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The study on treatment approach of radiofrequency ablation in liver cancer patents(a report of 1284 cases)

Xiaofang Liu, Tong Zhang", Cuisheng Zhang, Kun Tang, Weiguo Zhang, Gang Xu, Wenlong Liu, Bin Chen

Department of Hepatobiliary Surgery, The Affiliated Yantai Yuhuangding Hospital of Qingdao University, Yantai
264000, China

[ Abstract] Objective: To explore the surgical approach of radiofrequency ablation for hepatocellular carcinoma.
Methods A total of 1284 patients with hepatocellular carcinoma undergoing radiofrequency ablation in department of
Hepatobiliary Surgery of Yuhuangding Hospital of Yantai from January 2015 to November 2020 were analyzed and
summarized. They were divided into percutaneous, laparoscopic and open surgery groups according to surgical
approaches. The operative time, intraoperative blood loss, length of hospital stay, postoperative liver function,
postoperative AFP changes, and surgical complications were compared. SPSS20.0 was used for statistical analysis.
Results The average follow-up was 44+32 months. There were no significant differences in postoperative liver function
changes (P>0.05), surgery-related complications(P>0.05) and tumor recurrence(P>0.05) among the three approaches. The
level of AFP decreased significantly after operation, and there were no surgical deaths in three groups. However, the
duration of percutaneous ablation (t=34.312, P<0.05) and length of hospital stay (t=14.608, P<0.05) were significantly
shorter than those of laparoscopic and open surgery. Conclusion Percutancous, laparoscopic and open radiofrequency
ablation for hepatocellular carcinoma are safe and effective, and the time of percutaneous ablation is shorter, so the
surgical approach should be selected according to the specific location of the patient's tumor.

[ Keywords] Liver cancer; Radiofrequency ablation; Treatment approach; Individualized

Ji R M g A T SRS T P9 LR bR, A Bk 5 Rk B9 P A DL B2 AR, 85%-90% 1), A&
VR ey R SR 2 S A DAL T ES e S Y e SCH) PR ANTE HCC. SRl (radiofrequency
POt ABRiT— i R AR E o SR I A4 ablation, RFA) RO iZ M HT HCC MR,
JF4H s (Hepatocellular Carcinoma, HCC) . FFPIH FER RN T & TR 22 . ANBEIY 32 T AR B ) 5. 9
B SOR A =N R R B, o HCC 2 JHE BT ZEARVE NI — SR TR F B

TEIRMEE . TEAE



https://ijcr.oajrc.org/�

KANTT . 5K, SKERAE, REER, SRR, RREI, XISOE, B

JEPJRE SR AV b AR ARR YT (BT 1284 Bl )

NEE 2 B A IR R T A O, S AT ik
HIT AR5 SHEARBSERES . CT M MRV, MWiaT
BEAEK . BEGEMFEFAR=F . WS EHZ
FZHARME B3R, X3k Be 2015 4F 1 H & 2020 £
11 H 1284 iR FH AT S0 Al va o7 8 5 kAT [
ST, LARIT RFA VAT F R

1 &REREE

1.1 —RFH

[BIEPE > AT 2015 4F 1 H 2 2020 4F 11 3 G HREE
TEERBEAFAEAME 1284 14T RFA 697 R B35 BIE IR
BORE, HoA B 816 i, 2t 468 ], “PIAEES (58.9
+8.0) ¥, WFRERSNEKL . EEGEMFETA
=M, Hhg s o) iR 358 4] (27.9%)  THE
SHE AL 32 B (2.5%) . R EASER 894
(69.6%) , FAHEFRE. HERTLHE 525

(1) FFohREREHL: 1284 4135 FF T 6E Child-Pugh
9% A 2% 857 1, B 2% 416 B, C 4% 114, (2) i
T H ORI EAT: OREHE 967 I, 2 KIEHI 217
fil, JebyRg g 1411 A, EACFSERR (3.821.1) em.
(3) AFP 1&#L: AFP [ 139 4], BHTE 1045 1, ~F
¥ (321.6+236.2) ug/ml.

