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Purpose: To developa tool utilizing MLC-log filesandMonte Carlo(MC) doserecalculationthatwill allow cumulativedeviationsof
IMRT patient plansto be assessedoverthetreatmentcourse by taking into accountthepossibleinaccuracy in theIMRT delivery.
Method and Materia ls: Prostate,head andneckandlung IMRT patients wereselected. The deliveredMLC positionsduring the
IMRT delivery wererecordedin the form of MLC-log files which wereconverted to MLC leaf-sequence files. Thesefiles werethen
transferred back to the TPS and were attached to the original planned IMRT fields to regeneratethe delivered dosedistribution.
Deliveredfractional dose to each patientwasthenre-producedusing MC calculation. Therecalculated fractionaldosescalculatedvia
MC, which utilized thedelivered MLC leaf-sequences, werethencombinedto producecorrectcumulative dosedistribution received
by thepatient duringtreatment. Both deliveredfractional andcumulative dosedistributionsandcorrespondingDose-Volumestatistics
werethencompared with theonesobtainedfrom theoriginal IMRT plan.
Results:For H&N IMRT case,the fractional changesin delivereddose-volumeindiceswere <1%. Thechangesin critical structure
doses were negligible. For lung IMRT case,the differencesin all dose-volumeparameterswith MC re-calculationusingthedelivered
MLC-sequencesandtheoriginal plannedMC dosecalculation werelessthan1.1%for PTV andall critical structures, exceptfor the
esophaguswheredifferencesin D30 were2.4%. The similar results havebeenobtainedfor theprostatecasein thestudy.
Conclusion: The utilization of Monte Carlo for the recalculationof actual fractional dosesdeliveredto the patients using the
delivered MLC leaf sequence files for eachIMRT field providesa powerful tool for offli ne QA of IMRT patientsand can alsobe
util izedfor theverificationof adaptive radiotherapy.
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