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Development and Validation of Nomogram for Predicting Lymph

Node Metastasis in Patients with Early Esophageal Cancer

ZHANG Hai-ling
(Shijiazhuang People’s Hospital , Shijiazhuang 050051, China)

Abstract; [ Objective ]| To develop and validate a nomogram to predict lymph node metastasis in
patients with early esophageal cancer. [Methods] A total of 386 patients who underwent
esophagectomy for pT, esophageal cancer in Shijiazhuang People’s Hospital were enrolled in the
study, including 272 cases admitted from January 2014 to December 2017 in training cohort and
114 cases admitted from January 2018 to December 2019 in validation cohort. The clinical data of
patients, including age, gender, tumor location, tumor size, histological grade, histological type
and lymph node metastasis were collected. Binary logistic regression model was used to evaluate
the risk factors of lymph node metastasis. Based the risk factors a nomogram was established to
predict lymph node metastasis. Hosmer-Lemeshow test was used to evaluate the goodness of fit,
Harrell consistency index (C index) and the area under the ROC curve were used to evaluate the
predictive performance of the nomogram. [Results ] The logistic analysis showed that tumor size
(OR=13.685, 95% Cl. 4.216~44.425, P<0.001) and histological grade (OR=23.289, 95%ClI:
7.659~70.819, P<0.001) were independent risk factors for lymph node metastasis in training co-
hort. The C index of the nomogram in the training cohort was 0.95 (95%CI: 0.93~0.97), and the
area under the ROC curve was 0.966. The C index of the nomogram in the validation cohort was
0.91(95%CI: 0.88~0.94), and the area under the ROC curve was 0.950. [Conclusion] A prediction
nomogram has been developed in the study, which can effectively predict the risk of lymph node
melastasis in patients with early esophageal cancer.
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Table 1 Clinicopathological features of patients with
esophageal cancer[n(%) ]

Trainin, lidation
Index cohori(n=2g72) cozznilr?:ljlél) P
Gender
Male 183(67.28) 66(57.89) 0.079
Female 89(32.72) 48(42.11)
Age(years old)
=60 135(49.63) 61(53.51)
0.487
<60 137(50.37) 53(46.49)
Tumor location
Lower 145(53.31) 67(58.77)
Middle 77(28.31) 26(22.81) 0.510
Upper 50(18.28) 21(18.42)
Tumor size(cm)
>1.5 123(45.22) 45(39.47) 0299
<I5 149(54.78) 69(60.53)
Histological grade
1 60(22.06) 23(20.18)
2 157(57.72) 59(51.75) 0.242
3 55(20.22) 32(28.07)
Histological type
Adenocarcinoma 24(8.82) 13(11.40) 0432
Squamous cell carcinoma 248(91.18) 101(88.60)
Lymph node status
Metastatic 37(13.60) 16(14.04) 0.919
Non-metastatic 235(86.40) 98(85.96)

Table 2 Univariate analysis of risk factors affecting lymph
node metastasis of early esophageal cancer

Index B SE OR 95%CI P

Gender -1.093 0.756 0985 0.470~0.985  0.968
Age 0.052 0.661 1.228 0.612~2.461  0.563
Tumor location 1.592 0.500 1.059 0.672~1.669  0.805
Tumor size 6.043 1.288 3.363  1.586~7.128  0.002

Histological type 2950 1.280 1.776
Histological grade 6.282 1.161 5.887 3.052~11.357

0.620~5.090 0.285
<0.001

Table 3 Multivariate analysis of risk factors affecting lymph
node metastasis of early esophageal cancer

Index B SE OR 95%C1 P

2.616 0.601 13.685 4.216~44.425 <0.001
3.148 0.567 23.289 7.659~70.819 <0.001

Tumor size

Histological grade
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Notes:There are six rows in the nomogram. The variables are listed in rows 2 to 3,and the
point of each variable is read out from the scale in row 1. The total number of points is obtained
by adding the points of the two variables,which is marked on the scale on line 4. The risk of
lymph node metastasis is read from the scale on line 6 by drawing a vertical line from the total
number of points marked on line 4

Figure1 Nomogram for predicting lymph node metastasis of early esophageal cancer
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goodness of fit test chart of the validation cohort. There was no significantly difference between
the predicted value of nomogram in predicting the risk of lymph node metastasis of early
esophageal cancer and the actual hanging difference (P>0.05)

Figure 2 Hosmer-Lemeshow goodness of fit test chart of training cohort and
validation cohort
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Figure 3 ROC curve of training cohort and validation cohort
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