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Purpose: In head-and-neck IMRT treatment,dosesto targets and critical organsare affectedby many factors including patient
positioning, weight loss and tumor shrinkage. To ensuretherapeutic effectiveness, re-planningwith a new CT is often conducted.
However, it remains unclear how to re-plan in time before intolerable dose deviation occurs. We proposeto use EPID to
quantitatively monitortreatmentdelivery andguide re-planningdecision.

Method and Materials: In the method,baselineexit intensity mapsareobtainedwith EPID duringthefirst treatment.Exit intensity
mapsduring thefollowing treatments arecomparedagainstthebaseline. Whendeviationfrom thebaselineis beyonda threshold, re-
planning maybeconsidered. To test themethod,a phantom study and a patientstudyareconducted.In thephantomstudy,a
cylindricalphantomwith a 2.5cm bolusis scannedwith CT, andan IMRT planis generatedin an Eclipseworkstation. Thebaseline
intensity mapsarefirst obtainedwith EPID. Then, two newsets of intensity mapsarerespectivelyacquiredaftera shift of the
phantom by 2cmto simulate mis-positionig andbolusremovalto simulate tumor shrinkage. Deviationsare quantified with gamma
analysis. In thepatientstudy,exit intensitymapsareacquiredfor nineconsecutivehead-and-neckIMRT treatments.Thefi rst set is
used as baselineandcomparedagainst theresteight sets.

Results: In thephantomstudy, the shift andbolusremovalintroduceconsiderable deviations, indicatedby low passrates of 50%. In
thepatient study,pass ratesof certainfields aftersevenfractionsaredroppedto 70%,which is well below95%passrateof portal
dosimetryat DUMC. This suggests averification of patientpositioningandtargetswith considerationof re-planning.

Conclusion: This work presents a real-time, efficient andquantitative tool to monitor head-and-neckIMRT delivery. Future work
involvesautomation of this method.


