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Purpose: In film-basedintracavitary brachytherapyfor cervicalcancer, rectal doseis usuallycomputedusingrectal markers.Position
of the markersmay not accurately representthe anterior rectal wall. The studyis to retrospectively analyzethe variability of rectal
dosedueto variationsof marker placementin a multi-fractionatedHDR treatmentregimen.

Method and Materials: A cohort of fi ve patients, total 18 applications, treated with multiple-fraction tandem/ovoidHDR
brachytherapywasstudied.To correlatetherectalpoints from different fractionsto thesamecoordinatesystem,thecervical ospoint
and the orientation of the applicators were manually matched.With the applicatormatching,rectal points obtainedfrom other
fractions wereinput into theoriginal treatmentplan for eachapplication. A rectaldosewasthencalculatedfrom all thepossiblerectal
points. The fractional rectal doseswere summed asthe new cumulative rectal dosefor eachpatient,which wascomparedwith the
original cumulative rectal dose.Thereproducibili ty of theresults was alsoanalyzedby repeating thematchingprocedure.

Results: Themaximum inter-fractional variation of distancesbetweenrectaldosepointsandtheclosest sourcepositionswas1.1 cm
andthe correspondingmaximum variabilit y of fractional rectaldosewas65.5%.Thepercentagedifferencein cumulativerectaldose
estimation for eachpatient was 5.1%, 16.4%,25.7%,18.9%,12.2%,respectively. Overall reproducibility of the results was within
1.8%.

Conclusion: Our results show underestimation of the rectal dosecausedby variations of rectal marker positioning relative to the
anteriorrectalwall, which should be taken into consideration in fi lm-based HDR cervical brachytherapy.By manuallymatchingthe
rectalpointsinto thesametreatment plan,onemayminimizethepossibili ty of underestimating therectaldose. We will alsoanticipate
a more accurateapproachfor evaluating rectal dosesin HDR intracavitary brachytherapywith the emerging3-D volume imaging
basedtreatmentplanning.


