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Purpose: Targetcoverageis of outmostimportancefor curativeradiation treatment of anal cancers. Whenthe tumor is closeto the skin surface, inferior
patient displacementscould cause signifi cant dosimetric losses. Moreover, the PTV may extend beyond the skin surface, which could cause target
underdosage whenusingIMRT planning.

Method and Materi als: First, we created artificial structures (AS), including artificial PTV (aPTV) and artifi cial buildup (AB) which was assigneda
densityof 1g/cm3. Then, we prescribed the same doseto the artificial PTV asthe prescription doseto the corresponding PTV. The aPTV forcesthe MLC
leavesto openmore inferiorly, creating appropriate“flash” doseto the CTV. After IMRT optimization,theAB wasremoved,andtheplan was recomputed
using the samefield configuration to obtain the realistic delivereddose.The IMRT plans using two different planning techniques (with/without AS)
evaluatedtheCTV dosecoveragewith thepatient shifted0.5,1.0 and1.5 cm inferiorly. We used10 patient-datasetsfor this study.

Results:TheCTV dosesshowedthat theAS-plan improvedthedosimetric coverageof theCTV whenlarge inferior displacements were introducedfor all
patients. TheaverageCTV dosesof 10 patientsindicatedthat, comparedto theNo-AS plans,theimprovementof CTV coverageby AS planswere 6%, 15%,
and31% for patient targetshiftsof 0.5,1.0and1.5cm, respectively. Without anyshift, theCTV receivedat least 98.7±1.8% of theprescribeddosewith AS-
planand 96.4±3.6% of the prescribeddoseby usingno AS-plan. No doseincreasesto thecritical structuresresultedfrom AS-plan.

Conclusion: TheAS planningtechniqueimproves thetargetdosimetric coveragewhile not significantly increasing dosesto critical structuresin IMRT for
analcancer. However,the improvement with theAS planning techniqueis small whenthepatientdisplacementis small.


