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[Abstract] Objective To establish a low-dose but image-comparable respiratory-gated PET/CT
(RG PET/CT) protocol based on 30 mA tube current plus other improved scanning parameters, such as the
tube current, the number of respiratory phase and length of breathing cycle. Methods Twenty-six patients
with ®F-FDG-intaking lung nodules underwent one-bed standard-dose PET/CT(120 mA, 2 min/bed )and low-
dose RG PET/CT (30 mA, 6 respiratory phases, Imin/phase ). The radiation dose and image quality were
analyzed subsequently with signal to noise ratio (SNR)for PET and the homogeneity, noise level for CT
in the water phantom respectively. Otherwise the CT images were both visual evaluated by two experienced
doctors. In addition, different respiratory cycle was simulated to observe its relation with radiation dose.
Results The effective dose of low-dose RG PET/CT was 4.88~7.69 mSv [mean (5.68+0.83) mSv].
The PET SNR showed no significance between groups. The homogeneity of 30 mA is good (< 5 HU),
although noise level was high, the visual character like lobulation, speculation of lung nodule was superior
in some respiratory phases. The radiation dose was positively correlated with respiratory cycle. Conclusions
The performance of low-dose RG PET/CT was comparable to those of standard-dose PET/CT based on a
protocol with 30 mA tube current, 6 respiratory phases and breathing state of eupnoea. It produced a much
lower radiation exposure and the image quality was enough for clinical use such as delineation of tumor
active target, characterization and staging of lung nodules, etc.
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0.5 1.5 3.94 63.03
1.0 20 5.25 84.04
1.5 2.5 6.57 105.05
2.0 3.0 7.88 126.06
2.5 35 9.19 147.07
30 4.0 10.50 168.07
35 4.5 11.82 189.08
4.0 5.0 13.13 210.09
45 5.5 14.44 231.10
5.0 6.0 15.76 252.11
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6.0 7.0 18.38 294.13
6.5 7.5 19.70 315.14
7.0 8.0 21.01 336.15
7.5 8.5 22.32 357.16
8.0 9.0 23.64 378.17
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