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[ Abstract] Objective To investigate the predictive value of dynamic PET parameters of the prima-
ry tumor and major immune organs for the risk of lymph node metastasis in patients with non-small cell lung
cancer (NSCLC). Methods This was a retrospective cohort study. Data from 64 patients (39 males, 25
females, age: 42—76 years) who were pathologically confirmed as NSCLC and underwent total-body 60 min
dynamic "*F-FDG PET/CT scans at the First Affiliated Hospital of Shandong First Medical University be-
tween January 2021 and July 2025 were collected. Patients were categorized into a group without lymph node
metastasis (NO; n=29) and a group with lymph node metastasis (N+; n=35) according to postoperative
pathology. Static PET data were reconstructed from the 50—60 min scan segments. Mann-Whitney U test was
used to compare the differences in parameters between groups. ROC curves analysis were used to evaluate
the predictive value of parameters for lymph node metastasis, and different AUCs were compared by Delong
test. Various parameters were incorporarted into multivariate logistic regression analysis to predict independ-
ent influencing factors of lymph node metastasis. Results The K;, target-to-background ratio (TBR) based
on the dynamic PET parameter K; (TBR-K,), SUV SUV and TBR based on the static PET parame-
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ter SUV, ... (TBR-SUV,..) of primary tumor in the N+ group were higher than those in the NO group (Z
values ; from —4.07 to —3.33, all P<0.001). The spleen-K,, bone marrow-K,, bone-to-liver ratio (BLR)-K,,
and bone marrow SUV,_ were higher in the N+ group than those in the NO group ( Z values: from -2.99 to
-2.08, all P<0.05). Multivariate logistic regression analysis indicated that the TBR-K, of primary tumor
based on dynamic PET parameters was an independent predictor of NSCLC lymph node metastasis (odds ratio
(OR)=1.745, 95% CI. 1.238-2.458, P=0.002). ROC curve analysis showed that the AUC of the dy-
namic parameter TBR-K; of primary tumor was 0.797, which predicted the risk of lymph node metastasis bet-
ter than the static parameter SUV  (AUC=0.743; Z=1.97, P=0.048). The AUC of immune organ
spleen-K; was 0.683, the AUC of bone marrow-K; was 0.724, and the AUC of the combined model of prima-
ry tumor TBR-K;, spleen-K; and bone marrow-K; was 0.857, which was superior to the single model spleen-
K, (Z=2.26, P=0.024). Conclusions Dynamic parameters outperform traditional static parameters in pre-
dicting NSCLC lymph node metastasis. Combining dynamic metabolic characteristics of primary tumor with
those of immune organs further enhances predictive performance, providing a non-invasive tool for early clin-
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ical identification of lung cancer metastatic risk.
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