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Risk factors for bile leakage after laparoscopic cholecystectomy
and construction of a predictive model

WANG Song, LI Quan, LIU Jian, ZHU Zhengquan, LIU Fu
(Department of Hepatopancreatobiliary and Splenic Surgery, Nanyang First People's Hospital, Nanyang, Henan 473000, China)

Abstract Background and Aims: Bile leakage is a common and clinically significant complication after
laparoscopic cholecystectomy (LC), which may delay recovery and increase the need for reintervention.
This study aimed to identify risk factors for bile leakage after LC and to develop a predictive regression
model.
Methods: A retrospective analysis was conducted on 1 630 patients who underwent LC between

September 2020 and May 2025. Univariate and multivariate logistic regression analyses were performed
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to identify independent risk factors, and a predictive model was established. The performance of the
model was evaluated using receiver operating characteristic (ROC) analysis.

Results: Bile leakage occurred in 81 patients (4.97%). Multivariate analysis identified common bile duct
diameter <3 mm, gallbladder neck stones, anatomical variation, Calot's triangle adhesion, adhesion to
surrounding organs, gallbladder wall thickness >5 mm, and electrocautery in Calot's triangle as
independent risk factors (all P<0.05). The regression equation was: Logit (P)=-9.126+1.362xgallbladder
neck stones +0.784xCBD diameter+1.695xadhesion to surrounding organs +1.108xelectrocautery+
0.895xCalot adhesion +0.679xanatomical variation +0.559xwall thickness. The model showed good
discrimination with an AUC of 0.903, sensitivity of 82.72%, and specificity of 84.44%.

Conclusion: Multiple anatomical and intraoperative factors are associated with bile leakage after LC.

The proposed regression model demonstrates good predictive performance and may assist in

perioperative risk assessment.
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Figure 1 Pie chart of the incidence of bile leakage after LC
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Table 1 Univariate analysis of bile leakage after LC [n (%)]
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Table 2 Multivariate analysis of risk factors for bile leakage after LC

[HZE B S.E. Wald x* P OR(95% CI)
JINBESFLLE A (O vs. 75) 1.362 0.453 9.040 0.003 3.904(1.607~9.487)
JIH B B4R (<3 mm s, >3 mm) 0.784 0.328 5.713 0.017 2.190(1.152~4.166)
5 BRSO vs. 75) 1.695 0.385 19.383 <0.001 5.447(2.561~11.584)
JIEE = £ AR O ws. 75) 1.108 0.319 12.064 0.001 3.028(1.621~5.659)
JIELE = FOREZE G vs. 757) 0.895 0.273 10.748 0.001 2.447(1.433~4.179)
ffEE AR 5 O vs. 15) 0.679 0.301 5.089 0.024 1.972(1.093~3.557)
R4 REELE (=5 mm vs. <5 mm) 0.559 0.255 4.806 0.028 1.749(1.061~2.883)
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Figure 2 ROC curve of the regression model for predicting
bile leakage after LC
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