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guided radiation therapy for prostate cancer

Purpose: To comparethe prostatelocalization capabiliti es of ultrasoundimagingand megavoltageCT (MVCT) for on-line daily
image-guidedradiotherapy (IGRT) of theprostate cancer.

Method and Materia ls: Daily shifts wereanalyzedto account for inter-fractionalvariationscollectedfrom a total of 129 prostate
cancerpatients,106 with ultrasound-basedimaging(BAT, B-modeAcquisition andTargeting) and23 with MVCT of a TomoTherapy
(HiArt) unit. Theshifts indicatedby thetwo systemswerecomparedstatistically alongtheright/left (R/L), superior/inferior (S/I), and
anterior/posterior(A/P) directions. The systematic and randomvariationsamong the daily alignmentswere calculated.Margins to
accountfor theseshifts wereestimated. The daily shifts from the first 25 treatment fractionsandfrom the remainingfractionswere
comparedfor bothsystemsto examine whethera differencein the prostate motion pattern exists betweenthefirst 25 fractionsandthe
rest.

Results: The meanshifts and standard deviations along the R/L, S/I, and A/P directionswere -0.11±3.80mm,0.67±4.67mm, and
2.71±6.31mmfor BAT localizations and -0.88±5.36mm, 0.41±3.38mm,and 0.91±3.33mmfor MVCT localizations,respectively. It is
clear that the systematic and randomvariations in daily shifts basedon MVCT were generally smaller than those basedon BAT,
especially alongtheA/P direction. A t-test showedthis differenceto bestatisticallysignificant.ThePTV margins estimatedto account
for daily variations were 6.69 mm and14.66mm based on MVCT andBAT data,respectively.Therewasno statistically significant
differencein thedaily prostatemovementpattern betweenthefi rst 25 fractionsandtheremaining.

Conclusion: TheMVCT techniqueresultsin smaller variations in daily shiftsthanultrasoundimaging,indicatingthatMVCT is more
reliableand precisefor prostatelocalization. Ultrasound-basedlocalization mayoverestimatethedaily prostate motion,particularly in
the A/P direction.
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