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Purpose:To introduce 2D in vivo EPID dosimetryasa tool for IMRT verification in the
clinic for all curative patients(about 2000/year) before the end of 2007; meanwhile
replacing pre-treatmentdosimetry, reducingworkloadandimprovingefficiency.

Method and Materials: EPID images are acquiredpersegment, andby meansof a back-
projection algorithm converted to dosedistributions in a plane intersectingthe isocenter,
perpendicular to thebeamaxis. In this plane,a 2D field-by-field comparison is performed
betweenthe back-projected EPID andplanneddosedistributions, usingthe γ-evaluation
methodwith 3%/3mmof maximum doseascriteria.For eachfield themeanγ, maximum
1% γ, percentageof pointsin agreement, andthe isocenterdose differenceare reported.
Thesenumbersare fed into a decision rule settinglimits on the approvalof a treatment
plan.

Results: Currently,treatment plansof prostate, rectum, skull andliver cancer patientsare
alreadyvalidatedbasedon in vivo EPID measurements; for the other patientgroups in
vivo dosimetry is being introduced. Statisticsfor a group of 152 prostatepatients,each
having3-5 EPID measurements thusfiltering out randomuncertainties,show an average
meanγ-value per patient of 0.41, and an averageisocenterdosedifference of -1.5%
betweenEPID and plan. Clinically relevanterrorswere detected in four prostate plans,
andthese planswerereplaced.Preliminary resultsfor head&neck,breast andlung IMRT
treatments show the feasibilit y of the method for these sites but inhomogeneity
correctionsneedto berefined to improveaccuracy.

Conclusions: For a variety of treatment sites, 2D in vivo EPID dosimetry is now
clinically used,or will be introducedsoon,for IMRT verification of all curativepatients.
In this way, an efficient and accurate routineprocedurehasbeendevelopedfor routine
purposesproviding the radiotherapy chainwith anextrasafety net.


