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Abstract

Purpose: Quantitative analysis and dose determination in 18F-FDG PET imaging are commonly based on total body weight; however,
such approaches do not adequately account for individual differences in body composition, including fat and lean tissue proportions.
This study aimed to propose and validate a radiopharmaceutical dose correction model based on organ volume derived from CT
images, reflecting metabolically active tissue. Materials and Methods: Parenchymal organ volume data (liver, kidneys, and spleen)
from 790 adults were extracted from the TotalSegmentator open-source dataset. A weighted sum model was established based on
a standard adult (65 kg), incorporating a sensitivity (damping) factor and a clamping technique (£30%) to prevent excessive dose
variation. Model optimization was performed using 5-fold cross-validation, and clinical feasibility was evaluated using CT data from
nine patients. Results: At the optimal sensitivity parameter (5=0.5), more than 95% of the simulated cohort fell within the clinically
recommended dose range (148~208 MBq), with a mean calculated dose of 178.00%16.65 MBq. External validation demonstrated that,
despite substantial variations in liver volume (730~2,965 cm?), the predicted doses consistently remained within the safety range,
effectively preventing both over-administration and under-administration of radiopharmaceuticals. Conclusion: The proposed
organ volume-based model enables stable and reasonable dose estimation without relying on total body weight information. This
approach may serve as a practical and safe alternative for personalized dose optimization and provides a foundational framework
for future Al-based automated prescription systems.
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Table 1. Volumetric characteristics of the optimization cohort and External validation cohort
Volumetric characteristics of the optimization cohort

Organ Liver Kidney Spleen

Measurement Value Mean Volume (cm?®) 1,493.4 235.9 2314
Standard Deviation (cm?) +513.8 +1352 +190.2

External validation cohort

Organ Liver Kidney Spleen

Measurement Value Mean Volume (cm?®) 1,562.4 3117 266.5
Standard Deviation (cm?) +612.3 +90.2 +154.8
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Fig. 1. Optimization of the sensitivity (damping factor) using 5-fold cross-validation
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Fig. 2. The unoptimized linear model (S=1.0) shows a wide variance with a low fit rate (49.7%), indicating a high risk of
over- or under-administration of radiopharmaceuticals

2F ArEE W TS 1780011665 MBgR, WA 08 Q5= 9 S RAT AR 7oA E = E e ot u %
& 3] 4skoh= YA RS W {THFig 3.
o E i) ehy1 2] S-S AIA| PET/CTS Al 91 o] Ekx| oo Efof] -85}0] 7HE At S EAI5H3 tHFig. 4.-7.].

Korean Journal of Nuclear Medicine Technology 5



Analysis of a Parenchymal Organ Volume-Based Dose Correction Model for ¥F-FDG PET Radiopharmaceuticals
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Fig. 3. Frequency distribution of calculated ®F-FDG doses using the optimized model (S=0.5)
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Fig. 4. Scatter plots illustrating the relationship between organ volumes (Liver)
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Fig. 5. Scatter plots illustrating the relationship between organ volumes (Kidney)
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C. Spleen Volume vs Dose
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Fig. 6. Scatter plots illustrating the relationship between organ volumes (Spleen)
D. Distribution of Correction Factors
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Fig. 7. Histogram showing the distribution of the correction factors (Forg), confirming that adjustments are centered
around 1.0
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