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Abstract

Objective: To systematically evaluate efficacy and safety of radiofrequency ablation and hepa-
tectomy in the treatment of small hepatocellular carcinoma. Methods: The randomized controlled
clinical trials of radiofrequency ablation and surgical resection for small liver cancer were
searched by searching the databases of PubMed, EMBASE, Web of Science and the Cochrane Li-
brary, which lasted from 2010 to 2021. The collected studies were screened and evaluated ac-
cording to the quality evaluation criteria in the Cochrane system evaluation manual, and the data
were statistically analyzed by RevMan5.3 software. Results: A total of 4 randomized controlled tri-
als and 597 patients were included for meta analysis. The results of the Meta analysis showed that
there was no significant difference in overall survival rate and disease-free survival rate between
radiofrequency ablation and hepatectomy (P > 0.05). The recurrence rate of local tumor in radio-
frequency ablation group was significantly higher than that in hepatectomy group (RR = 1.38, 95%
CI: 1.07~1.78, P < 0.05). The incidence of complications in hepatectomy group was significantly
higher than that in radiofrequency ablation group (RR = 0.49, 95% CI: 0.27~0.87, P < 0.05). Conclu-
sions: There is no significant difference in survival rate between radiofrequency ablation and sur-
gical hepatectomy in the treatment of small liver cancer; hepatectomy has more advantages in con-
trolling tumor recurrence, while radiofrequency ablation n has less complications and moresafety.
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Jir R A 440 e (HC.C) A2 8 L 5 DAL ) 2 e R, oAt S L P e A D BB 1 ) 356 DY K LR A1 1]
ZAEREITEARA WO S, /NPEE N HCC [ WA, BT RO Fia 193] 1 g [2]. 2R,
KEZB B AT R R AL fE A B REIRBERE . MELLEESE, MRi2i C &b aeil, k%7 FAREHL,
MR R B BRI T RN VAT 0 N R B [3]. S R AR (radiofrequency ablation, RFA) RIS}
FFOIBRFAR HR A& IX A6 7 I 05 LA T B (4], (B35 A N/ N ia 7 I ik, kIR L7
TEGH[5]e ASCREE TIXRPIFN A IEIRYT /N IR BRIG RS, FFREEEZE T, 2T Irfeds e
H T BT RO e A, R R S $R A 2 25 AR o
2. #PNEFE
21 WA

¥i2 PubMed. EMBASE. Web of Science. the Cochrane Library Z5% 4% . AF SCI B AR5 S Sk X
LSRN AL 72 VR, WA S 5 iR B R AR A 45 SR 4 5 4 AN 4
TR, R meta 745 R =B 2 1WA, WIELON IR RS B A Ta P SL B 48 5 30 1o

U, AR ZRIEFCHIEC . KRN RIVEE Yy 2010 4548 2021 4F, FESRA E A5 H AL A 17
XK R, BRI EFE:  “hepatocellular carcinoma” . “liver cancer” . “Ablation Techniques” .
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“radiofrequency” , “Hepatectomy” 2.

2.2. XERANIRE

2.2.1. EEwg
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2.3. MEFN SWAER B4
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K] RevMan5.3 T Htf ZERHIEAT GeitAbFE o g N SCHR & e K36 5 52 1, AR 56 45 5 M 12 < 50%,
P> 0.1, WATYAFFEARAS, B AT T ATk e RSB AT 738, A BGR AR W RT AR 53 o
TRBIS, 5 B0 e DR (0 S R BEAT 18, FE VA T ok e o Pk I 3 B ATL AR AR AR B, i ey 45 SR Vs
SFEFRIRH . SR AR SR (relative risk, RR)FEFRAT 23 848 & AR R T 00, $0L 95% B (5 X
i) (confidence interval, Cl)#& R~ H 45 8.