1.2 AR

(1) GINFrRifE

OB ARATATHE S 2 0 S35 CT B8 MRI K
LWbsE: 473hAS1E58 MR, B985 CT. A& eT
Y O S EE 7] GAEOB-DTPA #45% MRI, iX 4 Tife:
AR EAE 2 BUR RSN LR, 1Tk
FCEOD P AT IA A AR T I ST 2 PRk et (i B
FE SRR IE . X TR RO N B4R >2em (45T,
M FiRE AR, W9R MRIL B958 CT BUF40 s =
PEXTEE 7] GAEOB-DTPA #4598 MRI Z2/04 1 TUHALE)
JFEREIE. @RS/ R, EAR<Sem, B 2-3 /M
B, mKEA/NT 3cm.

(2) HEBrPrifE

FFohRE, BRIBZZE>50mmol/l; FERTT, i/
W|<20%10°/1; BEMLINAESH, PT>16s; AR EREA
M PR RAL I 28 B RAC A RO R . A E 1
Oy il iy AR B RGN -

1.3 74978 %

MR OB g (HARRME S 7 EEHE RS
OTV-S190 mifMEIE# R4 » AdlsE (£E GE
LOGIQ-Book #AEZWIM) , HAUHRB RS B IEH
PSR (3£ Coviden B EHAR RS .

1.4 FRF7 %

SGRIE T, KB E T PEMI UM, AR
JFF- e 57 BB RV 75 30 5 T R B 27 R B A . TR R bk
MR, SE . HERLEREFERENT
WP E. GG 358 7 (27.9%) . JHE
S L 32 41 (2.5%) , ARG I VIR AR
209 (1.6%) , R Ar 58 —HFTRET 9 1 (0.7%)
BEF58 HFITBREE 3 1) (0.2%) o BE BT 4T at 894
il (69.6%) , CO, "MK I 13mmHg, fifr FE A
10mmTrocar F AJEHEEE, ARG IR EAL AR 7R 2
A 10mm (FFHEEFRLHEFEN) & SmmTrocar %
ANy Ho 348 BRI A TR A WL AR LAL, 2
SmmTrocar [A) & PIENE &R AEFEE K& N TS
K, SRAFI R AR, ARAINEE B A S Y R kL
Wi N TREIK: 182 Bl SeAT 4 e S m, &5 RSt 7=
WEM N ARG 2 . ERK. S8 im<
1L 218 I BRI B B B B A 8 i 7, ik — P AT I s
BIRE, XA BRS04 3047 b i B e A
364 il 4G AR TR 2 PR SEA TN IR ok P I s S 75
Bkt g SiHat. ARJEH DB

1.5 [y

I 112kEYT 8-78 MH, T 44432 NH . R —
ANHEMEH FFIh. HMEREE (FaEaZH
BAFFA. FHEBMOER) . 5% CT sl MRI
SRR, FR 3 MHEE. WaMEER,
BRI T JE IR 2em LN FE MBI K, 2em LA
AT

1.6 4itZFotr

SKH SPSS 20.0 Xf#g#s kAT Ab 3, T BRI L
(X+s) RN, PIFEARIELECR FHBOIREA ¢ K550
TR R RMIRLE (%) For, R ECRH f 15,
P<0.05 NERA G IR L.

2 R

2.1 FARERE. K¥ b fo 2 RAZFZ AT ]

1284 1l 8. R 52 Ji RFA 1697, FARIF A4 57
RFA f:fi, EE5E RFA Kz (P<<0.05) ; R
JFIE RFA g% RFA /b (P<<0.05) 5 RJFEFERS
B 48 ¢ RFA 55, B4 RFA ke (P<<0.05) &

22 REREFRL

RIGH 1| REEMIIAE, TBil. AST. ALT /KP4
RETHRET &, RE 57 RERKEIEH.

23 KRBT e&a Rk

Rig—MNHEAE AFP, RuIPHMEEE B KIEE T



KANTT, kA, RERAE, AR, SRDE, RN, XISCR, B

JEPJRE SR AV b AR ARR YT (BT 1284 Bl )

[, =Fhi&4e RFA 5 AR\ AFP MLL F R A B =57
(P<0.01) ;
2.4 REAMXIFLIE
JHF IR 9 451 (0.70%) » A MHERRAE %8 4 451 (0.31%) ,
AR5 H MR FAREER 2 6 (0.16%) ; =Fi%1t RFA
RIGHAREF M. SHERERELEEESR (P>
0.05) . £ RFA ARJ5 2 BIFH MHEFAR, BHALM

HIE =

2.5 R A

112k 13-72 N H, RJE 3 HNERAMAE K.
ARG 12 ANER 461, 12-24 HNE K 4 B, 24-36 H
Wk 8 1, KI5 36-48 HE Kk 31, 48-60 HNE K
6 1, 60-72 HNE K 9 l; ILitE K 34 6 2.65%.
52 R WU B R PR AT S e T, 2 R IR
T NBEEFIRIT « —Fli4E RFA RF R R L& %
5 (>0.05) .

