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Analysis of risk factors for delirium after robot-assisted
laparoscopic liver resection and establishment of a quantitative
warning model for validation

RAN Jun"? MA Hongmei', XIAO Binbin'

(1. Department of Geriatrics, Renmin Hospital of Wuhan University, Wuhan 430060, China; 2. Tongji Hospital, Tongji Medical
College, Huazhong University of Science and Technology, Wuhan 430030, China)

Abstract Objective: To analyze the risk factors for delirium after robot-assisted laparoscopic liver resection, and to
establish a quantitative warning model for validating. Methods: 82 patients who underwent robot-assisted laparoscopic liver
resection in Renmin Hospital of Wuhan University from March 2021 to September 2023 were selected. Binary Logistic regression
analysis was used to identify independent risk factors for delirium after robot-assisted laparoscopic liver resection. A quantitative
warning model was constructed, and the ROC analysis model was used to predict its value. Results: Among the 82 patients,
postoperative delirium occurred in 17 patients were divided into the postoperative delirium group, while 65 patients without

postoperative delirium were divided into the non-postoperative delirium group). Age = 60 years old, BMI<18 kg/m”, and postoperative
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pain level of moderate or above were independent risk factors for delirium after robot-assisted laparoscopic liver resection (P<0.05).
The AUC of the quantitative warning model was 0.820, with the sensitivity of 0.706 and the specificity of 0.800. After bias being

corrected, the prediction curve turned to be an ideal curve, with a net benefit greater than 0 within the threshold probability

range of 0.10 to 0.80 and exceeding two invalid lines, indicating that the model had high predictive ability and practical value.

Conclusion: Age, BMI, and postoperative pain level are independent risk factors for postoperative delirium after robot-assisted

laparoscopic liver resection. The quantitative warning model constructed based on these factors has high predictive ability and

practical value, which can be used to evaluate the risk of delirium after robot-assisted laparoscopic liver resection effectively and

develop corresponding intervention measures.
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Table 1 General data between of patients [n ( % ) ]
TE HRMKR (n=82)
it =60% 33 (40.24)

<60 % 49 (59.76 )

451 5 51 (62.20)
% 31(37.80)

(LR <18 kg/m’ 27 (32.93)
= 18 kg/m’ 55 (67.07 )

Xk M E 45 (54.88)
Mep IR 37 (45.12)

jiANIZ LI A 38 (46.34)
RN 555N 44 (53.66)

IR 2 £l 35 (42.68)
x 47 (57.32)

OBE El 41 (50.00)
T 41 (50.00)

YER IS a7 25 (30.49)
REFH 57 (69.51)

= mE &3 29 (35.37)
REH 53 (64.63)
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Table 2 Comparison of liver function indicators between the two groups of patients before and after surgery

(x+s, UL)
Ei=to REEZEH (n=17) EARGIEEA (n=65) tE P&
ALT NGl 18.64 +4.08 19.75+4.71 0.888 0.377
AE1d 269.68 +44.23 267.71+44.28 0.164 0.870
ANE3d 157.33+£29.44 1565.45 +29.63 0.233 0.816
F& 283.958 1053.149 — —
P& <0.001 <0.001 — —
AST b NGl 20.67 +4.87 22.04 +4.89 1.030 0.306
ARG 1d 253.59 +49.58 251.60 +£49.57 0.148 0.883
AE3d 169.23 £32.07 168.10 £ 31.91 0.129 0.897
F& 202.031 752.361 — —
PiE <0.001 <0.001 — —
0 10 20 30 40 50 60 70 80 90 100
SE
1
FiR . .
0
C s 1
TEEH
1
RERBEERE 5 '
w4y 20 60 100 140 180 220 260
- 0 40 80 120 160 200 240 280
0.2 0.4 0.6 0.8
KR : —_—
0 0.3 0.5 0.7
1 REEENFIEZEESTHEER
Figure 1 Quantitative warning model based on nomogram for delirium after robot-assisted laparoscopic liver reection
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®3 RBEEEHREERRSH[N(%)]
Table 3 Univariate analysis of delirium after robot-assisted laparoscopic liver resection[n ( % ) ]

| REEEA (n=17) JERFIEZA (n=65) x’fE P&

Fif =60% 12 (70.59) 21(32.31) 8.211 0.004
<60 % 5(29.41) 44 (67.69)

il L 10 (58.82) 41 (63.08) 0.104 0.747
4 7(41.18) 24 (36.92)

