AbstractID: 8771 Title: Analysis of Rectal Dose Variability due to Inter-fractional
Variations of Rectal Marker Positioning in Film-based HDR Cervical Brachytherapy

Purpose: In film-basedntracavitaly brachytherapyfor cervicalcancerrectl doseis usuallycompued usingrectal markersPosition
of the markers may not acairately representthe anteror rectal wall. The studyis to retrospectively analyzethe variability of rectal
dosedueto variaions of marker placementin a multi-fracionatedHDR treatmentregimen.

Method and Materials: A cohat of five patients, total 18 applications, treated with multiple-fraction tandem/ovoidHDR
brachytheapywasstudied.To corelatethe rectalpoints from different fractionsto the samecoordinatesysem, the cewical os point
and the orientation of the apgicators were manually matched.With the applicator matching, rectal points obtainedfrom other
fractions wereinputinto theoriginal treatmentplan for eachapplication. A rectaldosewasthencaculated from all the possiblerectal
points The fractiond redal doseswere sunmed asthe new cumuktive redal dosefor eachpatient,which was comparedwith the
original cumuative rectd dose.Thereprodicibility of theresuls was alsoandyzed by repeating the matchingprocedure.

Results The maximum inter-fractiond variation of distancedetweenrectaldosepoints andthe closest sourcepositionswas1.1cm
andthe correpondingmaxmum variabiity of fractional rectaldosewas65.5%.The percentagelifferencein cumulativerectaldose
estimatio for eachpatient was 5.1%, 16.4%,25.7%,18.9%,12.2%, respectivey. Overall reproducibiity of the resuts was within
1.8%.

Conclusion: Our resuts show underestinaton of the rectal dosecausedby variations of rectal marker positioning relative to the
anteriorrectalwall, which shout be takeninto consideratin in film-basel HDR cervical brachytherapyBy manuallymatchingthe
rectalpointsinto the sanetreatmert plan,onemayminimizethe possbility of underestimating therectaldose We will alsoanticipate
a more accurateappoachfor evalating recel dosesin HDR intracaviery brachytherapywith the emerging3-D volumeimaging
basedreatrrentplannirg.



