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Tab.1 Clinical characteristics of hepatolithiasis patients:

low versus high ALBI grade groups [n(%) ]

Low ALBI High ALBI
Variables P value
(n=66) (n=97)

Sex 0. 009
Female 50 (75.8) 54 (55.7)

Male 16 (24.2) 43 (44.3)

Age (years) 0. 665
<60 39(59.1) 54 (55.7)
>60 27 (40.9) 43 (44.3)

BMI (kg/m?) 0.324
<24.5 48 (72.7)  77(79.4)
>24.5 18 (27.3) 20 (20.6)

Hypertension
No 51(77.3) 75 (77.3) 0.99%4
Yes 15(22.7) 22(22.7)

Diabetes 1. 000
No 63 (95.5) 92 (94.8)

Yes 3(4.5) 5(5.2)

Biliary surgery 0.758
No 37 (56.1)  52(53.6)

Yes 29 (43.9) 45 (46.4)

ASA 0. 653
<2 66 (100.0) 95(97.9)
>2 0(0) 2(2.1)

TBil (pmol/L) 0. 005
<34.2 65 (98.5) 83(85.6)
>34.2 1(1.5) 14 (14.4)

ALB (g/L) < 0.001
>35 65 (98.5) 66 (68.0)
<35 1(1.5) 31 (32.0)

Surgical approach 0.928
Open 39 (59.1) 58 (59.8)
Laparoscopic 27 (40.9) 39 (40.2)

Hepatectomy ( segmentectomy ) 0. 668
<3 43 (65.2) 60 (61.9)
>3 23 (34.8) 37 (38.1)

Choledochojejunostomy 0.715
No 63 (95.5) 90 (92.8)

Yes 3(4.5) 7(7.2)

Operation time (h) 0. 824
<6 48 (72.7) 69 (71.1)
>6 18 (27.3)  28(28.9)

Blood transfusion 0.248
No 66 (100.0) 93 (95.9)

Yes 0(0) 4(4.1)

Blood loss (mL) 0. 818
<400 56 (84.8) 81 (83.5)
>400 10 (15.2) 16 (16.5)

Severe complications <0. 001
No 61 (92.4) 62(63.9)

Yes 5(7.6) 35 (36.1)
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Fig. 1 Nomogram for prediction of severe perioperative complications after hepatectomy for hepatolithiasis
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Tab. 2 Univariate and multivariate analyses of severe perioperative complications after hepatectomy in 163 patients with hepatolithiasis [n(%) |