£ 1 Z=FRFA FARBE, RhBMmE. FrAHEELE

RITRAIRIT 4 R FARESE] (35D A (27 LN NCN)
Z:J% RFA 26+11.3 33421
JFiE RFA 120+35.9 100+51 103+5.8
Ji 4% RFA 70.8+30.4 65+37.4 4.6+1.8
t{H 34312 5.125 14.608
P 0.000 0.004 0.000
7R 2 =% RFA RIGFTINREIERELER
N — TBil (pmol/L) AST (U/L) ALT (U/L)
EBN H5KR EBN ENPS EBPN HTR
Z:J% RFA 23.6+11.3 213+113 73.4+41.2 373+67  433+12.1 30.1+2.3
JFiE RFA 27.5+13.9 20.6+7.3 67.2434.1 36.9+7.2 38.3+5.8 28.9+43
Ji 4% RFA 31.6+17.4 24.5+8.3 65+37.4 35.1+8.2 44.0+3.7 30.3+3.2
t{H 1.286 0.344 0.826 0.322 1.558 1.076
P 0.920 0.974 0.874 0.922 0.911 0.799
# 3 = RFA RJg AFP 1EHELE
IBITIRIE\AFP 453 AT AFP fH (pug/mD) ARJG AFP 18 (pg/ml) t 18 P
2% RFA 221.6+118.2 62.3+58.1 22.885 0.000
JFiE RFA 321.6+236.2 32.3+28.1 6.880 0.000
Ji 4% RFA 179.64146.2 52.3+43.3 24.963 0.000
& 4 =M RFA REHLIEFRELE
RIT IR\ KA YT JFF A fe FSREIERES AR H i FA
2 RFA 358 1 2
F I RFA 32 0 0
JI5 fi5 8% RFA 894 3 0
e 0.228 5.109
P 0.325 0.613 0.199
x5 ZMRFARBELRBRIEE
WITRE\R R TRIT R R BIEL HRF XMl P
Z:J% RFA 358 11 30.7 1.733 0.977
FF/E RFA 32 2 6.25
JI5 fi= 8% RFA 894 21 23.5




KANTT . 5K, SKERAE, REER, SRR, RREI, XISOE, B

JEPJRE SR AV b AR ARR YT (BT 1284 Bl )

3 i1ig

FARYIGR R R AE A P S rva T F B, i
JF e B DR B R R REA . JFZhAE % . B Thie 57
W SR R T 2 F AR . SHAH RG T B A1
NGB BOREE L IRE RIS, R AR A T
WITFBZ—, NEZEEKIERNR T B,
G Rz MRS BRI I TR =g 12 EEAR R s 1A [F)
LA IE B

3.1 RFA %57 82556 — R LW GRS

HCC AMRFFAR BRI JE N2 — Xk e 2 VIR e
FAREIGRATRERIF B . TIRAIFH RFA [IG)T 812
HRTEIE B bR B — I PRV Y R, B — R e A Y
fill Cone-off complete ablation) o -2 il B & MR B
#<5cm, fUIfF<3cm, A RYf RFA JQI7 i KFEE ik
F| HCC Hy— Wt se 4y mil™. Ak RFA J677 1R
(22 A5, AT 4 B BRI B Dk B2 G R R0 2
L

3.2 B G| F T L ESN RS 7 HCC

7 5] S4B RFA 1697 s B A A /N R R
FARI MRS, O ZMHFIRKR. X5
MRS A S, BERGENE, GIZM
BER I TC S A B I B o RIS R AR AE = 4
] b Al AT Bt T 5 s (R BERU AR A A AT 358
il B Al AT S 5] 3 N & B AR T, o A
27.9%. AR BFHAJGRKAEFIN 2 61, 525 K5E
1) 14.3%, 1 BIZLRSFIRITIOR, T3 14T b 2
FILE AR SRR 98 1 B, o5 A IR AR 7.13%,
ABITREE; REHIERFEREE 2 #, 4
I RAE M) 14.3%, 1 92 SO, 53 14090
[ ZRK I, FRFARJE M k. AAEEARE I
KRAESLTE 5 ], AEIEACRERT 33.3%. REEK 11
foil, A R ) 32.4%

