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Purpose: To describe a simple quantitative method to optimizeand monitor pediatric CT imagequality and dose.

Method and Materials: Measurements were performed on a multi -detector CT using helical pediatric brain and body
protocols. Water phantomswere usedto evaluateHU accuracyand imagenoise(HU standard deviation) with increasing mAs
(dose). A commercial 20-cm water phantom wasusedand homemade 15-cm and 10-cm diameter water phantoms usedto
simulate pediatric conditions. Images were inspected for artifacts. Low contrast and noisemeasurementswere performed
with the Catphan 15-cm diameter low contrast module inside and outside the Catphan phantom. Quantitat ive contrast, noise
and contrast-to-noiseratio (CNR) measurementswere obtained by placing ROIs over the target and background areas.

Results:Noisedecreasedwith increasing mAs and wasproport ional to 1/SQRT (mAs). Noisewere strongly dependenton
object size. At constant mAs, image noisewas33% and 58% lower in the 15-cm and 10-cm objects respectivelythan in the 20-
cm object. CT number accuracy in the 10-cm object wasoutside the ± 5 HU range (AAPM TG-66). Ring artif acts were
observedon the 10-cm images. Measured contrast was in agreementwith the Catphan’s nominal contrast. Measured noisein
the low contrast modulewasin agreementwith the water-phantom measurements and providedan independentnoise
measurementin addition to providing a CNR measurement. At constant technique,CNR increasedwith decreasingobject
size.

Conclusion: Simple 10-cm and 15-cm water phantomsand the 15-cm Catphan low contrastmodule can beusedto rapidly and
quantitatively assessHU accuracy, image contrast, noiseand CNR of pediatric CT protocols. Scanning requires lessthan 15
minutes. Quantitative analysis canbe performed rapidly on most CT viewing consoles.This quantitative method can be used
to optimize pediatric CT imagequality and dose,to monitor pediatric CT scannerperformancerout inely.