3. &R
3.1. PAAREEEREHE

WAEF B R RITE, 2 2N RS R IR LR FE R 5464 7, it Endnote X fF A &
JE 3RS 4736 RSOk, B PR R R AEAN(2010 FEE 2021 4F)FF] 3611 A STk I N TR A A ST
Wk, RV, ZEARMICHISCHERINER, TSR ARG RSOk 38 K, Heda wh HAm. i ZER A 25
ITHIBLE, I B RBENI RBETT. b 2 Wt FoN R —EE B R R FM TN, S R & H
FEARZI 1 RSTAIN . & ILGIN 4 5 SCrik[6] [7] [8] [9], 4L 597 il &, B4 AR (RFA) 4L 297 41,
HSMEHIFDIBRFAR(HR)Z 300 . 3 1 NETAN N &SR 7t 1 HE AR AE & Cochrane PPAR Tt BT & 1 7315 10«
Bl 1 SRS R AR
3.2. Meta 3 #r45 R
32.1. 1\ 3, 5 FEREEERN Meta 747

1AEBRAELFR: X RFA LR HR LT 4L S B PER A H 17 = 0%, P =0.62, AIYCHR PR
S9ERE, E[E e N AR AT, 45K RR =1.03, 95% Cl:0.99~1.08, P=0.13, WAERLL T
2R (K 2).
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Table 1. Characteristics of the four included randomized controlled trial studies
= 1. MR 4 BB BRI I A ST HHE

g A/B/C Rl FRAL AR RS P4k A Cochrane
~ N
K.K.C.Ng, RFA 109 104/5/0 86/23 57 (23~78) 931 H ;
farey
el HR 109 107/2/0 89/20 55 (31~82) 93 1™ H
N
RFA 34 34/0/0 24/10 56.1+ 7.4 1?;"3927 ' fﬂ
Hae Won Lee, ( ' M) 4
SE[7]
64.93 ™H
HR 29 29/0/0 23/6 556+ 7.9 (1-93.57 4 )
AN
Yong Fang, RFA 60 32/23/5 42/18 51.4+8.1 40 M H .
w8l HR 60 43/17/0 46/14 53.5+11.0 40 ™ H
281 H
RFA 94 63/31/0 78/16 56 (19.0~75.0) 7-75 /M
Wei-Xing Guo, ( ~H)
A 3
HR 102 95/7/0 94/8 51.5 (18.0~75.0) (6-86 /)
Note: A/B/C: liver function Child-Pugh classification; RFA, radiofrequency ablation; HR, surgical hepatectomy.
VE: A/B/C: ATINRE Child-Pugh 734 RFA, HHAIHRIAR; HR, AMRITUIBRA.
5 Z Cochrane | 375 . Pubmed. EMBase.
Web of Science#i#i P 3K U SCHk(n = 5464)
> FI FHEndNote X9 - HiFR B 5
SCHk(n = 728)
\ 4
L HE SRR SCHR(n = 4736)
| [ WWEREFGQI0ERNMIE
HEBR SCHlik(n = 1125)
A 4
PR SCHRk(n = 3611)
> A RS E R G HERRERA
v RV . FERESES (n = 3573)
FIRCHR(n = 38)
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I SCHR (n = 34)
\ 4
AN HR(n =4)
Figure 1. Literature selection process
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RFA HR Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H., Fixed, 95% CI
bR Mg 2017 104 108 103 108 41.8% 1.01 [0.95,1.07]
Wei-Xing Guo 2012 29 44 91 102 354% 1.06 [0.92,1.14]
Yong Fang 2013 58 G0 a6 60 227% 1.04[0.85 112]
Total (95% CI) 263 271 100.0%  1.03[0.99, 1.08]
Total events 281 250
Heterogeneity: Chif= 086, df= 2 (P =062, F= 0% IIZI.1 sz D!ﬁ ﬁ 5'5 1DI

Test for averall effect: Z=1.51 (F=013)

Figure 2. Meta-analysis of 1-year overall survival rate
2. 1 ERIREEE Meta 547

SAEMARAAER: K RFA 4101 HR 413047 20 8] 53 MEAG A5 12 = 0%, P = 0.94, AIEAESFRME,
IXFh 25T JE A ] g RN AR Y ZERE S AT, o) BT Ak SLACEE, B 2 ) RR = 1.02, 95% ClI: 0.95~1.10, P = 0.59,

WA 2RI giih 5 5 U 3).

