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Risk factors of unplanned secondary operation after laparoscopic radical gastrectomy for gastric cancer
WEI Shi-dong,SUN Jin-wen  (Department of General Oncology , Emergency General Hospital , Beijing 100028 , China)

Abstract: Objective To investigate the causes and risk factors of unplanned second operation (USO) after laparoscopic radical
gastrectomy for gastric cancer,and to construct a nomogram model to predict the risk of USO. Methods The clinical data of 237 patients with
gastric cancer who underwent laparoscopic radical gastrectomy for gastric cancer in our hospital were retrospectively analyzed, and they were
divided into the USO group (17 cases) and the control group (220 cases) according to whether USO was needed or not. The main causes for
the occurrence of USO were analyzed,and the clinicopathological characteristics related to USO in patients with gastric cancer were analyzed
by univariate analysis. The statistically significant indicators in the univariate analysis were included in the Logisiic regression model to
analyze the independent risk factors for postoperative USO in patients with gastric cancer. The nomogram prediction model was constructed
based on the independent risk factors, and the calibration curve was drawn by Bootstrap self-sampling method for internal verification. The
predictive value of this model was judged by plotting the receiver operating characteristic (ROC) curve. Results The incidence of USO after
laparoscopic radical resection in 237 patients with gastric cancer was 7. 2% , and the main causes were intra-abdominal hemorrhage,
anastomotic leakage , duodenal stump leakage, intestinal obstruction, anastomotic bleeding, and incision infection. The results of univariate
analysis showed that there were statistically significant differences in the age, gastrectomy scope,blood transfusion, tumor diameter,degree of
differentiation, T stage ,and nerve invasion between the two groups (P <0.05). The results of Logistic regression analysis showed that age =
60 years old, total gastrectomy,tumor diameter=3 cm,and T stage was T4 were the independent risk factors for USO after surgery in patients
with gastric cancer (P <0.05). According to the results of Logistic regression analysis, a nomogram prediction model was constructed and
verified. The results showed that the average absolute error between the incidence of USO predicted by the model and the actual incidence of
USO was 0.009,and the consistency was good. The area under the curve (AUC) of the ROC curve was 0.758 (95% CI; 0.727 10 0.879) ,
which proved that the prediction accuracy of this model was relatively high. Conclusion The main causes for patients undergoing USO after
laparoscopic radical gastrectomy for gastric cancer are intra-abdominal hemorrhage, anastomotic leakage, duodenal stump leakage, intestinal

obstruction , anastomotic bleeding,and incision infection. The independent risk factors include patients’ age =60 years old, total gastrectomy,
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tumor diameter =3 cm, and T stage of T4. The nomogram model constructed based on the above risk factors has good sensitivity and

specificity ,and it has high predictive value for the occurrence of USO.

Keywords : laparoscopic radical gastrectomy for gastric cancer;unplanned second operation ;risk factors;nomogram model
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