IRREE <18 kg/m’ 11 (64.71) 16 (24.62) 9.807 0.002
= 18 kg/m’ 6 (35.29) 49 (75.38)

XALRRE > 8 (47.06) 37 (56.92) 0.530 0.467
MR AT 9 (52.94) 28 (43.08)

iANIAL I i 555 7(41.18) 31(47.69) 0.230 0.631
1R N5 10 (58.82) 34 (52.31)

UGS A 8 (47.06) 27 (41.64) 0.168 0.682
T 9(52.94) 38 (58.46)

OB =l 9(52.94) 32 (49.23) 0.074 0.785
T 8 (47.06) 33 (50.77)

HEPRIR &3 6 (35.29) 19 (29.23) 0.234 0.629
REFH 11 (64.71) 46 (70.77)

= & 53 5(29.41) 24 (36.92) 0.333 0.564
REIH 12 (70.59) 41 (63.08)

FARBS[E] =6h 6 (35.29) 20 (30.77) 0.127 0.721
<6 h 11 (64.71) 45 (69.23)

AReptifn £ = 500 mL 7(41.18) 20 (30.77) 0.661 0.416
<500 mL 10 (58.82) 45 (69.23 )

RERMBEE hERME 10 (58.82) 15 (23.08) 8.125 0.004
TS RE 7(41.18) 50 (76.92)

RIEFRIE =l 6 (35.29) 19 (29.23) 0.234 0.629
T 11 (64.71) 46 (70.77 )

KI5 BRI FE 7(41.18) 22 (33.85) 0.317 0.574
e 10 (58.82) 43 (66.15)

M IBFE < 90% 8 (47.06) 26 (40.00) 0.277 0.599
>90% 9(52.94) 39 (60.00)

BEEREY KA Nk 6 (35.29) 21 (32.31) 0.054 0.816
HE 11 (64.71) 44 (67.69)
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Table 4 Independent variable assignment
BEXE SAMEER
Fik =60% =1, <60% =0
Ve <18 kg/m?’=1, = 18 kg/m’=0
REERERE hERME =1, THEE =0

®5 ARFEZNZARSN

Table 5 Multivariate analysis of delirium after robot—assisted laparoscopic liver resection

TE BlE SE{E Wald y * {& P& OR (95%CI) &
Fi 1.854 0.687 7.275 0.007 6.383 ( 1.660~24.547 )
ENTAR=E 1.378 0.654 4.439 0.035 3.969 (1.101~14.307 )
REERRRE 1.488 0.679 4.799 0.028 4.427 (1.170~16.755 )
%6 ROC HZLDIhER
Table 6 ROC curve analysis results
RETE AUC{E  SEf& P{& 95% CI & Cut-off {5  AZIEH REE HRE
Fik 0.691 0.073  0.016 0.549~0.834 0.500 0.383 0.706 0.677
ARIEEL 0.700 0.075  0.011 0.554~0.847 0.500 0.401 0.647 0.754
REFBREE 0.679 0.077  0.024 0.528~0.830 0.500 0.357 0.588 0.769
5 B E S TMEEE 0.820 0.060 <0.001  0.703~0.938 0.251 0.506 0.706 0.800
1 O e W Ll UL m - 020 - Nomo
. 0.15] All
e S — None
0.8 1 / c 0.101
> )
= Ke]
% 06 5 0.051
.6 1 z
g 0.00 1
o - J
= 0.41 0.05° . . . . .
3 0.0 0.2 0.4 06 0.8 1.0
< o Threshold probability
/ --- Ideal B 3 BB ESRERRHRRK L
0o0l.” o Lnarent e Figure 3 Decision curve of nomogram quantitative
00 02 04 06 08 1.0 warning model

Predicted Probability
B=1000 repetitions, boot
Mean absolute error=0.041 n=82

B2 FI&EESMERR AR L%
Figure 2 Calibration curve of nomogram quantitative
warning model
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