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Abstract

Key words

Background and Aims: The incidence of complications after hepatectomy is relatively high, and early screening
of high-risk population for severe complications after hepatectomy is of great significance to reduce the incidence
of severe complications after surgery. This study was conducted to analyze the risk factors for severe postoperative
complications in patients undergoing surgery for hepatocellular carcinoma (HCC) and establish an individualized
nomogram risk prediction model for severe postoperative complications, so as to provide a reference for the
optimization of the perioperative management of HCC patients.

Methods: The data of HCC 854 patients who underwent hepatectomy from January 2018 to June 2020 in
the Department of Hepatobiliary Surgery of the First Affiliated Hospital of Guangxi Medical University were
retrospectively analyzed. The risk factors for severe postoperative complications were screened by univariate
analysis and Logistic regression analysis, and then a nomogram risk prediction model was established. The internal
validation of the model was assessed using the Bootstrap method, and the discrimination and calibration aspects
of the model were assessed by ROC curves and calibration plots.

Results: Among the 854 patients, serious postoperative complications (> grade III) occurred in 86 cases
(10.1%). The results of univariate analysis and Logistic regression analysis revealed that liver cirrhosis (OR=1.905,
95% CI=1.153-3.147, P=0.012), surgical procedure (OR=3.412, 95% CI=1.618-7.192, P=0.001), intraoperative
plasma transfusion (OR=2.518, 95% CI=1.51-4.199, P<0.001), operative time (OR=1.003, 95% CI=1.002-1.00S,
P<0.001), postoperative albumin level (OR=0.922, 95% CI=0.873-0.973, P=0.003) and postoperative aspartate
transaminase level (OR=1.001, 95% CI=1.000-1.002, P=0.006) were independent influencing factors for severe
complications in HCC patients after hepatectomy. The C-index of the nomogram model to predict the risk of
severe postoperative complications was 0.774, and the area under the ROC curve for the nomogram model was
0.788 (95% CI=0.74-0.836).

Conclusion: The established individualized nomogram risk prediction model for severe complications after
hepatectomy based on 6 clinical factors has good predictive performance. This model can be used for early
identification of high-risk patients and provide a basis for medical staff to take preventive measures.

