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Abstract : Discovery MI (DMI) is the world's first positron emission tomography (PET) /computed tomography (CT)

equipped with a silicon photomultiplier (SiPM) as a photosensor. Moreover, for subjects with a fine physique, PET image

quality has been reported to improve with higher F-fluorodeoxyglucose (F-FDG) dosages per unit of body weight'® with
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an upper limit of 5 MBq/kg. PET/CT equipped with a photomultiplier tube (PMT) was used for such reports. However,
the assessment of the impact of physical sizes on the liver signal-to-noise ratio (SNR), which is an image quality
assessment index for PET imaging with DMI with SiPM, has not been reported previously. The purpose of this study was
to analyze the clinical images of patients undergoing FDG-PET testing with DMI and discuss the relationship between
PET image quality and patient’s physical size, which is an inherent factor for individual subjects.

This study included 91 patients who underwent FDG-PET testing with DMI. Individual coefficients of correlation
between the liver SNR and the patient’s unique factors, including body weight, were calculated and reviewed. A
comparison of liver SNRs obtained by DMI and Discovery ST Elite (DST), a PET/CT equipped with a conventional
detection unit, was also conducted.

Liver SNRs with DMI was 15.26 £2.16 with body weights of 30 —90 kg. Liver SNR figures were not altered by
increases in body weight, body mass index (BMI), and cross-section area. Liver SNRs tend to be slightly higher with
increased dosages and heights. Moreover, liver SNRs obtained by DST were smaller than 10, which is a reference
specified in the Cancer FDG-PET/CT Imaging Procedure Guidelines in most cases. Therefore, DMI delivers stable and
superior images.

As factors of the superior image quality of DMI, twice as high photodetection efficiency as PMT provided by the use of
SiPM, and better contrast and sensitivity from greater time-of-flight (TOF) effects with the employment of Compton
scatter recovery and TOF temporal resolution as good as 390 s were identified.

Images by DMI equipped with SiPM were confirmed to be stable of high quality without significant impact on body
weight, height, BMI, dosage, and cross-section area, which largely affects the conventional PET image quality.
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Fig. 1 Relationship between Subject Weight (in Kilogram) and Dose
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Fig. 2 Setting of ROI for Liver SNR Analysis
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