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A decision tree model-based investigation of the recurrence of
calculus of common bile duct following endoscopic retrograde
cholangiopancreatography
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Abstract: Objective The decision tree model was utilized to investigate the risk factors and recurrence
probability of calculus of common bile duct following endoscopic retrograde cholangiopancreatography (ERCP).
Methods Clinical data of 500 patients who underwent ERCP with calculus of common bile duct from January 2016
to December 2020 were retrospectively analyzed. Decision tree and Logistic regression models were separately

established, and the receiver operator characteristic curve (ROC curve) were established, area under the
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curve (AUC), sensitivity, and specificity were used to evaluate the predictive performance of both models.

Independent risk factors of recurrence for calculus of common bile duct after ERCP were identified, and the models

were utilized to predict the risk of recurrence in patients. Results The decision tree analysis revealed that the

history of choledocholithotomy (P =0.000), common bile duct diameter > 1.60 cm (P =0.000), and history of

cholecystectomy (P = 0.004) were significant risk factors for calculus of common bile duct recurrence after ERCP.

Furthermore, Logistic regression analysis identified independent risk factors for calculus of common bile duct

recurrence after ERCP, including the history of cholecystectomy (P =0.003), history of choledocholithotomy
(P =10.000), common bile duct diameter > 1.60 cm (P = 0.000), number of stones =2 (P =0.001), and biliary stent
(P =0.038), albumin level = 40.5 g/L (P =0.026) as a protective factor. Compared to the Logistic regression model
(93.3%), the decision tree model had an overall accuracy of 92.2%, an AUC of 0.890 (95%CI: 0.839 ~ 0.940) and
0.926 (95%CTI: 0.887 ~ 0.964), sensitivity of 87.0% and 85.3%, and specificity of 81.0% and 89.2%. Conclusion The

history of choledocholithotomy, common bile duct diameter > 1.60 cm, and cholecystectomy significantly contribute

to the risk of stone recurrence. The decision tree model offers a simple and user-friendly approach that enhances the

prediction accuracy of stone patients' recurrence risk. It can serve as a valuable tool for screening and targeted

prevention strategies aimed at high-risk groups susceptible to calculus of common bile duct recurrence after ERCP.

Keywords: calculus of common bile duct; ERCP; decision tree; prediction model
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Table 1 Univariate analysis of factors influencing the recurrence of calculus of common bile duct after ERCP
257 Rk BMI/(kg/m®) JIREE BAR/em S5E K Nem
HRMA(n=69) 62.77+13.47 22.52+2.76 1.62+0.58 0.99+0.66
KE KA (n=431) 58.16+13.76 23.19+3.28 1.04+0.34 0.53+0.42
Al -2.59° 1.58" -11.53° -7.74°
PAH 0.010 0.116 0.000 0.000
- 7/ I [ TS 51(%) I 51(%)
(g/L) (mmol/L) 5 4 ) x
SR (n=69) 36.90+4.90 4.19+1.39 38(55.1) 31(44.9) 15(21.7) 54(78.3)
KRE KM (n=431) 39.52+5.14 4.42+1.10 197(45.7) 234(54.3) 128(29.7) 303(70.3)
Y {E 3.95" 0.57" 2.09 1.85
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P 0.478 0.594 0.000
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P1H 0.000 0.028 0.488
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Decision tree for recurrence of calculus of common bile duct after ERCP

X2 ERCPRERBEEEZAEXRRR I
Table 2 Classification rules of decision tree for recurrence of calculus of common bile duct after ERCP

FL] REAEAT JIELE B Ay s JIH A B AR REAE A I DB s IR A S A 2 R %
1) + - - 81.2
2) - >1.60 cm - 28.6
3) - (1.10,1.60] cm + 18.6
4) - (1.10,1.60] cm - 3.0
5) - <1.10 cm - 24
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Table 3 Multivariate Logistic regression analysis of the factors influencing the recurrence of calculus of common bile
duct after ERCP
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