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Eachintensity-modulatedradiation therapy(IMRT) field includesmany small,

irregular,andasymmetricfields that completelyobscuretherelationshipbetweenmonitor

unit (MU) settingandradiationdose. Uncertainty and inaccuracy of dosedeliverywith

IMRT is primarily attributed to theleaf positioningaccuracy,modeling of radiation

output for smallfield sizes,modelingof beampenumbra,andthedoseoutsidetheIMRT

field. Dose-differencedistribution, distance-to-agreement (DTA), anda numericalgamma

indexareoftenusedto evaluatethequality of agreement betweenmeasuredand

calculateddosedistributionsfor theIMRT fields. Thetolerance limits basedon these

indicesfor IMRT QA are oftennot adequate becauseall these methodologiesdo not

account for space-specific doseuncertainty information. In otherwords,singletolerance

criterion is appliedto all testpointseven whendoseuncertaintyis significantlydifferent

from point to point. At anygivenpoint, thedose uncertaintydependson different levels

of doseandgradientsfrom multiple smallbeamsratherthanthat of theoveralldose

profile. Therefore,newmethodologies are neededthatdeterminedose uncertaintiesbased

on thedoselevel andgradientinformationof eachsmall field.

In IMRT, it is sometimes difficult to have agreementbetween calculation and

measurementof doseat all pointsin a 3-D dosedistribution.A disagreementat a few

pointsdoesnot necessarily lead to negativeoverallresultif other comparable pointsare

well within theestablished tolerancelimits. We will describe a newapproach in

establishingtolerancelimits andaction levelsfor IMRT QA thatwill ensuredeliveryof

prescribedradiationdosewithin anacceptablelimit of 5%.

Educational Objectives:

1. To describe theuncertaintiesin IMRT planninganddelivery

2. To describetheimpactof spatialand dosimetricuncertaintieson theIMRT

dose distribution

3. To describethelimitationsof currentmethodologiesof establishing

tolerancelimits for IMRT QA

4. To describenewmethodologiesfor establishingtolerancelimits for IMRT

QA
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