RFA HR Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Hae Wan Lee 2018 33 34 28 29 127% 1.0 [0.82,1.10]
BOROCO Mg 2017 50 108 B8 109 370% 1.02[0.80,1.16]
Wei-Xing Guo 2012 h| a4 76102 306% 1.00[0.85,1.18]
Yong Fang 2013 a0 &0 47 G0 19.7% 1.06 [0.89,1.27]
Total (95% CI) 297 300 100.0%  1.02[0.95, 1.10]
Total events 243 234
Heterogeneity, Chit= 040, df= 3 (P=0.94) F= 0% I = I = = !
Testfor overall effect: 7= 054 (F=0549) 01 02 05 RFA HR ! 5 1o

Figure 3. Meta-analysis of 3-year overall survival rate

& 3. 3 FE R RETER Meta D4

5 HERMRAELFR: X RFA 4UF1 HR A7 A 0 7 BRI, 25 R RIS R ege e, DA [
ERNRERI AN, #iE  RR=0.93, P=0.30, HtalCh - HIERAEAES T 27 (E 4).

RFA HR Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
HaeWon Lee 2018 30 34 24 29 16.3% 1.07 [0.87,1.31]
KoKL GO Mg 2017 72104 72109 4523% 1.00[0.83,1.21]
Wei-King Guo 2012 47 94 G4 102 385% 080062 1.02
Total (95% CI) 237 240 100.0%  0.93[0.82, 1.06]
Total events 149 160
Heterogeneity, Chi = 364, df=2(P=018);F=45% IIZI.1 sz Dfﬁ ﬁ é 1DI
Testfor overall effect: £=1.04 (F=0.30) RFA HR

Figure 4. Meta-analysis of 5-year overall survival rate

& 4.5 F£ 2 RETFER Meta D4

322.1, 3\ 5 ERLEEFER Meta 747

1TEETAEAFR: X RFA A HR BT AR 7 AL, S5 BU BVEIR 99808, [Tt A

ERNARRI AR, #iEH RR=0.97, P=0.60, PAANTELEEHSH 254 5).
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RFA HR Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Fixed, 95% CI M-H, Fixed, 95% CI
B CoMg 2017 77104 a1 109 41 9% 08a[081, 112
Wei-xing Gua 2012 54 44 61 102 302% 096 [0.76, 1.22]
Yong Fang 2013 ok G0 a4 G0 27 9% 1.02[0.91,1.14]
Total (95% CI) 263 271 100.0%  0.97 [0.88, 1.08]
Total events 186 196
Heterogeneity: Chi*= 0.72, df= 2 (P = 0.,70); F= 0% I = I - ) = 1
Testfor averall effect 2= 053 (P =0.60) 01 0z 0% RFA1 HR z 5 10

Figure 5. Meta-analysis of 1-year tumor-free survival rate

5.1 £ REEFER Meta 91f

3ETIEAA R X RFA AUAT HR AL 8] 5 s MEAG o6, S5 R B PEAR g9 s, AT [ 72 2%
AR TE, f5E H RR =0.96, P =0.30, HitrlAWr i — A1 3 S A RAFAEG I E R (K 6).

RFA HR Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
HaeWWon Lee 2018 15 34 149 29 145% 067 [0.42,1.07
KoK CoMg 2017 a4 109 85 109 38.8% 088 [0.75,1.28)
Wei-Xing Guo 2012 34 54 43 102 291% 086 [0.60,1.22] —
Yong Fang 2013 33 i 25 60 17.6% 1.32[0.91,1.92) T
Total (95% CI) 297 300 100.0%  0.96[0.81, 1.14] <
Total events 136 142
Heterogeneity, Chif= 543, df= 3 (P =0.14) F= 45% I f f f f !
Testfor overall effect; £ = 0.46 (F = 0.65) 01 02 03 RFA1 HR : 3 1o

Figure 6. Meta-analysis of 3-year tumor-free survival rate

& 6. 3 FELTBETFER Meta D4

S5 E TR AL : X RFA AT HR A7 40 (0] S5 RPEAG I, 25 RIS R 59 8 e, Ay im it
[ 7 BN AR LB, BE YRR = 0.81, P = 0.08, Hsba] Al — 401 5 LR AAFR A FASG 2

