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Purpose: Thepurpose of this work wasto compare clinically relevantpoint dosemeasurements in bothhomogenousgeometricand
anthropomorphicphantomsin orderto comparetheeffectsof MDCT tube-currentmodulationon thedose distributions in each. These
dosemeasurementswere compared to corresponding CTDIvol measurements to determinethis metric’s effectivenessin describing
clinical scandosesin MDCT.

Method and Materials: A fiber optic coupleddosimeter systemwas utilized with both a homogenousellipti cal phantomand an
anthropomorphic phantom incorporating accurate anatomical features scaled to represent ICRP referenceman. Point dose
measurements were taken at variouspoints in both phantoms using routine abdominal scantechniques. Both modulatedand fixed
tube-currentscans wereperformed, and theresulting data wasusedto createan isodosemap for each phantom. CTDI measurements
weretaken using the samescan techniques, and the resulting CTDIvol wascomparedto the dosesmeasured usingthe elliptical and
anthropomorphicphantoms.

Results:Tube-currentmodulatedscans producedanaveragepoint dosereductionof 7.6%in a homogeneouselliptical phantom.This
reduction wasaccompanied by a moreuniform dosedistribution acrossthetransverse slice, with themostreductionapparentacross
the minor elliptical axis. The average point dosereduction wasslightly lessin theanthropomorphic phantom, wheretubemodulation
resultedin anaveragedose reduction of 4.5%anda similar improvementin doseuniformity. CTDIvol wasfoundto underestimatethe
averagepoint dosemeasuredfrom theanthropomorphic phantom,with measureddosesbeing 90% higherthanthepredictedCTDIvol .

Conclusion: Tube-currentmodulationwasfoundto reduceboththeaveragedoseandthedosevariation for anindividualslicein both
a homogeneousgeometricphantomand a heterogeneousanthropomorphic phantom. CTDIvol was found to be a poor predictor of
organdosesin MDCT.


