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Purpose: To determine if (1) respiratory-gatedsetupof liver patients basedon megavoltage(MV) imagesof implantedfiducialsis
moreaccuratethanconventional setupbasedon externalskin marks,and(2) the intrafractionalmotionof implantedfiducialsis
consistent with thatdeterminedfrom 4D-CT imagesacquiredfor treatmentplanning.

Method and Materials: A 68 year-old womanwith metastatic liver cancerwaspositionedprior to daily treatmentbased on
conventional externalskin marks. An orthogonalpair of respiratory-gatedMV imagesof gold fiducialsimplantedin thevicinity of the
lesion were acquiredat endexpirationandusedto determine couchshifts by comparing thecoordinatesof thefiducialswith those
obtainedfrom the4D-CT images.The treatmentitself wasdeliveredwithoutgatingbut MV cineimageswere acquiredduring
treatment. Thepositions of theinternal fiducials from thecine imageswerethencomparedto theaveragepositionsobservedduring
4D-CT simulation.

Results:Therangeof tumormotionwas dominantin thesuperior-inferior (SI) direction.During simulation, theSI rangeof motion
was1.1cm.Over thecourse of 26 fractions,for onetypical field, theSI rangeof motion was1.3cm,rangingfrom 0.8cm to 2.1cm.
Theaverageposition of thefiducials from the cineimagesthroughouttheentire treatmentdiffered from the4D-CT by 0.3±0.2cm in
the SI direction.Hadthe patient not beenshifted from externalmarksduringeachfraction,theaverageposition of thefiducials would
havediffered by 1.5±0.2cm relative to the4D-CT.

Conclusion: Therangeof tumormotionoverthecourseof treatmentmay begreater thanthatat thetime of simulation,anda simple
ITV may not beadequate to account for respiratory motion.Moreover,theaccuracyof patient set-up canbeimprovedusingimplanted
fiducials andrespiratorygating.


