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Purpose:
To assessthesensitivityof singlefield planardosimetry in detecting IMRT

dosimetric errors.
Method and Materials:

Basedon ion chamber measurementsof thetotal planin a cylindrical phantom,
threeIMRT planswere foundto becalculatedaccurately. Eachplanwasthenre-
optimizedwith aggressivedoseconstraints sothatthenew treatmentfields werehighly
modulated. Highly modulated fields arecalculatedlessaccuratelyin our planning
system, andion chamber measurementsconfirmedtheseplanscontained significant
dosimetric errors. All six plans(three clinical, three faulty) wereanalyzedwith two
meansof individual field planar dosimetry– portaldoseimagingwith anEPID anda
commercial ion chamber array. Gammaanalysis wasperformedwith 2%/2mmand
3%/3mmcriteriato determinea score which would detectthethreeflawedIMRT plans.
Results:

With theEPID and2%/2mmcriteria, thefractionof pixelspassinggammawere
between0.94and0.96 for boththeacceptable andflawedIMRT plans. (Standard
deviation = 0.02to 0.03) With theion chamberarrayand 2%/2mmcriteria, the
acceptable planshadgammascoresfrom 0.92to 0.95(standard deviation = 0.04to 0.05)
andtheflawedplanshadscores from 0.87to 0.98 (standard deviation = 0.01to 0.07).
Thedifferencebetween acceptable andfaulty planswasdiminishedfurtherwhengamma
criteria wereexpandedto 3%/3mm. No thresholdwasfoundfor anyanalysis which
couldpredictdosimetric accuracy.
Conclusion:

Deconstructionof anIMRT plan for field-by-field QA requirescomplexanalysis
methodssuchasthegamma function. Distanceto agreement,a component of thegamma
function,hasclinical meaning in a composite plan,but whenappliedto individual,highly
modulatedfields, it can mask real dosimetricerrors. While planar dosimetrymay
compriseonefacetof aneffective QA protocol, it is insensitiveto dosimetric
inaccuracies.


