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[ Abstract] Objective To optimize 6-'"® F-fluoro-L-dopa ("*F-DOPA) PET/CT images under low-
acquisition conditions using generative adversarial network (GAN), to explore the feasibility of low-dose and
short-time acquisition protocols, and to evaluate their impact on the imaging diagnosis of Parkinson disease
(PD). Methods This was a retrospective self-controlled imaging study. From January 2023 to December
2024, a total of 98 PD patients (56 males and 42 females; age 51-81 years) who underwent "*F-DOPA
PET/CT examination in the First Affiliated Hospital of Guilin Medical University were consecutively en-
rolled. Tmages were reconstructed under different acquisition times (20, 15, 12, 9, and 5 min) and injec-
tion doses (370 MBq, 60% effective counts, and 30% effective counts) , with 20 min and 370 MBq defined
as the standard group. A GAN was employed for image optimization, using low-acquisition-condition images
as input and standard-acquisition images as the target, enabling the generated images to progressively ap-
proximate the quality of the standard images. Image quality was assessed using visual quality scores, semi-
quantitative analysis ( caudate and putamen uptake indices) , and quantitative analysis, including structural
similarity index (SSIM) and peak signal-to-noise ratio (PSNR). Data before and after intra-group optimiza-
tion were compared using paired ¢ test. Results After GAN-based optimization, image quality scores were
significantly improved across all groups (¢ values: 2.03-2.70, P values; 0.007-0.042). In the 5 min
group, scores increased from 3.2+0.6 to 3.8+0.5 (¢=2.70, P=0.007) , while in the 30% effective counts
group, scores increased from 3.5+0.5 t0 3.9£0.4 (1=2.34, P=0.019). In the 5 min group, the caudate
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uptake index increased from 1.10+0.15 to 1.20+0.14 (¢=2.90, P=0.015), and the posterior putamen up-
take index from 0.80+0.10 to 0.90+0.11 (£=2.68, P=0.021). In the 30% effective counts group, SSIM
increased from 0.80£0.05 to 0.86+0.04 (t=2.78, P=0.015), and PSNR increased from (28.7+2.0) dB to
(31.2+1.9) dB (¢=2.90, P=0.011), indicating image quality comparable to that of the standard group.
Conclusion GAN-based methods can substantially improve the quality of *F-DOPA PET images acquired
under low-parameter conditions, offering the potential to reduce radiation exposure and acquisition time

while preserving essential diagnostic information.
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