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Purpose: To investigate the proper PTV margin for non-sedated intracranial pediatricpatients based on inter and intra-fractional
motionusing a reflectorarray radiocamerasystem.

Method and Materi als: The patients were immobilized and simulated with a custom thermoplastic facemask and bite block.
Attached to thebite block was a frame containingan arrayof fiducial reflectors. Thetreatment planningCT was registeredwith the
fiducial framesoftware. During thefirst dayof treatment,fi lms weretakento ensurepropersetupandto recordthebaselineposition
of the array. Thepositionof thearray wascontinuouslytrackedby infraredcamerasandtheir deviations from baseline recordedat a
frequencyof 10 Hz. Basedon the method describedby vanHerk et al, aninter-fractional, intra-fractional, andcombined marginwere
calculated.

Results: Twenty onepatientswere treated in 2006 with an averageof 25.7 +/- 6.9 treatmentfractionsfor which motion data was
acquired. The averageage was 15.7 +/- 4.3 years. Therewas an averageof 4.2 +/- 1.4 couchpositions. With half of the inter-
fractional dataanalyzed, thepreliminaryinter-fractionalmarginsare2.16 mm PA, 2.29mm LR, and2.28SI. Basedon onequarter of
the intra-fractional data, the preliminary intra-fractional marginsare 0.58 mm PA, 0.37 mm LR, and 0.62 SI. The preliminary
combinedmargins are2.24mm PA, 2.32mm LR, and2.37 mm SI.

Conclusions: Basedon the preliminary data,a PTV margin of 2.5 mm is feasiblefor intracranial pediatric patientstreatedwith
radiocameramonitoring. If thepatientis re-positionedaftereachcouch movement,a 0.75mm PTV margin for intra-fractional motion
is potentially achievable. The ability to re-position to thesubmilli meterlevelrequiresfurtherinvestigation.