Carcinoma, Hepatocellular; Hepatectomy; Postoperative Complications; Risk Factors; Nomograms
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Table 1 Univariate analysis of influencing factors for severe postoperative complications
A T EIFRREA (n=768)  FERIEL (n=86) XMz P
S (%, x+s) 50.84 + 10.85 51.7 +11.39 -0.689 0.491
Jifgg K/ [em, M (IQR) | 44 (2.8~75) 7.2 (3.9~10.48 ) -4.708 <0.001
BMI 22.53+3.23 22.55+3 -0.052 0.959
AR E KA 25 R
TBIL (pmol/L, X+s) 14.61 = 15.95 14.3 £10.51 0.713 0.863
PLT (10°/L, x+s) 202.44 + 80.65 209.82 + 109.95 -0.773 0.44
ALB[g/L, M (IQR) ] 38.65 +3.91 37.69 £+ 4.8 1.8 0.075
AST[U/L, M (IQR) | 36(28~49) 44(31.8~37.2) -3.118 0.002
ALT (U/L, x+s) 39.07 +31.72 42.72 + 24.36 -1.032 0.302
PA (mg/L, X+s) 190.91 + 50.4 183.35 + 60.38 1.291 0.197
PT (s, x+s) 11.49 +0.99 11.49 = 1.07 -0.042 0.967
Hb (gL, x£s) 138.38 + 17.91 139.67 + 17.83 -0.635 0.525
ARIGH | REBE RS
TBIL (pmol/L, X+s) 16.23 + 14.53 20.5 +26.42 -1.475 0.144
PLT (10°/L, x+s) 171.69 + 68.54 17832+ 111.64 -0.54 0.591
ALB[g/L, M (IQR) ] 34.5 (31.5~37.2) 31.4 (28.8~35.08) -4.984 <0.001
AST[U/L, M (IQR) ] 199 (119~334.5) 340 (179.3~540.3 ) -5.188 <0.001
ALT (U/L, %+s) 190 (107~345.5) 315.9 (181.8~554.8) -4.852 <0.001
PA (mg/L, x=*s) 150 (116~182) 132 (96.6~167.3) -2.959 0.003
PT (s, x+s) 13.69 + 1.89 14.7 £2.57 -3.526 0.001
Hb[g/L., M (IQR) | 127.9 (115.2~138.8) 121.8 (110.2~131.8) -3.065 0.002
FAREFE] [min, M (IQR) | 233 (172.3~304) 294.5 (220.5~437.5) -5.168 <0.001
AAL [mL, M (IQR) ] 250 (100~500) 625 (400~1350) ~7.624 <0.001
AR mL, M (IQR) | 300 (242.5~600) 735 (400~1232.5) -6.459 <0.001
AR [mL, M (IQR) | 2500 (2000~3000) 3000 (2500~4042.5) -5.768 <0.001
JFITBELT S ] [min, M (IQR) | 33.5 (15~60) 45 (22~84) -3.112 0.002
AFP [ng/mL, n (%) |
< 400 503 (65.5) 46 (53.5)
= 400 265 (34.5) 40 (46.5) 4836 0028
FIE Ik [0 (%) ]
G 556 (72.4) 58 (67.4)
H 212 (27.6) 28 (32.6) 0939 0332
IR H [n (%) ]
iV 3 613 (79.8) 63 (73.3)
EZ 3 155 (20.2) 23 (26.7) 2018 0135
AL [n (%) |
o 384 (50) 32 (37.2)
H 384 (50) 54 (62.8) 5063 0024
ARAGEIHE [0 (%) ]
W5 PRI
Jo 707 (92.1) 79 (91.9)
H 61 (79) 7 (8.1) 0.004 0949
T MLE
Jc 658 (85.7) 75 (87.2)
H 110 (14.3) 11 (14.2) 0149 0699
Jo 746 (97.1) 85 (98.8)
H 22 (2.9) 1(1.2) 0855 0.307
I
G 203 (26.4) 27 (31.4)
H 565 (73.6) 59 (68.6) 0968 0-325
WS [0 (%) ]
Jc 512 (66.7) 58 (67.4)
iEl 256 (33.3) 28 (32.6) 0.021 0885
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Table 1 Univariate analysis of influencing factors for severe postoperative complications (continued)
Ap e JoE I RIEH (n=768)  FFRAEH (n=86) X’z P
RS [n (%) ]
o 494 (64.3) 58 (67.4)
H 274 (35.7) 28 (32.6) 0-329 0-566
P (%) ]
3 648 (84.4) 76 (88.4)
E'a 120 (15.6) 10 (11.6) 0957 0.328
KIS [0 (%) ]
<3 621 (80.9) 59 (68.6)
=3k 147 (19.1) 27 (31.4) 7159 0.007
FARIAL[n (%) ]
e ity 141 (18.4) 3(35)
VEESiie 543 (70.7) 67 (77.9) 14.59 0.001
R i 84 (10.9) 16 (18.6)
ASA 3% [n (%) |
<3% 526 (68.5) 50 (69.8)
=3% 242 (31.5) 27 (30.2) 0.059 0-809
R [n (%) ]
SN 530 (69) 61 (70.9)
1564 SRR 238 (31) 25 (29.1) 0134 0715
FARFR[n (%) ]
AIFAR 265 (34.5) 9(10.5)
FIETFA 503 (65.5) 77 (89.5) 20512 <0.001
AL YE [0 (%) ]
o 702 (91.4) 60 (69.8)
f 66 (8.6) 26 (30.2) 3761 <0.001
A [ (%) |
g 631 (82.2) 45 (52.3)
il 137 (17.8) 41 (47.7) 41.728 <0.001
x2 SEESWAEEEHAENZNES
Table2 Multivariate analysis of influencing factors for postoperative severe complications
AR e B FRvER Wald/ x * OR 95% CI P
JFRE AL 0.644 0.256 6.332 1.905 1.153~3.147 0.012
TR 1.227 0.38 10.403 3.412 1.618~7.192 0.001
AR 2 e 0.924 0.261 12.536 2518 1.51~4.199 <0.001
AR Bt [a] 0.003 0.001 14.599 1.003 1.002~1.005 <0.001
ARJFH 1 K ALB (/L) -0.082 0.028 8.632 0.922 0.873~0.973 0.003
AJF% 1 K AST (w/L) 0.001 0 7.586 1.001 1.000~1.002 0.006
SRR 10 20 30 40 50 60 70 80 9 100
A
RIS
TG
A ]
FAIR JHEFA
AN FA
FAREE] (min)
100 200 300 400 500 600 700 800 900
JJEH 1 R ALB (g/L
RFH 1K (g/l.) 60 55 50 45 40 35 30 25 15 10
JJE S 1 R AST (WL
ARJFH 1R AST (WL ) 500 1000 1500 2000 2500 3000 3500 4000 4500
B
20 40 60 80 100 120 140 160 180 200 220 240 260
IS 02 04 06 08
TR AR 0.1 05 07 0.9
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Figure 1 Nomogram to predict severe postoperative complications after hepatectomy for HCC
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