
AbstractID:7451Title: Dosimetric verification of a novelTBI techniqueusing
segmentedradiationfields

Purpose: To evaluatethedosimetric performanceof a novelCT planning basedtotal body irradiation (TBI) technique,which utilizes
a conventionallinearacceleratorin a standardbunkerandemployssegmented beamsfor dose uniformity.
Methods and Materi als: An extendeddistanceTBI technique at ~180 cm SSD has been developed for a conventional linear
acceleratorusinga custom couchalignedalongtheplane of gantryrotation. Up to 3 abuttingfields areusedto coverthepatient,with
divergence matching achievedthrougha combination of gantry anglesandcouchshifts. Treatmentplanningwasperformedusinga
full body CT scanandstandardbeammodelswithin thePinnacle7.6CTPS.Thedosimetric verification consistedof: (i) pre-treatment
patient specific dosemeasurements in phantomsand(ii) in-vivo dosimetry usingMOSFET andfil ms. Similar to theprocessof IMRT
verification measurements,treatmentplansweretransferred to a 40×40×20 cm3 phantom and comparedto ionization chamberdose
measurements in the samegeometry.In-vivo dosimetrymeasurements wereperformedusingpairedMOSFET detectors (at entrance
and exit) at the level of the umbilicusand at the level of the mediastinum. Junction doseswereassessed by in-vivo exit dosimetry
usingfilms on thecouch.
Results:Dosemeasurements in phantom for 11 clinical TBI patientswerefoundto agreewith Pinnacleto within (0.96±0.71)%, with
a maximumdeviationof 2.08%. Theaverageagreement betweenthein-vivo dosemeasurementsandcalculated valueswere foundto
bewithin (0.44±4.33)%,with a maximum deviationof 10.7%.No significant dosedifferenceswere observedalongthe junctions.
Conclusion: This work validatesthe accuracyof dose delivery for this novel TBI technique,developedwith Pinnacle7.6C. The
segmented fields andthematching of divergentfield edgesprovideadequate doseuniformity throughoutthetreatmentvolume.


