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carcinoma (HCC), the technique used for hepatic transection may influence perioperative outcomes and
long-term prognosis. This study compared argon plasma coagulation (APC) with a conventional
electrosurgical knife (EK) in terms of postoperative complications and survival outcomes.

Methods: A retrospective analysis was conducted on 204 cirrhotic HCC patients who underwent radical
hepatectomy in the 900th Hospital of PLA Joint Logistic Support Force between January 2013 and
January 2020. Patients were divided into an APC group (n=103) and an EK group (»=101) according to
the method used for hepatic transection. Perioperative outcomes, postoperative complications, overall
survival (OS), and recurrence-free survival (RFS) were compared between groups.

Results: Baseline characteristics were comparable between the two groups (all £>0.05). The incidence
of post-hepatectomy liver failure was significantly lower in the APC group than that in the EK group
(0.0% vs. 5.9%, P=0.036), as was the intraoperative transfusion rate (12.6% vs. 23.8%, P=0.039). No
significant differences were observed in postoperative day 1 liver function parameters, overall
complications, or severe complications (all 7>0.05). Survival analysis demonstrated significantly higher
1-, 3-, and 5-year OS and RFS rates in the APC group compared with the EK group (OS: P=0.034; RFS:
P=0.003). Recurrence pattern analysis showed that no margin recurrence was observed in the APC
group, whereas eight cases occurred in the EK group (P=0.011).

Conclusion: In cirrhotic patients undergoing radical hepatectomy for HCC, APC is associated with
reduced PHLF and intraoperative transfusion without increasing perioperative morbidity, and is
correlated with improved OS and RFS. These findings suggest that APC may provide oncological and
safety advantages, warranting further validation in prospective multicenter studies.

Carcinoma, Hepatocellular; Liver Cirrhosis; Hepatectomy; Hemostatic Techniques; Argon Plasma Coagulation

CLC number: R735.7

JHF 98 A5 43 BROE A G0 AH AL AT S, R g AE A
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Figure 1 Flowchart of patient selection
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PR R B AT IE ST L, R IR B 4R
bro ARWKBEVIHTE] 2025 4F 1 H 31 H .
1.5 SitF4iE

fdi FH SPSS 29.0 #E 47 i & 4 it 40 Mo IEAS 43 A
M E AR LB + drifE 22 (R 2 s) Fom, 4l
Fb 38R A ST AR AR K5 o B IE A A A 1 T TR
A2 %0 (DU4»fzml B ) (M (IQR) 13w, 4l1A]
e % SR F Mann-Whitney U A5 56 o 11 55 96 BE DA 1] 5%
(HAH) [0 (%) 1R, R EERA PR
OS 1 RFS >k H Kaplan-Meier fhZ8 35177047, 2H 8] 2 5%
FH Log-rank #5614 . P<0.05 N 2ERA G5 L,

2 # A

21 —fE&ER

Iegy A 204 6 5 F, Y169 ] (82.84%), L&
3501 (17.16%), FHJ4EEE (5241 £11.58) %, HBV
YL 183 141 (89.71% ) o H: v JH- Wiy T Ay Ab ¥ R FH 3%
WA T 101 6 (e T4l ), R & AT 103 4
(R4, HEBITHSHAIIHRFE LT
REERAE -, 227 B & i3 X (¥ P>0.05)
(1),

®1 LREEATNASES|TNABREELARLER
Table 1 Comparison of baseline characteristics between the EK group and the APC group

Eiztan 38 H ] 4 (n=101) AT (n=103) A P
AR (% + s) 52.94x11.36 51.89+11.82 0.64 0.520
BMI(kg/m?,x + s) 22.98+2.94 22.43+3.08 1.30 0.194
PR (%))

