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Purpose

Using anon-board cone-beamCT (CBCT) based statistical marginmodel to
determine whethera prostatecenter-of-mass(COM) basedtranslationcorrection
procedurecan significantly reducetheCTV-to-PTV margin required for prostate
patientswho were first setupbasedonskin/alpha-cradlemarkers (SAM).

Methods and Materials

A total 110CBCT scans wereperformed, daily in thefi rst weekof radiotherapyand
onceweeklyafterward, for 10 prostate patients immediately after their clinicalsetup
basedon SAM. Soft tissuematching wasusedto estimatetherequiredtranslation
corrections by matchingtheCOM of theobservedprostatevolumes on treatment
planning CT andCBCTs. Basedon theCBCT prostate volumes, a statistical model
(Bayesianmargin expectation model)providedpatientspecific optimal margins
beforeand after a prostate COM based translation correction was addedto thepatient
SAM basedsetup. We comparedthesemarginsto determinetheefficacy of prostate
COM basedtranslationcorrectionwhen it is addedto theSAM basedsetup.

Results

After the5 daily CBCTsfrom thefirst week, all 10 patient prostateuniform margins
for 95% tumorgeometriccoveragewerereducedafter applying theprostate COM
basedtranslation correctionto their SAM basedsetup. However,thepercentage
reduction variedfrom patient to patient, ranging from 1% to 60%with a medianvalue
of 22%. In 4 of 10 patients, marginreduction greater than4mmwas obtained.In
general,patients with moredeformableprostatesbenefited lessfrom COM translation.
Beyond thefi rst 5 CBCTs,very little furthermargin changewasobtained.

Conclusions

The addition of prostate COM basedtranslation correction to SAM basedsetup did
reducethe uniform margin required to achieve 95% tumor geometric coverage, but
theextentof reduction waspatientspecific. In general, incorporating COM translation
in prostatemargindetermination canhelpreduce bladder/rectal doses.


