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ABSTRACT

The study was carried out to compare the physical performance characteristics and
radiation dose of four unique CT scanners and investigate the effects of slice thickness and
pitch. These scanners included a 4™ generation conventional CT (PQ2000, Picker), a 3"
generation single slice CT (Asteion, Toshiba), and two multislice CT (LightSpeed Plus,
General Electric Medical Systems and Somatom Sensation 64, Siemens). Physical
performance characteristics were evaluated in terms of image noise, uniformity, low contrast
resolution, high contrast resolution, and slice thickness accuracy, each in comparison to the
performance measured on a conventional CT scanner. A Catphan phantom was used to
characterize for both axial and helical modes of scanning. The radiation dose measurements
were taken from a pencil ionization chamber supported free in air at the center of the CT
gantry. Results from the study showed that, the single slice scanner was inferior in terms of
noise content, resulting in degraded visualization of small low contrast objects. Image noise
characteristics of both multislice scanners appeared comparable and superior to that
conventional scanner. Low contrast resolution of 4-multislice CT was comparable or superior
to that of the conventional scanner but the low contrast resolution of 64-multislice CT was
worse than conventional CT. The single slice and both multislice scanners were superior to
conventional CT in terms of both uniformity and high contrast resolution. Slice thickness
accuracy in all scanners was comparable. Radiation dose in all scanners trended higher than
conventional CT. Slice thickness and pitch were factors affecting image quality and radiation
dose for all scanners. Slice thickness was an important factor in controlling image quality and
radiation dose in all parameters except nCTDI,; of multislice scanners. The changing in pitch
impacted on image noise, low contrast resolution, and CTDI,, but did not affect uniformity
and high contrast resolution.
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