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(TIVA) versus sevoflurane-propofol intravenous-inhalation combined anesthesia(IICA) on 5-year postoperative
survival rates in patients undergoing radical hepatectomy for hepatocellular carcinoma(HCC). Methods A
retrospective cohort study was conducted on the clinical and follow-up data from 504 patients undergoing
radical HCC surgery in our hospital between January 2015 and December 2017. According to different
anesthesia techniques, the patients were divided into a IICA groups(n=176) and a TIVA group(n=328). The 5-
year postoperative survival rates were compared between the 2 groups of patients. Stratified analyses were
carried out by age, tumor size and number, Child-Pugh class and model for end-stage liver disease(MELD)
score, presence of portal vein tumor thrombus(PVTT), intraoperative transfusion, hepatitis B surface antigen
status, alpha-fetoprotein(AFP), tumor node metastasis(TNM) stage, and Barcelona clinic liver cancer(BCLC)
stage to compare the impact of the 2 anesthesia methods on postoperative survival rates in subgroups.
Results Among the cohort, the median 5-year survival was 33. 00(14. 25 to 60. 00) months in the TIVA
group with 212 deaths(64. 60%), and 27.00(11. 00 to 60.00) months in the IICA group with 125 deaths
(71.00%). There was no statistically significant difference in 5-year survival rate between groups(HR=1.27,
95%CI: 0. 96 to 1. 67, P>0.05). Stratified analysis revealed significant increased 5-year mortality risk with
CIVA in subgroups with MELD score >7. 24(HR=1. 61, 95%CI: 1. 11 to 2. 32, P=0. 011), BCLC stage B(HR=
1.74,95%CI: 1. 11 to 2. 71, P=0. 015), absence of PVTT(HR=1. 35, 95%CI: 1. 04 to 1. 74, P=0. 026), and no
intraoperative transfusion(HR=1.34, 95%CI: 1.02 to 1.75, P=0.034). Conclusion Among patients
undergoing radical hepatectomy for HCC, there is no difference in 5-year overall survival between propofol-
based TIVA and sevoflurane-propofol IICA. However, IICA is associated with significantly increased 5-year
mortality risk in specific subgroups: MELD score >7.24, absence of PVTT, BCLC stage B, and no
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intraoperative transfusion.
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Table 1 Comparison of clinical baseline data among 504 patients undergoing radical hepatectomy for hepatocellular carcinoma

[n(%) ,M(P,s,P,)]
[tem TIVA group(n=328) IICA group(n=176) L/,\/Z/Z P

Sex 1. 257 0.273

Male 281(85.7) 157(89.2)

Female 47(14.3) 19(10. 8)
Agelyears 49.0(43.0,58.0) 51.0(43.0,60.0) -1.202 0.229
MELD score 7.2(6.5,8.1) 7.0(6.4,7.7) -1.531 0.126
SII score 378.9(219.5,585.5) 356.4(198. 8,556.4) -0. 831 0. 406
ALT/(U/L) 35.3(24.2,52.7) 39.9(26. 8,60. 4) -1.772 0.076
AST/(U/L) 38.2(29.7,53.4) 41.8(29.7,57.8) -1.231 0.218
EGFR/(mL/min/1. 73m’) 101.5(92.5,108.6) 100. 2(90. 1,108.2) -0.573 0.567
UA/(pmol/L) 332.5(283.3,393.8) 329.5(280.3,386.0) -0. 169 0. 886
Fib/(mg/dL) 2.4(2.1,3. 1) 2.5(2.0,3.2) -0.071 0.943
HbsAg 272(82.9) 143(81.2) 0.221 0. 638
ASA physical status 0.719

I 322(98.2) 174(98.9)

1 6(1.8) 2(1. 1)
Tumor size/mm 57.0(37.0,87.0) 58.0(39.0,90.8) -0.337 0. 706
Tumor number 1. 340 0.275

1 264(80.5) 149(84.7)

>1 64(19.5) 27(15.3)

PVTT 47(14.3) 18(10.2) 1.716 0.211
Child-Pugh score 1. 000

A 325(99.1) 174(98.9)

B 3(0.9) 2(1. 1)
TNM stage of primary tumor 0.763 0. 858

I 97(29.6) 50(28.4)

I 115(35.1) 57(32.4)

i 102(31. 1) 61(34.7)

I\ 14(4.3) 8(4.5)
BCLC stage 0.785 0. 690

A 160(43. 8) 81(46.0)

B 101(30.8) 61(34.7)

