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Prediction model for positive lymph node ratio of gastric cancerbased on radiomics

CHEN Lingchi"?, ZHOU Qianzheng', LI Qiong', LI Fengyuan', XU Hao"

'Department of General Surgery, the First Affiliated Hospital of Nanjing Medical University, Nanjing 210029;
*Department of General Surgery, Hai’ an Traditional Chinese Medicine Hospital , Nantong 226600, China

[Abstract] Objective: To develop and validate a nomogram model based on preoperative contrast-enhanced CT radiomic features
combined with clinical factors for predicting the lymph node ratio (LNR) in gastric cancer patients, aiming to provide a basis for
individualized treatment decision - making. Methods: Clinical data and preoperative enhanced CT images of 380 patients who
underwent radical gastrectomy were retrospectively collected and divided into a training set (n=266) and a validation set(n=114) in a
73 ratio. Radiomic features were extracted from arterial and venous phase images using the PyRadiomics platform. After feature
selection, three machine learning algorithms, namely support vector machine (SVM), random forest (RF) , and logistic regression (LR) ,
were employed to build prediction models. Model performance was evaluated using the area under the receiver operating characteristic
(ROC) curve (AUC) and decision curve analysis (DCA). Significant predictors were incorporated into multivariate logistic regression
to construct a nomogram. Results: The RFmodel demonstrated the best predictive performance, with AUC values of 0.733 and 0.778 in
the training set and validation set, respectively. Multivariate analysis identified sex, clinical N stage (¢cN) , and radiomic score (Rad-
score)as independent predictors of LNR (all P < 0.05). The nomogram incorporating these factors showed excellent predictive efficacy
in the validation set, with an AUC of 0.821, and DCA indicated favorable clinical net benefit. Conclusion: A nomogram integrating
radiomics and clinical factors was successfully developed and validated for the preoperative prediction of LNR in gastric cancer
patients, which can effectively predict the LNR status of gastric cancer patients preoperatively, helping to identify high-risk patients
and guide individualized treatment strategies.
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A: Identification of the optimal prognostic cut-off value for the LNR was calculated by the cut-point function. B: Survival analysis based on the LNR

cut-off, presented as Kaplan-Meier curves for the high- and low-LNR groups.
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Figure 2  Siratified survival analysis based on LNR
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Table 1 Comparison of basic information between the two groups of patients

Variable Training set(n=266) Testing set(n=114) P

Sex[n(%)] 0.637

Male 188(70.7) 84(73.7)

Female 78(29.3) 30026.3)
Age(years,x £ s) 62.3+10.2 62.1 £9.6 0.873
cT stage[n(%) ] 0.179

1 21(7.9) 7¢6.1)

2 36(13.5) 21(18.4)

3 126(47.4) 42(36.8)

4 83(31.2) 44(38.6)
cN stage[n(%) ] 0.439

0 49(18.4) 19(16.7)

1 77(28.9) 42(36.8)

2 72(27.D 30026.3)

3 68(25.6) 23(20.2)
CEALng/mL; M(Pas;s Pys) ] 2.36(1.51,4.40) 2.42(1.58,6.23) 0.354
AFPLng/mL, M(Pss, P;5) ] 2.54(1.86,3.65) 2.48(1.65,3.57) 0.453
CA199[U/mL, M(Pss, P35 ] 10.1€6.3,23.8) 11.3€6.7,26.7) 0.536
Overall survival[months, M(Pas;s Py5) ] 52.0(33.0,65.0) 53.0(37.0,74.2) 0.117
LNRLM (Pas,s Py5) ] 0.172€0.063,0.330) 0.1670.067,0.335) 0.779
LNR high or low[n(%) ] 0.946

LNR low 153(57.5) 66(57.9)

LNR high 113(42.5) 48(42.1)

gt LU AR S5 B AN PR B Logistic M1 7.185, & 3ANA & FR 5% LNR &5 R i i K IE % .
AHTCGRED, B Z R B SERERAHRAN 25 ZirxRE

O W CeND S BAAR AL 2207 4 M S0 D B2 i) 5 e b 2L 4 IR 2 K 3 Logistic i ik H 9 3 4N 25 (PR
R R B ERG R 2, ARV TR E T N HILL AR S0P 50 ) F A6 5 LNR XU 1)
W Ty Hrb, BHZEF SR ORMER AN HEEE 440 I 2: | ROC i 2 (& 4B), AUCTE A
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Figure 3 ROCcurves of the 3 models in the training set( A) and the validation set(B)
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Table 2 Univariate and multivariate logistic regression analyses
' Univariate analysis Multivariate analysis
Variable OR 95%CI P OR 95% CI P
Sex(Male vs. Female) 0.554 0.353-0.869 0.010 0.548 0.324-0.927 0.025
Age(>60 years vs. <60 years) 0.943 0.621-1.433 0.785 - - -
CEA 1.000 0.994-1.007 0.904 - - -
AFP 1.001 0.998-1.004 0.613 - - -
CA199 1.001 1.000-1.002 0.105 - - -
Radiomic score 8.932 4.766-16.739 <0.001 7.185 3.628-14.227 <0.001
cT stage 2.046 1.563-2.678 <0.001 1.034 0.737-1.449 0.848
cN stage 2.545 2.008-3.227 <0.001 2.322 1.754-3.075 <0.001
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Figure 4 Nomogram(A) and its calibration curve(B)
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Figure 5 Comparison of the ROC validation curves(A) and decision curve analysis curves (B) between the nomogram and

the radiomics-only model
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