(& 7).
RFA HR Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

HaeYwon Lee 2018 ih 34 13 29 141% 0.72[0.38,1.36] I

KoK CoMg 2017 37 104 45 109 453% 0.82[0.58,1.16] —

Wei-Xing Guo 2012 32 94 42102 406% 083057, 119 —&

Total (95% CI) 237 240 100.0%  0.81[0.64, 1.02] <P

Total events 80 100

Heterogeneity: Chi = 015, df=2(P=053); F=0% '0.1 sz DTE i ﬁ é 1IZII
Test far overall effect 2=1.728 (F=0.08} RFA HR

Figure 7. Meta-analysis of 5-year tumor-free survival rate

& 7.5 £ LEEFER Meta 54

3.23. FEPMEE L E Meta 5347
%t RFA 481 HR 4138047 4L SR MEAG T3 H 17 = 44%, P =0.15, R0 5 R M AR 55, R v 3o
TERNAE T AL BR, TS 45 AL RR = 1.38, 95% Cl: 1.07~1.78, P =0.01, P4 % %H 4it & (4 8).
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RFA HR Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
HaeWon Lee 2018 18 34 ] 29 13.2% 1.92(0.98, 3.749]
BLRL Mg 2017 a5 109 45 109 E9.0% 1.24[0.93, 1.66]
Wei-xing Guo 2012 g 94 11 102 16.2% 0.89[0.39, 2.049] —
Yohg Fang 2013 a8 f0 1 f0 1A% 8.00([1.03 62.01]
Total (95% CI) 297 300 100.0%  1.38[1.07,1.78] L
Total ewents a1 65
Heterogeneity, Chi*= 5.32, df= 3 (P = 0.158); F= 44% F I f 1
Test for overall effect: £=2 48 (P =0.01) 0.01 01 RFA1 HR 10 100

Figure 8. Meta-analysis of local tumor recurrence rate

8. BERIEE &% Meta 4

3.2.4. HEEXZHEZR Meta 534
%F RFA 401 HR 4053 R PERG I, Frfs s SRR, wR AR RIERes, RIGEHTERE0H, KRR =
0.49, P=0.02, MM I H AR AERE gt £ R 9).

RFA HR Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Hae'Wwoan Lee 2018 g 34 11 29 281% 0.70[0.34, 1.45] =
KK Mg 2017 1 109 22109 327% 0.68 [0.37,1.24] —&
Wyei-Xing Guo 2012 g 44 20 102 Z67% 0.43[0.20, 0.94] —
Yong Fang 2013 2 J&11] 17 B0 125% 0.12[0.03, 0.44] -
Total (95% CI) 297 300 100.0% 0.49 [0.27, 0.87] -
Total events 34 7o . . . .

Heterogeneity: Tau®= 017, Chi*=616, df=3{P=010), F=51% I T T 1
Testfor overall effect Z=2 42 (F=002 ’ ’

Figure 9. Meta-analysis of the incidence of complications

9. HEMELSEZR Meta D

3.2.5. ERWE T
BEMNUNRI TS IR B 8] 505 iR US4 A0 FEA S BRI 2IERE R, MR ToH
BERFWG. REFRGERBEBIFR TSN, RIS ISHET E92 (- 10).

0+ SE(log[RR])

0027 i
0.041 it
a1
0.06 1 i ; ;
1
0.087 iqt
;o
R RR
0.1 3 1 1 + + |
0.1 0.2 0.5 1 2 5 10

Figure 10. Funnel plot of included studies
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4. g

HCC fF i WG RE, o th N R REAS) i T B fa i, /N I RS W 546 R0a 7 =2 08
b B E R S B . BB R (RFA) 5 T DB AR (HR) T 3 58 fe $2 /M S 38 AR AR R, Bl Bk
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3 cm i, HR BF LT RFA. R, AR R IS B SR 0 REF, AT 2 g TR
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e a5 AR I BE L BRI (RCT)HEAT T Meta 7087, BLT fif RFA T HR A7 085 I U A e 4k
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ZHEMAMIRE, EMTMRIEHEEEL T, BT RESE RS, TR 804 5m, &S
MR K A, RFA A MR E M EH R B R AT RETE . HR ] —FF VR Al — ] X 3 A 1)
2k N R B AR [15], FEFE MR AR S B R T T B — 8 I AR AR I AORE K A T T
RFA I T HR, RFEA AT 0T BONIEA R 1 BB ). R 2, e ARSI
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