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[ Abstract] Objective To investigate the effects of total-body PET/CT imaging with short acquisi-
tion time on image quality and lesion detectability in lungs and parenchymal organs. Methods Sixty pa-
tients (31 males, 29 females, age (61.1+11.8) years) with pulmonary nodules (PN) and 53 patients (29
males, 24 females, age (56.7+17.2) years) with parenchymal organ lesions ( POL) who underwent total-
body PET/CT imaging in the First Affiliated Hospital of Shandong First Medical University between October
2021 and April 2022 were retrospectively analyzed. The acquisition time with PET was 600 s, and the recon-
structed images were divided into 6 groups based on different duration (30, 60, 120, 180, 300 and 600 s) ,
namely G30, G60, G120, G180, G300 and G600 groups. The subjective analysis was carried out with the
5-point Likert scale in 3 aspects: the overall impression of image quality, noise, and lesion conspicuity. The
objective analysis indicators included the SUV _ of the mediastinal blood pool ( MBP); the SUV
standard deviation (SD) and signal-to-noise ratio (SNR) of the liver; SUV
(TBR) of the lesions. Differences of the indicators among 6 groups were analyzed by Friedman test with

mean 9

and target-to-background ratio

max

Bonferroni correction. G600 served as the reference for the other 5 groups to test their lesion detectability.
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Results The subjective image quality of different groups for PN and that of G120, G180, G300 groups for
POL could meet the needs of clinical diagnosis in terms of the overall image quality, noise, and lesion con-
spicuity (all scores>3). There was no significant difference in the SUV . of MBP among different time
groups (median for PN; 1.52-1.56, median for POL: 1.35-1.47; X* values: 10.23, 11.02, both P>
0.05). Difference was not found in SUV . of the liver either ( median for PN; 2.51-2.56, median for
POL: 2.33-2.40; X values: 8.35, 8.93, both P>0.05). The liver SD significantly increased along with the
shortened acquisition time (X* values; 400.99, 400.00, both P<0.001; z values: from —16.90 to —3.15,
all P<0.003). The SNR significantly decreased along with the shortened acquisition time (X* values:
4.01, median for POL; 5.77-6.08; X* values: 8.58, 3.02, both P>0.05) and TBR (median for PN 2.42—
2.81, median for POL; 2.36-2.45; X* values; 9.83, 3.69, both P>0.05) of lesion were not significantly
different among 6 groups. Taking G600 group as a reference, the lesion detection rates were 100% in G30
group and other 4 groups for PN (81/81) and in G120, G180, G300 groups for POL (80/80). Conclusion
Total-body PET/CT imaging with acquisition time of 30 s for lungs and that with acquisition time of 120 s for
parenchymal organs are feasible for clinical use, with the PET image quality and lesion detectability maintained.
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ATP ( adenosine-triphosphate ) , = B2 IR

AUC (area under curve) , |2k F R

CI( confidence interval ) , TJ {5 [X |f]

CT( computed tomography) , &ML ZH A
CV( coefficient of variation) , 25 55 R %L

DNA ( deoxyribonucleic acid) , I EAZ IR
FDG ( fluorodeoxyglucose ) , JIit 580 #] 25 1

HAV (hepatitis A virus) , B R R 7%

Hb ( hemoglobin ) , IM.4T. 25 H

HBsAg( hepatitis B surface antigen) , Z B - R R P )7
HBV (hepatitis B virus) , ZBIF R 7

HCV (hepatitis C virus) , N EFR R

MRI( magnetic resonance imaging) , i 3:4R 1%
PBS( phosphate buffered solution) , B2 £k 2% Wik
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PCR (polymerase chain reaction) , 2 Bi5E ;2 b

PET
PLT

(‘positron emission tomography) , IF B T & SHAZ $ER2 AR
(platelet count) , Ifil /MR T4

RBC (red blood cells) , ZL 4 il

RNA (ribonucleic acid) , B R

ROC (receiver operating characteristic ) , 52 3# TAERFIE

ROI(region of interest) , /B 4HR X

SPECT ( single photon emission computed tomography) , #.5%F
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SUV
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( standardized uptake value) , bRUESEHUE
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oan(mean standardized uptake value) , F-IIHREREEUE

WBC ( white blood cells) , 14l fifl
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