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Purpose: to assessinter-fractional prostatedisplacementusinga 3D ultrasound-basedlocalizationsystem
Materials and methods: IGRT program in our departmenthasbeen recentlyenhanced throughimplementationof a 3D ultrasound-
guided systemfrom Resonant Medical Inc. (Montreal, Canada) that combines ultrasonography, optical tracking, and computer
technology. During the CT simulation, two ultrasoundscans were takenand the bestdefined target was savedas the Positioning
ReferenceVolume(PRV). At eachtreatmentsession, thepatientwasinitially setup using theroomlasersalignedwith skin marks and
then an ultrasoundscan wastaken anda new targetvolume would be automatically or manuallycreated. The systemcomputed the
required shifts to align the new target volume to the PRV andthe treatment couch wasmovedaccordingly. As of now, 52 prostate
cancerpatients werepositionedfor treatment using thesystem.Elevenof themwere initially positionedusingbonystructuresshown
in portalimagesandthen movedwith theultrasoundguidance.Theinter-fractional prostatemotionrelatedto skin or bonymarkswere
bothanalyzed.
Results: The averagetarget displacementsin the left-right, superior-inferior, andanterior-posterior directions relativeto skin marks
were3.9 +/- 2.8, 4.5+/- 3.0 and4.9+/- 3.4mm,respectively. Thestandarddeviation of the prostatemotion slightly decreaseswith the
increaseof thePRV volume. Repeatedultrasound scansat thesimulation showsignificant variation(SD > 5 mm) for earlier patients
with a great improvement(SD < 4 mm) for the later patients.We found that there is no additionaltargetprecision obtainedby bony
structure-basedpositioning relative to theskin markslocalization.
Conclusion: The targetmotion is significant and may representthe daily variation of the rectalandbladder fil lings. The relatively
largestandarddeviation of prostatemotion couldbeslightly improvedwith theincreaseof user’s experience.


