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Abstract: Objective To establish a decision tree prediction model for anastomotic leakage (AL) after radical surgery for colorectal can—
cer (CRC) based on a logistic regression model, so as to provide scientific evidence for clinical healthcare professionals to identify high-risk
patients early and formulate individualized therapeutic intervention strategies, thereby optimizing the prevention, diagnosis, and treatment
process for AL. Methods A total of 305 patients undergoing radical surgery for CRC at the First Affiliated Hospital of Jinzhou Medical
University from January 2022 to December 2024 were retrospectively enrolled. According to whether AL occurred, the patients were divided
into the AL group (n=42) and the non-AL group (#=263). Univariate analysis and multivariate logistic regression were used to analyze the
influencing factors for postoperative AL in CRC patients, and a corresponding decision tree prediction model was established by machine
learning. Results  Univariate analysis showed that there were statistically significant differences between the two groups in age, smoking,
alcohol consumption, hypertension, diabetes mellitus, TNM stage, distance of the lower edge of the tumor from the anal verge, preoperative

body mass index (BMI), preoperative serum albumin level, and preoperative white blood cell count (all P<0.05). Multivariate logistic re—
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gression analysis showed that age, diabetes mellitus, TNM stage, distance of the lower edge of the tumor from the anal verge, preoperative

BMI, and preoperative serum albumin level were independent influencing factors for AL after radical surgery in CRC patients (all P<0.05).

A decision tree model was established based on these factors. Receiver operating characteristic curve showed that the area under the curve

of the model was 0.91. Conclusions The decision tree model constructed based on logistic regression is helpful for medical staff to formu—

late multidimensional treatment plans and achieve early warning and effective prevention and control of AL, improving the prognosis and

quality of life of the patients.
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Table 1

Univariate analysis for AL in patients after radical

colorectal cancer resection [1(%)]

e Jo AL 4 AL 4H

- (1=263) (nedp) XM P
PE5 3261 0.071
FE 191 (72.6) 36 (85.7)
bk 72 (27.4) 6(14.3)
AFH 16.764 <0.01
<65 % 133 (50.6) 7 (16.7)
=65 % 130 (49.4) 35(83.3)
WA 15.057 <0.01
b 98 (37.3) 29 (69.0)
[ 165 (62.7) 13 (31.0)
i} 23.424 <0.01
= 96 (36.5) 32 (76.2)
w 167 (63.5) 10 (23.8)
[EINES 4749 0.029
H 75 (28.5) 19 (45.2)
¥ 188 (71.5) 23 (54.8)
BRI 37.290 <0.01
H 41 (15.6) 24 (57.1)
¥ 222 (84.4) 18 (42.9)
TNM 431 31.387 <0.01
I 29 (11.0) 1(24)
1B 134 (51.0) 7 (16.7)
IIB%] 96 (36.5) 29 (69.0)
V19 4(15) 5(119)
JHIEE T 5 B AT 2 16.323 <0.01
<7 cm 69 (26.2) 24 (57.1)
=7 em 194 (73.8) 18 (42.9)
J¥irEg Fre R AR 2732 0.098
<4 cm 130 (49.4) 15 (35.7)
=4 cm 133 (50.6) 27 (64.3)
AHF BMI 48.920 <0.01
<18.5 kg/m’ 16 (6.1) 2(48)
18.5~<25 kg/m’ 191 (72:6) 8 (19.0)
=25 kg/m’ 56 (21.3) 32 (76.2)
ARATMLEFIKF 1250242197 126.67 +18.98  0.462  0.644
(gL, xxs)
RAGMTE AT 38.11+634 3321+480  5.853 <0.01
(g/l, x+s)

ARAT AT
(x10°L, x+s)

7.29 +2.30 9.33+2.89 4353 <0.01

¥ AL : W4 I (anastomotic leakage )3 BMI : e
(' body mass index ),
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Table 2 Independent variable assignment
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R3 HHWERGAARIG BFEIF L AL Z IR logistic [m11H
Py
Table 3 Multivariate logistic regression analysis for AL in

patients after radical colorectal cancer resection
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U 1.009 0.552 3342 0.228 0365 0.124~1.075
el 0.769 0.583  1.740  0.187 0.463 0.148~1.453
i I 0.937 0.540 3.011 0.083 0.392 0.136~1.129
R 0.686 0.570  1.451  0.003 1.503 1.165~1.538

M F4EE 1707 0564 9.153  0.002 5.513 1.824~16.661
AT
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AR
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entropy = 0.811

W OBMI ;& i 4 45 %4 (body mass index ) ; AL : W) & K I
(anastomotic leakage )o
1 S5HIGEARIAARSE IE & AL XUS T Y e S5
Fig.1 Decision tree model for AL risk prediction in patients

after radical colorectal cancer resection
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Fig.2 Importance of variables in the decision tree model

for predicting AL in patients after radical colorectal cancer

resection
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Fig.3 Performance analysis of the decision tree model for
predicting AL risk in patients after radical colorectal cancer

resection by ROC curve
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