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Development and validation of a predictive model for the risk of
occult lymph node metastasis in patients with
laryngeal squamous cell carcinoma

CHE Qin', WANG Binquan® , HUANGFU Hui*, HAO Xiaolong' , QIN Yixiao'
(1. Shanxi Medical University , Taiyuan 030001, China ; 2. Department of Otolaryngology Head and Neck Surgery, the First
Hospital , Shanxi Medical University , Taiyuan 030001, China )

Abstract: Objective To compare and analyze the difference between laryngeal squamous cell carcinoma with or
without occult lymph node metastasis, and to develop and validate a predictive model for the risk of occult lymph node
metastasis. Methods To adopt the method of a case-control study, and retrospectively collect the clinical data of laryngeal
cancer patients admitted to the Department of Otolaryngology, the First Hospital of Shanxi Medical University from 2005 to
2018. All patients underwent the operation of functional or radical neck lymph node dissection. In this study, 136 eligible
patients were included. According to the occurrence of occult lymph node metastasis, they were divided into one group with
occult lymph node metastasis(46) and another group without occult lymph node metastasis (90). The age, pathological

grade, clinical stage, tumor size, depth of invasion, caner positive or negative of cutting edge, classification of laryngeal
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cancer, invasion of anterior epiglottic space, cartilage invasion, anterior commissure invasion and other risk factors were
compared and analyzed between the two groups. The difference with statistically significant (P < 0.05) of risk factors
between the two groups was further analyzed by binary Logistic regression. The established prediction model can predict the
occurrence risk. The prediction model formula was: Logit(P) =0.262 +1.010 x X1 +1.624 x X2 +1.205 x X3 —1. 153
x X4 —=2.270 x X5 (X1 = anterior commissure invasion, X2 = tumor size >4 ~6 cm, X3 =tumor size >2 ~4 c¢cm, X4 =
moderately differentiated, X5 = well differentiated ). At the same time, a scoring system was established to compare
whether there was any difference between the two groups (P < 0.05). The area under the ROC curve ( AUC) was
calculated to evaluate the accuracy of the model. Bootstrap method was used for internal validation of the model, AUC was
used to evaluate the differentiation of the model, and calibration map was evaluated the consistency of the model. Results

Anterior syndesmosis invasion, poor differentiation and tumor size ( >2 ~4 c¢cm) were independent risk factors for occult
lymph node metastasis (P <0.05). The AUC was 0.767, 95% CI was (0.679, 0.854) , which was verified by bootstrap
method: AUC was 0. 757, 95% CI was (0. 661, 0.841). The calibration curve was close to ideal curve, which was
considered as consistent with actual results. Conclusions Invasion of anterior commissure, tumor size ( >2 ~4 c¢cm) and
poor pathological grade were independent risk factors for occult lymph node metastasis. After evaluation and verification, it

was known that this risk prediction model had a high accuracy in predicting the occurrence of occult lymph node metastasis.
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