AbstactID: 9374 Title: Geomeical uncetainty caused by postde rotation duringradotherapy

Purpose: To assess thgeomérical uncertinty caused bythe prostée rotationalmotion in

radiothergy and its’ dfect on the treament margincaculation.

Method and Materials: Prostate rotatioranglerelative to thepostion in the planningCT is
reported daily by the Calypso 4D Localization System (Calypso Medical, Seattle, WA)
baed m thedetected transpondg locations. Thecontour forthe clinical target volura (CTV)
was obtained fronthe planning CT imge and was smoothed fitdo remove the jittrs caused by
the uncertainty of theddineaion. After the CTV @ntour wa rotded by a Céypso system
reported degree around thsocenter, distancesfrom the points on the rotatedontour to the
original contour verethen @lculated.The prostate waséated asa rigid bodyin the calculation
and thugthe deforméon was ignaed. Afte the distancesfor all the pointson the contouwere
calculated based on the rotation angles of ten treatmepgtidng for twenty patients, the
statigical resuls of thegeometical uncertanty caused # rotation, such as tnmea value and
standard deviation of ths/stemaic error and the standard deviation ahe random errowere

thencalculated.

Results: The prostée rotation déeded a the setup time fothe twenty prostate patients has
mean value of 6.4 degreescastandard deation of 4.4 degees. The maximum rotatio angle
is 27 degree. The standrd deviations for the syemaic error and the randonerror of the
geometrcal uncertainty are éout 13 mm ad 1.7 mm, respdovely. The mean véue of the

systematic errors is about zero.

Conclusions: Geomérical uneertainty caised by prostate rotational motion was esiied
guanttatively based on théetected otation angles. Its’ #ect on treatment margin callation is

significant.