5 83(82.18) 86(83.50)
0.06 0.803
& 18(17.82) 17(16.50)
ALT [U/L,M(IQR)] 36.20(26.40~56.70) 36.00(25.75~55.70) -0.05 0.962
AST [U/L,M(IQR)] 39.10(26.00~53.00) 36.50(25.45~54.05) -0.29 0.770
ALBI434%[n(%)]
1 73(72.28) 81(78.64)
1.12 0.291
2 28(27.72) 22(21.36)
AFP [ng/mL,n(%)]
<400 72(71.29) 68(66.02)
0.66 0.418
>400 29(28.71) 35(33.98)
HBV [n(%)]
T 9(8.91) 12(11.65)
0.41 0.520
i 92(91.09) 91(88.35)
HBV-DNA 2= [1U/mL,n(%)]
<500 49(48.51) 58(56.31)
1.24 0.265
=500 52(51.49) 45(43.69)
MR e K A% [em, n(%)]
<5 64(63.37) 64(62.14)
0.03 0.856
>5 37(36.63) 39(37.86)
JiffEa i e (%)
K 84(83.17) 94(91.26)
3.00 0.083
ES 3 17(16.83) 9(8.74)
CNLC43-#i[n(%)]
la 49(48.51) 57(55.34)
Ib 24(23.76) 23(22.33)
Ila 8(7.92) 5(4.85) 3.74 0.442
11h 0(0.00) 2(1.94)
Ila 20(19.80) 16(15.53)
JibsEg A (%) ]
e 66(65.35) 59(57.28)
1.40 0.237
H 35(34.65) 44(42.72)
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Table 1 Comparison of baseline characteristics between the EK group and the APC group (continued)
£ty 3 L ] 41 (n=101) AT (n=103) Iz P
MVI [n(%)]
7o 66(65.35) 78(75.73)
2.65 0.104
&l 35(34.65) 25(24.27)
YIBRIERn(%)]
KBk 71(70.30) 72(69.90)
0.00 0.951
INER AT PIGR 30(29.70) 31(30.10)
VIR 7 n(%)]
A 79(78.22) 82(79.61)
0.06 0.807
fir 22(21.78) 21(20.39)
FARITH[n(%)]
FFHk 75(74.26) 84(81.55)
1.58 0.209
Ji& 5% 26(25.74) 19(18.45)

22 FEHERF

TEA4 T Ak B4 32 i A 1 YT BR 19 HCC /8 &
o, 62 Bl (30.39%) HELAR G I & E, Hop
JEE IR EIE 124 (5.88%) ., WAL HARIGHE 1K
AST. ALT, AIEA MBI R Z R LS %2E
SC (B P>0.05) ., X TR IH, WA
PHLF & 4 A% (P=0.036) . Wi 7EM TN .
JEIRGY | REK L B B L g R U) B L Ty IH
ZRHIGITEE L (B P005) . NEMH LA,

SR B TE RORE A SRR, I R A
EERER, HERERHRBEINGEITEE X
(¥ P>0.05) (£2), "HEIFAAE 1241 (FiEg JI4H
S, |AJIHTH), FEALKE PHLF . 0w .
i R K R M AR . Horb, PHLF (83 1 647 &
i Wo AP SCRRIR T s MR . R K R B s R R
FEATFER TR 1 FIR S R E AT IR T
AR . BFA B SRR YT IS WA E , o
Bl FARISE T,

x2 BREANASESTNABREIZLER/ILK
Table 2 Comparison of primary outcomes between the EK group and the APC group

FEL i JI2H (n=101) AT (n=103) ZIy P
ARG IIREREFRIM (IQR))
AST(U/L) 241.60(125.10~392.80) 228.80(124.55~403.20) -0.26 0.799
ALT(U/L) 243.60(144.00~382.20) 243.00(128.90~414.00) -0.16 0.871
JARZTZE (wmol/LL) 18.80(13.30~28.40) 18.00(14.25~27.10) -0.21 0.836
M (g/L) 33.60(30.50~36.90) 34.20(31.20~36.15) -0.41 0.680
RIG IR AEn(%)]
PHLF 6(5.94) 0(0.00) 4.39 0.036
JI Tt 10(9.90) 7(6.80) 0.64 0.422
H 1 2(1.98) 3(2.91) 0.00 1.000
i SRR 2(1.98) 2(1.94) 0.00 1.000
JE K 10(9.90) 12(11.65) 0.16 0.687
e JE AR 9(8.91) 11(10.68) 0.18 0.671
Jifi 5 9(8.91) 6(5.83) 0.71 0.399
Y ke 4(3.96) 2(1.94) 0.19 0.661
BIF AR 36(35.64) 26(25.24) 2.61 0.106
S I RAE 5(4.95) 7(6.80) 0.31 0.575

