AbstractlD:4441Title: IMRT PatientQA

Intersity modulatedradiationthergy (IMRT) hasbecomethe standardof-care for most cancertreatmentprograms. According to the 2004
AAPM prdfessbnalinformation suvey, 87 percert of theresporlens hadIMRT on one or moretherapyunitsat thar institution. Theclinical
succesful or failure of an IMRT treamentprogramis depexdanton the correctdelivery of the 3D dosedistributionscalculatedby the planning
system (Planred Dosg to the correct locaion in the patient (Delivered Dose). Thereare many sources of error that can ariseduring IMRT
planningandddivery. Howeva, it is ultimately the responsibity of the Medical Physicistto enaire thatthe PlannedDose"agrees"with the
Delivered Dose. The difference betweenPlannedDose and Delivered Dose (i.e. Error) in IMRT can originate from at leastthree diff erent
sources: 1.) Thetreatmenplanning modéd, 2.) Treatmentdelivery dosimetryand mechanicsand3.) Time-dependnt target/tisse positioning.

ThelMRT treatmat planning model mustbe evaluatedaspartof theinitial IM RT commissioning, andagainafter majorsoftware upgrades The
IMRT modelevaluationcan be performed usinggeometricestplans,anthropomorphiphantomtestplans,andpatienttestplans. Calculatedand
measuied abolute and relaive dosesshoull be conmpared using multiple measurementechngues,suchasfilm, ionization chambers,TLDs,
diodes, electronicimaging devicesgetc. Thetestplansandtechniqueshould be similarto thosethatwill beusedin clinical practice.

The multileaf collimator and the linear acceleratomust be evaluatedor dosinetricandmechanicabccuagy. IMRT testseqencescanbe used
to evduate leaf positionalaccuracy, time-dependanleaf postioning, motor peiformance,and dogmetry. Thesetests can be performed using
film, ionization chambes, TLDs, diodes, electonic imaging devices, etc. In addition, patientspecific IMRT quality assirance should be
performedfor eachpatientto verify thatthe plannedanddelivereddoses arewithin tolerance.

An additionalsourceof error in IMRT is the uncertanty in the position and shapeof the target volume. The use of imageguidedradation
therpy canhelp minimize, but will not eliminatetheseerrors. The impactof intra-fraction motion on IMRT delivery canbe measuredisinga
dynamic motion phantomto simuate clinical condtions. Film, ionization chanbers, TLDs, or diode dosimetess canbe placedin the dynamic
phantan to directly meaure theimpactof motion on IMRT dosimetry.

This continuing educationcourse will discus commercialy available dose measurementools, phantens and techniquesfor peiforming
acceptane testing,commissioningand routine quality assirancefor the IMRT process. The threeclassesf error will be discused,with a
specid emphasi®n the lessonslearnedandmanpowerequiremets.

EducationalObjectives

1. To understandheisswessurrounding IMRT quality asurance

2. Toidentify potential soucesof errorsin IMRT quality assirance

3. Toreviewthetoolsusedin IMRT quality assuane

3. To understandheimpactof targetlocalizationandpatientpositioningon IMRT