Severe complications

Univariable

Multivariable

Variables
No (n=123)  Yes (n=40) OR (95% CI) P value OR (95% CI) P value
Sex 1. 43 (0. 69-2.96) 0. 341
Female 81 (65.9) 23 (57.5)
Male 42 (34.1) 17 (42.5)
Age (years) 3.86 (1.81-8.25) <0. 001 5.49 (2.12-14.23) <0. 001
<60 80 (65.0) 13 (32.5)
>60 43 (35.0) 27 (67.5)
BMI (kg/m?) 0.29 (0. 10-0. 88) 0.029 0.77 (0.21-2. 84) 0. 695
<24.5 89 (72.4) 36 (90.0)
>24.5 34 (27.6) 4(10.0)
Hypertension 1.99 (0.89-4.41) 0. 092
No 99 (80.5) 27 (67.5)
Yes 24 (19.5) 13 (32.5)
Diabetes 1.03 (0. 20-5. 30) 0.975
No 117 (95.1) 38 (95.0)
Yes 6(4.9) 2(5.0)
Biliary surgery 2.52(1.21-5.25) 0.014 2.60 (1.07-6.30) 0.035
No 74 (60.2) 15 (37.5)
Yes 49 (39.8) 25 (62.5)
ASA 3.13(0.19-51.19) 0. 424
<2 122 (99.2) 39 (97.5)
>2 1(0.8) 1(2.5)
ALBI (grade) 6.89 (2.53-18.75) <0. 001 8.30 (2. 74-25.08) <0. 001
Low 61 (49.6) 5(12.5)
High 62 (50.4) 35(87.5)
TBil (pumol/L) 1.61 (0. 52-5.04) 0.410
<34.2 113 (91.9) 35(87.5)
>34.2 10 (8. 1) 5(12.5)
ALB (g/L) 2.21(0.96-5.05) 0. 061
>35 103 (83.7) 28 (70.0)
<35 20 (16.3) 12 (30.0)
Surgical approach 0.28 (0. 12-0. 66) 0.003 0.25 (0.09-0.70) 0. 009
Open 65 (52.8) 32 (80.0)
Laparoscopic 58 (47.2) 8(20.0)
Hepatectomy (segmentectomy) 2.38 (1.15-4.93) 0.019 2.75(1.11-6.81) 0. 028
<3 84 (68.3) 19 (47.5)
>3 39 (31.7) 21 (52.5)
Choledochojejunostomy 3.37 (0.92-12.32) 0. 066
No 118 (95.9) 35(87.5)
Yes 5(4.1) 5(12.5)
Operation time (h) 1.31 (0. 61-2.84) 0. 489
<6 90 (73.2) 27 (67.5)
>6 33 (26.8) 13 (32.5)
Blood transfusion 9.89 (1.00-97.96) 0. 050
No 122 (99.2) 37 (92.5)
Yes 1(0.8) 3(7.5)
Blood loss (mL) 1. 16 (0.45-3.01) 0.758
<400 104 (84.6) 33(82.5)
>400 19 (15.4) 7(17.5)
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Fig. 3 Calibration and DCA of the Nomogram prediction model
A: Calibration curve of the Nomogram model; Apparent: The un-
calibrated prediction curve; Bias-corrected: The bias-corrected predic-
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Nomogram clinical prediction model for severe perioperative
complications of hepatic resection for hepatolithiasis

based on the albumin-bilirubin score
Cao Ming, Sun Haoran, Jin Zhangliu, Zhang Bin, Wang Lei
(Department of General Surgery, The Second Affiliated Hospital of Anhui Medical University , Hefei 230601)

Abstract Objective To develop and validate a nomogram based on the albumin-bilirubin (ALBI) score for pre-
dicting the risk of severe perioperative complications in patients undergoing hepatectomy for hepatolithiasis. Meth-
ods A retrospective analysis was conducted on the clinical data of 163 hepatolithiasis patients who underwent
hepatectomy. Univariate and multivariate logistic regression analyses were used to identify independent risk factors
for severe perioperative complications. A nomogram prediction model was constructed and its performance was
evaluated. Results Among the 163 patients, 66 and 97 were classified into the low-grade and high-grade ALBI
groups, respectively. Significant intergroup differences were observed in gender, total bilirubin, albumin levels,
and the incidence of severe complications (P<0.05). Severe complications occurred in 40 patients. Independent
risk factors included age >60 years (OR=5.49, P<0.001), high-grade ALBI (OR=8.30, P<0.001), history of
biliary surgery (OR=2. 60, P=0.035), hepatectomy (segmentectomy)=3 (OR=2.75, P=0.028), and open surgi-
cal approach (OR=4.00, P=0.009). A nomogram for predicting severe perioperative complications was success-
fully established. Internal validation showed that the model had an area under the ROC curve (AUC) of 0. 865,
which outperformed traditional single predictors. The calibration curve closely aligned with the ideal curve, with a
mean absolute error (MAE) of 0. 027. Decision curve analysis (DCA) demonstrated a net clinical benefit when the
threshold probability exceeded 10%, superior to that of traditional predictors. Conclusion The ALBI score-based
nomogram is successfully developed and validated to predict the risk of severe perioperative complications in hepa-
tolithiasis patients undergoing hepatectomy. The model demonstrated favorable predictive performance and high
clinical utility, serving as an effective tool for both preoperative risk assessment and postoperative risk stratifica-
tion.

Key words ALBI score; hepatolithiasis; hepatic resection; perioperative management; complications; nomo-
gram

Fund programs National Natural Science Foundation of China (No. 82400738) ; Health Research Project of
Anhui Province (No. AHWJ2022b028)

Corresponding author Wang Lei, E-mail: wl9252@126. com