VE: DABAF A5 VR LL IR R

Note: 1) Some patients have more than one complication
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2.3 KREZRF M () P>0.05), {HE S TR R IR 0 R

P A AE TR L A e B
] J% L 31 90 A4 I ] 58 T 22 5% 4 O S 2%

THIIH (P=0.039) (%£3),

®3 LEBEINASES|TNABERZERIER
Table 3 Comparison of secondary outcomes between the EK group and the APC group

B )R ST LI 2 (n=101) A4 (n=103) ZIx P

FARMS ] [min, M(IQR)] 160.00(120.00~190.00) 150.00(120.00~191.50) -0.40 0.687
A i [, MCUIQR)] 300.00(100.00~500.00) 300.00(100.00~475.00) -0.38 0.705
AR i [n (% )]

= 24(23.76) 13(12.62)

& 77(76.24) 90(87.38) 420 0.0%9
{EBERT I, M(IQR)] 17.00(14.00~21.00) 17.00(14.00~20.50) -0.20 0.845
JE IS R AR BRAS R [d, M(TQR)) 5.00(0.00~7.00) 5.00(0.00~8.00) -1.04 0.296

2.4 FiEER
EATIH 1. 3. 54F0S %4 954% . 86.3% .
84.8%, W HL JI4H 1. 3. 54 0S % N 89.3% .

75.9% . 69.9% , < JILHRY 0S AL T % 0

&E—g

= I
A
P=0.034
HR=0.469,95% CI=0.229~0.960

0 6 12 18 24 32 36 42 48 54 60
I ()

1.00

0.75
5 0.50
o

0.25

0.00

Number at risk

W@ 4 101 75 64 60
G4 103 85 84 76

56 47 44 37 36 34 31
71 65 62 58 55 54 53

A
&2

25 BEXER

Wit AR EE R T E B, R
RWIRCY NERVIE -1 R o T
(P=0.011), HAEHAME KIEAG, WHEFNE K

SERTNAMEERTNABENETHE
Figure 2 Kaplan-Meier survival curves for patients treated with APC and EK

JI4 (P=0.034) . T4 1. 3. 54 RFS % N
73.2% . 56.5% . 52.7%; W HE T4 1. 3. 54F
RFS® K 591% . 44.9% . 27.3%, WS K) RFS %
ML T JT 40 (P=0.003) (&2),

1.00{

0.75

RFS®
=4
W
S

U2 R p i EvaE]
ATIA
P=0.003
HR=0.554.,95% CI=0.371~0.828

24 32 36 42 48 54 60
IFE ()

0.00

0 6 12 18

Number at risk

W I 101 62 48 40
SAIA 103 74 69 56

37 32 31 26 23 19 16
51 50 47 46 44 42 41

B
A: OS; B: RFS
A: OS; B: RFS

(kS5 k). WihE k. WANEIFINE K&
NEME K (<15), W4ln R ILGEIT#E S
(¥ P>0.05) (£4),

F4 ERTVAMEBRNEEERAEELRBERLER (%) ]

Table 4 Comparison of postoperative recurrence patterns between the EK group and the APC group [n (%)]
5 R i JI2H (n=101) A JIZH (n=103) X P
R R (<14E) 35(34.65) 24(23.30) 3.20 0.074
VIE 3.3 8(7.92) 0(0.00) 6.52 0.011
JFANE K 8(7.92) 4(3.88) 1.50 0.220
BRI E R 15(14.85) 17(16.50) 0.11 0.745
AN R 26(25.74) 22(21.36) 0.54 0.461
HFN+5ME K 9(8.91) 3(2.91) 3.31 0.069
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