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Purpose: In adaptiveradiaton thermpy, organmotion andpaient setupcanbe measured@ndparameteded during treatmentto refine
the therapy. Bayesiarstatistics has previousy beensuggesedto decrasethe parameteestimateuncertaintyby combining knowledge
abou population statigicswith patientmeasirementsOur objective isto quantfy thegainin usingBayesiarstatistics

Method and Materials: Andytical expressios werederived for two egimators of patientspecific systemati@andrandomerror: SE
sampleestimabrsbasedon only paient measurerants andBE, Bayesan estmatas basedon patientmeasuements combinedwith
popuation staistics. Analytical expressonswerederivedfor the meansquarederors (MSE) for theseestimatos. Thes theoretical
resultswereconparedto resuts obtaired from a data setof acual progate positionsfor 15 patients, acquiredn 42 fractions.
Results: BE arein ameansquae sersealwaysheter conparedto SE For the systematt error, the MSE ratio betweerSE and BE is
1+0%(nZ?) wher n is thenumter of fracions, X the stardarddeviation (SD) of the sysematicerrorand o the SD of therandomerror.
This meansthatfor atypicd prostatecasewith o/2=1 and n=5, the RMS (root mean square)reducton usingBE is 9%. The
improvementin estimatirg therancdbm errorisin generaly muchlarger. The M SEratio betweerSE and BE is 1+ (2(c%A)*+3)/(n-1)
whereA is the SD of 62, which meanghatfor a casewith 6¥A=1 and n=5the RMS reducton is 33% Experimental data confirmsthe
quaitative contentof thetheoeticd aralysis.

Conclusion: By comlining measiremens of geometricathangesn paient anatony with populationdatamore robustegimatesof
organ motion canbeobtained The® estmatescorstitutea morereliable bass for adaptive replanningfor examge through
individualizedPTV design.
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