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ABSTRACT

Objective To develop and validate a nomogram model for predicting lymph node metastasis in patients
with colorectal cancer based on MSCT imaging combined with tumor marker analysis. Methods A
total of 300 colorectal cancer patients were enrolled as study subjects. According to the chronological
order of enrollment, these patients were randomly divided into two cohorts at a ratio of 7:3: the
training cohort (n = 210) was used for model development and optimization, while the validation
cohort (n = 90) was used to evaluate the performance of the established model. This stratification
approach aimed to ensure the robustness and generalizability of the research findings. Subsequently,
comprehensive clinical data were collected and compared between groups. Potential risk factors were
identified using LASSO regression, followed by multivariate logistic regression analysis to determine
independent predictors of lymph node metastasis. After model construction, its discriminatory ability
and calibration were assessed using the receiver operating characteristic curve (ROC curve) and the
Hosmer-Lemeshow goodness-of-fit test in both the training and validation cohorts. Additionally,
decision curve analysis was conducted to evaluate the clinical utility of the model. Resufts MSCT
features, ESM-1 levels, and CA199 concentrations were identified as significant risk factors for lymph
node metastasis in colorectal cancer patients (P<0.05). The areas under the ROC curves were 0.94 in
the training cohort and 0.93 in the validation cohort, indicating excellent discrimination. The Hosmer-
Lemeshow test demonstrated good calibration in both cohorts. Decision curve analysis revealed
that the model provided substantial net benefits in both cohorts. Conclusion The predictive model
developed in this study, integrating MSCT imaging and tumor marker assessment, demonstrates high
accuracy in evaluating the risk of lymph node metastasis among colorectal cancer patients. This tool
offers valuable support for clinicians in making evidence-based decisions and facilitating individualized
treatment planning.
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