AbstractlD:9385 Title: Theextractionof true profiles for TPScommissioningand itsimpacton IMRT
patientspecificQA

Purpose to developmethodsto extract the true crossbeamprofiles for TPS commissoning
andinvegigateits clinical impad on paient-specificlMRT QA.

Method and Materials: Two photonbeammodels BM6 andBM4, werecommissiond using
phaon beam profiles meauredwith a 6 mm diamete and a 4 mm diameterion chambers,
respectivelyA methodwasdevdoped to extractthe “true” cross-beamprofiles, free of volume
averaginy effect, using analytic fitting/de@nvolution. The method was validatedusng beam
profiles measuredvith a smadl (0.8 mm) diode detector for smal (<10x10 cn¥) field sizes.
Theseprofileswereuseal to commissiona third beammodel (BM08). Plana dosedistributiors
for 8 IMRT plans (total of 53 fields) were calculatel using the three beam models and
measued with a 2-dimensional deedor array Andysis usdng percentdose difference and
distanceto-agreementcriteria wasdoneto benchmak the performane of eatcy beammodel.

Results: Excellent agreenent beaween deconwlved profiles and diode measuredprofiles
validated our analytic demnvolution method.The averag passingrates betweea calculation
and measurementvere 93.8%, 989% and 99.4% for BM6, BM4 and BMO08, respectively,
when 3%/3nmm criteria were usal. A gradual increa® in pasing rateswas noticed with the
decreas@n thesize of the detectos usel to collectcommissioninglata.When2%/2mmcriteria
were used,the averageassingratesincreaedsignificantly from 81.6%(BM6) to 92.6%(BM4)
and96.8% (BM08).

Conclusiont Our study indicates that volumeaveragingeffect can significantly affect the
accuracy of dosecdculation for IMRT plans By removing the volumeaveragingeffed in
beamcommissioning, excellent passingratescanbe achievedwith morestringert criteria such
as 2%/2mm The use of more stringent criteria for IMRT patient-specific QA would likely
resultin higher chancs of deteting any dosimetricerrors arisng from the treatmeat planring
or delivery system.