C 67(20. 4) 34(19.3)
Tumor differentiation 1. 704 0.435

Highly differentiated 25(7.6) 17(9.7)

Moderately differentiated 229(69. 8) 127(72.2)

Poorly differentiated 74(22.6) 32(18.2)
AFP/(ng/mL) 1.209 0.272

<20 107(32.6) 66(37.5)

>20 221(67.4) 110(62.5)
Intraoperative blood transfusion 45(13.7) 31(17.6) 1.356 0.296
Hepatic portal occlusion time/min 18.0(0,45.0) 18,0(0,43.8) -0.375 0. 708
Intraoperative blood loss/mL 300. 0(200. 0,487.5) 300. 0(200. 0,500. 0) -1.288 0. 198
Postoperative immunotherapy 14(4.3) 12(6.8) 1.522 0.290
Postoperative interventional therapy 41(12.5) 25(14.2) 0.292 0.678
Postoperative chemotherapy 8(2.4) 7(4.0) 0.939 0.411
Recurrence 140(42.7) 82(46.6) 0.710 0.452
Distant metastasis 43(13.1) 24(13.6) 0. 028 0. 891

TIVA: Total intravenous anesthesia; IICA: Intravenous-inhalation anesthesia; MELD: Model for end-stage liver disease; SII:

Systemic immune inflammation index; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; eGFR: Estimated

glomerular filtration rate; UA: Uric acid; Fib: Fibrinogen; HbsAg: Hepatitis B surface antigen; ASA: American Society of

Aneshesiologists; PVTT: Portal vein tumor thrombus; TNM: Tumor node metastasis; BCLC: Barcelona clinic liver cancer;

AFP: Alpha-fetoprotein
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TIVA: Total intravenous anesthesia; IICA: Intravenous-
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American Society of Aneshesiologists; TNM: Tumor node
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Figure1 Five-year survival curves for patients receiving
radical hepatectomy for hepatocellular carcinoma

under 2 anesthesia methods
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Table 2 Five-year survival rates for patients undergoing radical hepatectomy for hepatocellular carcinoma

with 2 anesthesia methods[n(%) ]

Group 1 year 2 year 3 year 4 year 5 year
TIVA (n=328) 267(81.4) 202(61.6) 154(47.0) 130(39. 6) 116(35.4)
IICA (n=176) 129(73.3) 94(53.4) 74(42.0) 64(34.7) 51(29.0)
P 0.034 0. 076 0.291 0.272 0. 146
Adjusted P 0.085 0. 092 0.293 0.293 0.184

TIVA : Total intravenous anesthesia; IICA : Intravenous-inhalation anesthesia
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Overall
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Il
1]

MELD
<=7.24
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Tumor_Differentiation

Count

504
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66
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52
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125

214
290

413
91

89
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65
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after radical surgery

HR(95%ClI) P
1.27 (0.99 to 1.62) 0.061

1.27 (0.98 to 1.65) 0.067
1.14 (0.53 t0 2.47) 0.736

1.23 (0.95t0 1.60) 0.108
1.75 (0.74 to 4.15)  0.202

1.27 (0.95t0 1.70) 0.104
1.24 (0.7 t0 1.99) 0.368

112 (0.7 t0 1.62) 0.549
1.38 (0.9 to 1.92) 0.061

1.25 (0.95t0 1.64) 0.105
1.37 (0.75t02.50) 0.3

1.27 (0.70t0 2.30) 0.426
1.27 (0.97 to 1.66) 0.088

143 (0.96t02.13) 0.08
1.17 (0.86 to 1.61) 0.316

1.35(1.04 t0 1.75) 0.026
0.84 (0.411t0 1.69) 0.62

1.34 (1.02t0 1.75) 0.034
0.88 (0.481t0 1.63) 0.695

1.24 (0.97 t0 1.59) 0.09
7.68 (0.68 to 87.36) 0.1

1.06 (0.76 to 1.48) 0.732
1.61(1.11t02.32) 0.011

1.39 (0.86t02.23) 0.174
1.10 (0.72t0 1.69) 0.643
1.41(0.93t02.14) 0.108
0.39 (0.08 to 1.84) 0.237

1.17 (0.83 to 1.67) 0.367
1.74 (1.11t02.71) 0.015
0.85(0.48 to 1.50) 0.579

1.58 (0.57 to 4.36) 0.376
1.29 (0.96 to 1.72) 0.086
1.54 (0.881t02.70) 0.127

Figure 2 Subgroup analyses of 2 anesthesia methods on long-term survival in hepatocellular carcinoma patients
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