AbstractID: 9028 Title: Comparison of dosimetric consequences of intrafraction prostate
motion between IMRT and IMPT

Purpose: To compae the dosimetricimpact of intrafracton prostatemotion in IMRT andintensty modulatedprotontheapy (IMPT),

with an emphass on determininghenecessanC TV-to-PTV margirs to compenste for the motion in thesetwo modaities.

Method and Materials: Intrafraction prosaite motion of 35 patients wastrackedin reaktime using the Calypso System. Datawere
categoized into threegroupsaccordng to the treatrentinterventon performedin respone to the motion: (1) if motion largerthan3
mmwasobservedor 30 secondgluring a fraction, dosedeliverywasinterruptedandthe patientwasre-aligned; (2) asabove but with

motionthresholdof 5 mm for 30 se@nds; (3) no treamert interventionperformedregadlessof the motion amplitude Dosedelivered
in preseie of motion was evaluated by convolving the static dosedistribution matix with the motion probability density matrix.

IMRT and IMPT plansfor the samepatientdatawere constructedvith Pinnacleand UFORT planningsystemsrespetively, using
CTV-PTV margirs from zeroto 11 mm.

Results For singlefractions with the largestaveragemotion in groups(1) to (3), CTV-PTV margnsof 2, 5, and11 mm for IMRT,

and3, 7, 11 mmfor IMPT, are ne@sary to maintainminimum CTV dose abore 95% of nominal doserespectivelyln theindividual
paient with the largestaverage motion over an entire treatment course(37 fractions),the necessanCTV-PTV magin was2 and 3
mm for IMRT andIMPT respectively. Using thee margns, any conpromse in CTV DVH andthe generalzed equivalernt uniform
dose(gEUD) underthe correspading motionwasinsignficant.

Conclusion: The required CTV-PTV margin for IMPT is slightly larger thanthatfor IMRT, duelargelyto the shaper penumba of
protonbeamrelativeto photons However,IMPT resuted in superiorsparingof the urinarybladderand rectum comparedvith IMRT.



