys hardto measureThis paperpropose a new methodto assess
thedifferencebeweenthedelvered doseandthewarpeddose

Method and Materials

The dosewarpingdiscreparcy is dominatedby deformableémageregistratian emors and sourcedose distributions. Regidration errors canbe specified

within afinite elementramewak as anunbalancednergydy , whichis definedatelement j by
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where Ejy and d; areYoung'smodulusandthe displacementvectorfields of theregidraton R . Eo®; isanassenbly of all the elemen forcesrelating
to thenode i . Consguentlythe dosewarping discrepancyat voxel k can bedefined asthe corvolution of thedosedivergerce Div(D) and OR:
£5,(K) = [ DIV(D(K)) 05, (k = 7)dz.

The effectivenesof the dose-discrepancy-convoluion (DDC) defined aboveis demonstatedthroughapplyingit to dosecomputed on ten prostateCT
images An IMRT treamentplan is developedn the planningimage.In nine subsequerntreatmentsimagesareaajuiredto calculatethe corresponding

delivereddoses. Their mean and standarddeviation in C! , atarget contour automatially expandedfrom prosate delineatedon the time-of-treatment

imagei , arecomparedvith those of their warpeddoses measurean the planring targetvolume Thedifferencesn their mears and standarddeviatiors
arederotedby E_and E_ , respetively.

Results g, R Ee and E; are compuedfor theninetreamentfracions. Fraction oneand eight havethelargestwarpingdiscrepanciegdentified

in all thefour evaluationcriterions.

Concluson Defined in terns of the deformableregistration error, the voxelbasedDDC can be employedfor the autanatic evaluaton of dose
reconstriction in the whole dogng domain Its measuremernis consisentto the contou-baseddosewarping evaluation performedin the plaming target
volume
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