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Purpose: To evaluatethe useof independent monitor unit (MU) calculationsoftwareand statisticalprocess
control (SPC)as a surrogatefor physical measurementsin intensity-modulatedradiotherapy(IMRT) quality
assurance (QA). Method and Material s: Physical measurementswere comparedwith the results from an
independentcommercialMU calculation softwareprogram(IMSUREv3.0.2,StandardImaging,Middleton WI)
for patients treatedwith IMRT. Treatmentplansfor delivering IMRT werecomputedfor 25 patients usinga
commercial treatment planning system(TPS). A “phantom plan” wascalculatedfor eachpatient by replacing
the patient’s virtual simulation CT data set with a CT scan of an ellipsoidal water equivalentphantom.
Measurements of dose weremadeat two locationsusinga calibrated0.2 cc Farmer-type ionization chamberin
the phantom. Thedosewas deliveredusing the samecomputer files andlinear acceleratorparameters that were
to be used for treatingthe patient. The dosesmeasuredat two points in the phantomwerecomparedwith the
doses computed by the TPSat the same points in the “phantom plan”. Independentcalculationsof dosewere
computedusing IMSURE at the same points and comparedwith dosescomputed by the TPS. The dose
differenceswere analyzed using the methodsof SPCandlinear regression correlation statistics. Results: The
SPC parameterscalculated for the dose measurementsandthe IMSURE dosecalculationswere0.5%average,
3.3% upper limit, -2.4% lower limit and 1.2% average,3.8% upper limi t, -1.4% lower limit, respectively.
IMSURE calculated dosesandmeasureddosesboth demonstrateda significantcorrelation(P< 0.001)with TPS
calculateddoses.Conclusion: IMSURE dosecalculationsandphysicaldosemeasurementsproducedsimilarly
stableSPC chartsandboth weresignificantlypredictive of TPS dosecalculations. IMSURE dosecalculations
canbeusedasa surrogate for physicaldosemeasurements in IMRT QA.


