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Abstract:

Four-dimensional computed tomography (4D CT) images are used to manage the respiratory-
induced moving tumour problem. A pitch ratio is the main factor for radiation dose and image quality
of 4D CT. Therefore, the purpose of this study was to determine the optimal pitch ratio for 4D CT
images in moving target volume that related with respiratory rate. A CT scanner with a Real-time
Position Management'" system was used. A respiratory phantom was used to simulate tumor motion
up to 1 cm in the supero-inferior direction. Four different pitch ratios were compared, recommended by the
manufacturer of the CT scanner, average pitch ratio between recommended by the manufacturer and
used by hospital, routine use (old pitch ratio from the manufacturer of the CT scanner) and calculated
equation, Maximum pitch ratio=Rotation time (s)xBreath rate (breaths/min)/60(seconds/min). Image
data sets were acquired with three different respiratory rates 10, 15 and 20 BPM. The raw image data
was reconstructed in 4 phases of respiratory binning at 0%, 25%, 50% and 75%. All images in each
pitch ratio groups were calculated and analyzed in terms of percent difference of volume and elongation.
Image quality was evaluated by 5 radiation oncologists. Additionally, CTDI,,, (Volume CT Dose
Index) was measured at different pitch ratios. As a result, the percent difference of volume and elongation
of pitch ratio as recommended by the manufacturer were not different (p-value>0.05) compared to the
other groups. Image quality between average pitch ratio and the one recommended by the CT manufacturer
were not significantly different (p-value>0.05). Also, CTDI,, decreased with lower pitch ratio. In
conclusion, the average pitch ratio was optimal for 4D CT images with the percent difference of
volume, elongation and image quality results comparable with the recommended by the CT manufacturer,

and decreased dose by 31.3%.

Keywords: 4D CT image quality, 4 dimensional computed tomography, moving target volume, pitch

ratio, radiation dose
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