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Invio Abstract 

A simple method for low-contrast detectability, image quality, and dose optimization
with CT iterative reconstruction algorithms and model observers

Luca Bellesi1, Rolf Wyttenbach2,3, Diego Gaudino1, Maria Antonietta Piliero1, Francesco Pupillo1, Margherita
Casiraghi1, Antonio Braghetti2,Carla Puligheddu2 and Stefano Presilla1

1 Medical Physics Unit, Ente Ospedaliero Cantonale, Ospedale San Giovanni, Bellinzona
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Purpose: The aim of this work was to evaluate detection of low-contrast objects and image quality in computed
tomography (CT) phantom images acquired at different tube loadings (i.e. mAs) and reconstructed with different
algorithms, in order to find appropriate settings to reduce the dose to the patient without any image detriment.
Methods and Materials: Images of supraslice low-contrast objects of a CT phantom were acquired using different
mAs values. Images were reconstructed using filtered back projection (FBP), hybrid and iterative model-based
methods. Image quality parameters were evaluated in terms of modulation transfer function; noise, and uniformity
using two software resources. For the definition of low-contrast detectability, studies based on both human (i.e.
four alternative forced-choice test) and model observers were performed across the various images.
Results: Compared to FBP, image quality parameters were improved by using iterative reconstruction (IR)
algorithms. In particular, IR model-based methods provided a 60% noise reduction and a 70% dose reduction,
preserving image quality and low-contrast detectability for human radiological evaluation. According to the model
observer, the diameters of the minimum detectable detail were around 2 mm (up to 100 mAs). Below 100 mAs,
the model observer was unable to provide a result.
Conclusion: IR methods improve CT protocol quality, providing a potential dose reduction while maintaining a
good image detectability. Model observer can in principle be useful to assist human performance in CT low
contrast detection tasks and in dose optimization.
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