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Purpose: To develop a convenient andeffectivepatient-specifi c IMRT quality assurance(QA) procedure utilizing MLC dynalogfi les.

Method and Materi als: IMRT plans aredeliveredwith multi-leaf collimators (MLC). The complexity of MLC motion andpatterns
maycause leaf positioning andM errorsthatleadto IMRT dosedeliveryerrors. MLC dynaloglog files record actualMLC leaf motion
andMU fractions. MLC log fil esaretakenfor the IMRT plan delivery. In-housesoftwareis used to analyzethe log files. MLC leaf
sequence fi les are rebuilt from MLC log fi les and used for Monte Carlo simulation to calculateplan delivery error. MU-weighted
position-MU (WPM) is defined to quantify the doseerror causedby MLC leaf position errors and MU errors. Mapcheckis used to
verify thedoseerrorcalculation.

Results:Ten IMRT plansfor prostate andhead-and-neckcancerswith different field sizeswereincludedin this study. Theplanswere
generated as real IMRT QA plans and delivered in both sliding-window and step-and-shootmodeson threeVarian machines.The
averagefield size for the prostate planswas 9x6 cm2, and14.5x16.7 cm2 for the head-and-neck cases. WPM averagedover prostate
planswas-0.2 % for both sliding-window andstep-and-shoot modes,while MonteCarlo showeda 0.5 % dosedifferencebetweenthe
plan and measurement,and Mapcheck measurement gavea doseerror of 1.0 %. For the head-and-neck plans, WPM was 1.74 % in
average, andthe doseerror from Mapcheck was0.5 %, which wascomparable to 0.8 % from Monte Carlo. The variations of WPM
betweenthreelinacswereless than0.08 %.

Conclusions: IMRT QA canbesimplified utili zing MLC log files. WPM canbedirectly usedto estimatetheIMRT dosedeliveryerror
causedby MLC motion andMU errors.


