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Purpose: To compare andevaluatetheinter-fractional femoralhead(FH) translation androtationof prostatecancerpatients
receiving conventionallateral protonradiotherapyusing two commerciallyavailablepelvic immobilization devices,theVac-LokTM

and Dual Leg Positioner(CivcoMedical Solutions).

Methodsand Materials: This studyenrolled two groupsof tenpatientsto investigateinter-fractionalFH variations. Eachpatient
receivedserialin-roomCT scansduring his or herroutine radiotherapytreatment. TheFH andupperfemurswere contouredon each
setandexportedto in-house CT registrationsoftware. Daily translation androtation of theFH wereassessedwith a rigid registration
of theFH from thereferenceCT to thedaily CT, followed by a rotationalregistrationof theupperfemur.

Results: Theaveragedaily translationalvariation of theFH relative to externalskin fiducialswasalmost identical betweenboth
groupsalongall threedirections (AP: 0.24cm vs.0.20cm,SI: 0.11cm vs.0.11cm,RL: 0.26cm vs. 0.29cm,Vac-Lok andDual Leg
Positioner grouprespectively). The dominantrotation wasfoundin theaxial plane. Theaveragedaily rotationalvariation was1.94
degreesfor theVac-Lok groupand2.04degrees for theDual Leg Positioner group. Thestandarddeviationof patients’systematicFH
rotationwas3.13 degreesfor theVac-Lok groupand 3.05degreesfor the Dual Leg Positionergroup.

Conclusion: Both pelvic immobilization devicesappearedto give identicalFH immobilization. A 2-degree(1SD)random FH
rotationmaynot havesignif icant dosimetryimpactto protontherapy;however,a largerthanexpected 3-degreesystematicrotation
(1SD) may bea concern.Additional effort should bemadeto reducetheuncertaintyat theinitial treatmentsimulation.When
considering theconvenienceof use, theDual Leg Positionersystemis ideal because it doesnot require additionalstoragespacefor
patient-specific immobilization devices.


