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Purpose: The interfraction variations during head and neck cancerradiotherapy can be significant due to the setup errors, neck
rotation and organ shrinkage. We investigated the dosimetric consequence of these interfraction variations, so that the proper
correction strategiescanbe considered.

Method and Materi als: Daily kVCT images for 20 headandneck cancerpatients treatedwith CT-guidedrepositioning usinga linac
andCT-on-Railscombo(CTVision, Siemens)wereanalyzed.Completestructure setsincluding multiple targetsandcritical structures
were generated by deformable registration (MIMvista, OH) on eachdaily CT of the entire treatmentcourse. Original planswere
applied on eachdaily CT with and without the repositioning shifts recorded during the daily IGRT process. The daily doseswere
analyzed andcomparedto theplanneddoses.

Results: The rotation of neck is difficult to reproduceeverydayfor head and neck cancer treatments.Generally, the daily
repositioning basedon the rigid body registration can correctfor most of the interfraction dosimetric deviationsfrom the planned
doses. For example,on average,D95 (dosecovers95% of the targetvolume) was3% lower thanthat plannedafter repositioning.It
was observed that, for certain treatment fractions, the targets were significantly underdosed (>5%), and/or the cord doseswere
increasedby morethan5%. A margin of 0.5cm for cordcouldensurethecorddosedoesnot exceedthedoselimit .

Conclusion:
Although large interfraction variations in neck rotation, organ shrinkage,and setuperrors during headand neck RT, the overall
dosimetric impact can be correctedin majority of treatment fractions with the current standardof rigid-body repositioning during
IGRT. More complexcorrectionstrategiesare neededfor a smallportion of fractions.


