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Establishment and verification of prediction model for adhesive
ileus after laparoscopic appendectomy in patients with acute
appendicitis

He Cong, Li Feng, Zheng Kuanheng
(Department of Gastrointestinal Surgery, Ningde Hospital Affiliated to Ningde Normal University,
Ningde, Fujian 352000, China)

Abstract: Objective To explore the influencing factors of adhesive ileus after laparoscopic appendectomy
(LA) in patients with acute appendicitis, then establish and verify its prediction model. Methods 100 cases of acute
appendicitis treated by LA from January 2021 to January 2024 were retrospectively analyzed. According to the ratio of
7:3, the patients were randomly divided into the training group (70 cases) and the verification group (30 cases), and

then the patients in the training group were divided into the occurrence group (12 cases) and the non-occurrence group
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(58 cases) according to whether adhesive ileus occurred during the follow-up for 6 months after LA. The difference of
clinical data between the two groups was compared, and multivariate Logistic regression method was used to analyze
the independent risk factors of adhesive ileus after LA. The nomogram prediction model was constructed, and the
performance of the prediction model was evaluated by Bootstrap method, calibration curve, receiver operator
characteristic curve (ROC curve) and decision curve. Results The results of multivariate Logistic regression model
showed that the risk factors of postoperative adhesive ileus in patients with acute appendicitis after LA were the course
of disease > 24 h, preoperative albumin < 34 g/L, the number of LA operating tables for LA operators < 60, the
operation time > 1 h, and the time of getting out of bed for the first time after operation > 24 h were independent risk
factors for adhesive ileus after LA operation (P < 0.05). In the training set and verification set, the results of Bootstrap
method and ROC curve showed that the prediction model had good discrimination, and the C indexes were 0.723
(95%CI: 0.642 ~ 0.875) and 0.706 (95%CI: 0.628 ~ 0.768) respectively. AUCs were 0.874 (95%CI: 0.625 ~ 0.924)
and 0.867 (95%CI: 0.612 ~ 0.895) respectively. Goodness-of-fit test showed that the prediction model had good fitting
effect (P> 0.05). The calibration curves of training set and verification set were close to the ideal curve, and the
prediction model had good accuracy. The decision curves of training set and verification set showed that the
nomogram model could produce better clinical benefits when the threshold probability of high risk was 0.10 ~ 0.80
and 0.25 ~ 0.48 respectively, and the net benefit rate was greater than 0. Conclusion The occurrence of adhesive ileus
after LA in patients with acute appendicitis is related to the course of disease, albumin level, operator experience,

operation time and the first time to get out of bed after surgery. The nomogram model has good predictive performance.

Keywords: acute appendicitis; laparoscopic appendectomy (LA); adhesive ileus; prediction model
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Table 1 Comparison of general data between the two groups
PRSI/
215 SRR % BMI/(kg/m?)
5 i
YIIZEE(n = 70) 43 27 54.32+8.48 22.15+1.42
IOUFAE (n = 30) 20 10 50.64+8.75 21.86+1.29
i’ 1H 0.25" 1.97 0.96
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Table 2 Univariate factors analysis of the influencing factors of adhesive ileus in patients with acute appendicitis after
LA operation

- PR 51](%) AEE (%) BMI (%) e (%)
Z kS <60% >60 % <24.5kg/m* > 24.5 kg/m’ <24 h >24h
KA (n=12) 8(66.67) 4(33.33) 9(75.00) 3(25.00) 9(75.00) 3(25.00) 4(33.33) 8(66.67)
K& (n = 58) 35(60.34)  23(39.66)  35(60.34)  23(39.66)  40(68.97)  18(31.03)  42(72.41)  16(27.59)
Al 0.17 0.92 0.17 6.74
PIH 0.682 0.339 0.678 0.009
RISHL (%) FaniEE (%)
4151 PRIE/C 02/ (Y /min)
7ol JEZEAL > 10x10°/L <10x10°/L
RHH(n=12) 6(50.00) 6(50.00) 39.12+1.24 108.67+10.45 10(83.33) 2(16.67)
KK (n=58) 26(44.83) 32(55.17) 38.76+1.32 107.58+11.26 45(77.59) 13(22.41)
Al 0.11 0.87" 0.31° 0.20
PiE 0.743 0.388 0.758 0.659
- ARETHEA #1(%) ARATHARTEETL 71(%) RBELL 41(%)
<34 ¢/, >34 ¢f1, = & LAFRGH =605 LAFRGEH <605
KA (n=12) 7(58.33) 5(41.67) 6(50.00) 6(50.00) 3(25.00) 9(75.00)
KEHEA (n=58) 12(20.69) 46(79.31) 18(31.03) 40(68.97) 40(68.97) 18(31.03)
A 7.12 1.59 8.11
P{A 0.008 0.208 0.004
- FARBE (%) VI 51)(%) RIS A 15(%)
<l h >1h I IS = i
RHEH(n=12) 5(41.67) 7(58.33) 8(66.67) 4(33.33) 8(66.67) 4(33.33)
RKAH (n=58) 43(74.14) 15(25.86) 46(79.31) 12(20.69) 32(55.17) 26(44.83)
! 4.87 0.90 0.54
PIE 0.027 0.342 0.464
_ BRI 51(%) IR T IRIE SR 41(%) fEBERf I 4(%)
2 i <24h >24h <5d >5d
KA (n=12) 10(83.33) 2(16.67) 4(33.33) 8(66.67) 9(75.00) 3(25.00)
KEHEA(n=58) 50(86.21) 8(13.79) 44(75.86) 14(24.14) 47(81.03) 11(18.97)
Al 0.07 8.35 0.23
P1H 0.796 0.004 0.634
- Pl Rgda (%) 24 h ATTTHESC 11(%) [ s AR f5il(%)
JE s H X ] %
KA (n=12) 10(83.33) 2(16.67) 6(50.00) 6(50.00) 5(41.67) 7(58.33)
KK (n=58) 51(87.93) 7(12.07) 25(43.10) 33(56.90) 20(34.48) 38(65.52)
aiE] 0.19 0.19 0.22
PIH 0.665 0.662 0.636
e SRR NE (S
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Table 3 Multivariate Logistic regression analysis of the influencing factors of adhesive ileus in patients with acute
appendicitis after LA operation

AL ES B SE Wald *{E P1H OR{& 95%CI
JfE > 24 h 1.286 0.512 6.309 0.012 3.618 1.326 ~ 9.870
ARHETHEN <34 g/l 1.343 0.468 8.235 0.004 3.831 1.531 ~9.586
BEE LA F ARG <605 1.116 0.387 8.316 0.004 3.053 1.430 ~6.518
FARRHA > 1 h 1.253 0.448 7.823 0.005 3.501 1.455 ~ 8.423
U RIG SR E] > 24 h 1.287 0.435 8.753 0.003 3.622 1.544 ~ 8.496
P . . . . . . . . . . .
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The nomogram prediction model of adhesive ileus in patients with acute appendicitis after LA operation
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Fig.2 Calibration curve of training set and verification set
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