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Purpose: In the treatmentof cervical cancerusinghigh-dose-rate(HDR) brachytherapy,high rectaldoseoften limits the tumorcidal
dose. In film basedbrachytherapy, rectaldoseis usually computedusing rectalmarkers.However,positions of these markerscanvary
relativeto theanteriorrectal wall. This retrospective study analyzesthepotential inaccuracyin rectaldoseestimationdueto variations
of markerplacementin a multi-fractionatedHDR treatmentregimen.

Method and Materials: Five Patients treatedwith multiple-fraction tandem and ovoid HDR brachytherapywere selected. By
adequatepacking the vagina,therewas litt le inter-fractional variation of the actualrectum position.Therefore, variations of rectal
makers weredueto their locations relativeto the wall. For eachpatient(with 3-4 fractions), theplanof thefi rst fractionwas selected
as the referenceplan. Simulation films of all the other fractions werematchedwith the films of the referenceplan basedon bony
anatomies.Rectaldose points specif ied baseduponthe rectal markersof all different fractions werethendigitized into the reference
plan after film matching. Dose prescription anddwell weightsin the referenceplan wereset to be identicalto the original treatment
plan.The rectaldoseswithin eachgroup of rectalpoints were thenanalyzed.

Results: Our resultshave shown that inter-fractional variations of rectal markerlocations to specify the rectal doseare up to 0.5-0.8
cm. Theresulting differencesin rectal dosevaluesare 42.4%,23.3%,25.6%,6.8%and50.4% for eachpatient, respectively.

Conclusion: Care should be taken when using rectal markers as referencepoints for estimating rectal dose in HDR cervical
brachytherapy. Positionsof the markers inside the rectum relative to the wall canvary and causeunderestimationof the doseto the
rectum.Thetruerectaldoseshouldbedeterminedby themostanteriorpoint amongall fractions.


