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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 (n=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
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Figure 1 Flowchart of patient selection
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3501 (17.16%), FIJ4EEE (52.41£11.58) %, HBV
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®1 LERBRIASESTNABEELARLER
Table 1 Comparison of baseline characteristics between the EK group and the APC group

kit 38 L J] 4 (n=101) AT (n=103) PlZ P
AR ( x x 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
(%))

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(%)]
7 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)
JiIed e K AR [em , n(%)]
<5 64(63.37) 64(62.14)
0.03 0.856
>5 37(36.63) 39(37.86)
Jifga i e (%) ]
K 84(83.17) 94(91.26)
3.00 0.083
2K 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 LA (% )]
I 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) BRI (n=103) Pz P
MVI [n(%)]
7o 66(65.35) 78(75.73)
2.65 0.104
&l 35(34.65) 25(24.27)
YIERE (% )]
KR VIsR 71(70.30) 72(69.90)
0.00 0.951
N )] 7S 30(29.70) 31(30.10)
YIBR 52 (%)]
A 79(78.22) 82(79.61)
0.06 0.807
fir 22(21.78) 21(20.39)
FARITH[n(%)]
FFik 75(74.26) 84(81.55)
1.58 0.209
Ji 5% 26(25.74) 19(18.45)

22 FEHERF

FEA T I Ak BBz 52 AR A R U1 BR 1 HCC BB 3
o, B 62 B (30.39%) HEARJEIF A GE, Hop
JEE IR RIE 124 (5.88%) . MIHLH A RIGE 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 .
e MK B R R L AR Kb gk e T
R\ IGITFEE L (B P005) . NEMH LA,

ST BV TE ROIE KA IR, I R A
EERE®mRm, HERERHRBEINGEITEE X
(¥ P>0.05) (£2), HEIFAAE 1241 (FiEg JI4
S, RAITHTH), FEALKE PHLF . 0w .
i R K R MR AR . Hod, PHLF &3 1 47 &
i W AP SCRRIR T s MR R K R B e R R
FEATFER TR 1RSSR E AT R T
AR . FFA B S BBR YT IS WA S, o
Bl FARBISE T,

®2 LREVNASESTNABREIZLER/ILE
Table 2 Comparison of primary outcomes between the EK group and the APC group

TG W38 ] 41 (n=101) I (n=103) ZI P
ARG I REREFRIM (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
SABRZLZE (wmol/L) 18.80(13.30~28.40) 18.00(14.25~27.10) -0.21 0.836
MM (gL) 33.60(30.50~36.90) 34.20(31.20~36.15) -0.41 0.680
ARG I RAE[n(%)]
PHLF 6(5.94) 0(0.00) 4.39 0.036
JI T 10(9.90) 7(6.80) 0.64 0.422
H3 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
i s FR 9(8.91) 11(10.68) 0.18 0.671
Jiii 5 9(8.91) 6(5.83) 0.71 0.399
Yl ke 4(3.96) 2(1.94) 0.19 0.661
BIFEEY 36(35.64) 26(25.24) 2.61 0.106
JC I RAE 5(4.95) 7(6.80) 0.31 0.575

VE: DIBAF 5 VRN LL FIF R

Note: 1) Some patients have more than one complication
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W0 FRE I L AR b b o L B
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Table 3 Comparison of secondary outcomes between the EK group and the APC group

WL )R e L T4 (n=101) R4 (n=103) ZI P

FoARS ] [min, M(IQR)] 160.00(120.00~190.00) 150.00(120.00~191.50) -0.40 0.687
A i [, MIQR)] 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
FEBERT I, M(IQR)] 17.00(14.00~21.00) 17.00(14.00~20.50) -0.20 0.845
JE S R AR BRA R [d, M(TQR)) 5.00(0.00~7.00) 5.00(0.00~8.00) -1.04 0.296

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

75.9% . 69.9% , W JILRY 0S ] AL T %

\__E

ek piliEAE |
EniaWaE:|
P=0.034
HR=0.469,95% C1=0.229~0.960
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I ()

1.00

0.75
# 0.50
(@)
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WA 4 101 75 64 60
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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%, TSI K RFS %
ML T JI 4 (P=0.003) (&2),

1.00{ |

0.75

RFS®
=4
wn
S

02 R p Lk
TATIA
P=0.003
HR=0.554,95% CI=0.371~0.828

24 32 36 42 48 54 60
IpE] ()

0.00

0 6 12 18

Number at risk
W IIZ 101 62 48 40
@I 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. WANEIFMAINE K
MEME K (<15), WAlR R ILGEITFE S
(¥ P>0.05) (££4),

F4 ERTVAMEBRNEEERAEELRBERILER (%) ]

Table 4 Comparison of postoperative recurrence patterns between the EK group and the APC group [n (%)]
5 R W3 B T4 (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
HR IR R 15(14.85) 17(16.50) 0.11 0.745
AN K 26(25.74) 22(21.36) 0.54 0.461
KFN+5NE K 9(8.91) 3(2.91) 3.31 0.069
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