3.3 MEA=ALAH BH AT SR AT SN kG 7

(D HHT, X T RFA 67 H HCC FeiAHS A7 (special
location) BFK G #A7 (high-risk region) , fHE—#&
iR A7 JEF U SIS P S 4R A Sl (iR 5 o
B, RN TR A B AT E AT (WifHEE,
MWL B 30, 298, 4. B, xeen]
PLF 8L RFA 07 A 56 80 ™ B A (IR
AR PeAE . M. FILE) o ISR NN RHE A
“3 3 HRES” , LB RS S, (R T IR
WA B 5 B A, 256875 25 2 M EI% HCC 1)
%4 RFA. [EII R M S i 5 5 A B RORE, Kk

-10 -

Wk T ARG RERI R AN AR 894 il
530 7 (59.3%) 1 IS g 4h & Ak A6 HCC
1T RFA, For 348 {75 )15 s Ba i B S ARe ek S8 7 (1 e
JEHEAT TIENTTIEK, Fhoig A2 3 SRR,
HAYIFR (HFEYIRR. BBV . RFA ARJEHIL
Ik A4 E s 182 WIE & e RFA, ARJEH5E
L, ST IS R, K. AEER %
155 68 B CIREFHMER 37.4%) , fEMEREE FitfT 71k
i BEZSRA ARG EE . FRATTIN 9 20 57 JFF e S A ik
ARJGXT T UL R B3 Mg AT R s ek & . O DRe
ZE BEMYIReZE, HIMRES & @yRYT I R i 3
o RERET  @OBE BB RIENE, TR Z
K bf ] AR AR, (R A S fa X g, T4
3 FET-Jae 65 A0 R i R M DROSRER 5 A5 T U 88 47 £ B
MLy DL R SFATE RAA J5 8 7 PR A JHT J B s P B
BORBE, AR E, I B £ 2 FROR AT
IR RER . REREIREOIETR 2 6, 2%
MR 5 1], St 3 41, HEEIFARIER 20%, B4
TREFIRIT JRiR . SR 12 1, o5 AR R B
35.3%.

(2) MEfEss#E A (laparoscopic ultrasound, LUS)
AL BEE MR K/ o B R ER R R, EnT
DL I RIS 25 A REAST HA BTN Mg ko A 2H58 A B
Wkt 16 s BRSURN T HE AL AR, R T
A, AL SRR EGE S AN S, &R
IR S RN T R AE o R AR 485 1 B 55 TR 4 )
PRIAE, X SeF 8 0 T T AHME B2 AR R] 5 A A
EEA G T , WARBELKIERK . AHLH 364
Bl (7 28.3%) BEMAIMEIEEES 1T RFA, K57
RFRCR 4 5], SRR 2% 2 B, it 6 7], AAxEp
FERAEN] 42.8%, BILLRFIRITaPEf. EARmb 9
i, o5 AR R 26.5%.

3.4 ZIFIRATRT R AU aki6 77

TFIE RFA 256K i m] DUCHRE A kA7 1 D) vl 5
MGRTT . BARERATFRM, BN g7 F
AR, BN B FH PR LRI, BT AKX — R AE
R BN D o AR IEA 32 45, 35507 B Rk 11 e
O TE FT NREEKSE . B . R
JERFMRE 1, SfRRIT EEE, AR
6.7%. ANJFEK 26, HETERBEHIN 5.9%.

WL g, b, BATI I S A R
RIBAE ARG B Wit e FARE WERAEL L AT M
I HE, 2R HHE R R WE DL B, G



KANTT . 5K, SKERAE, REER, SRR, RREI, XISOE, B

JEPJRE SR AV b AR ARR YT (BT 1284 Bl )

BEREIRIRIT BT, BEAE B R AL 5 I KO
Bom, HAMENIFRIEWAR S B T HRFAR 2
Bl o LR A BRI . R AT RES I H
fi B HATT M B A B S A R A O B A
R IR E A 0 U EE AR T 2 Rk
¥, B P DURBILE Bk & A se ke th BN R e, H
FARMEEMF AR ] (FEKMEEAMG] T 8K A
KM KRR S, AT RS o R S A fik
TBIT TIOR3 R R (4 b e 6 I M 5 4
By AT LSRR, WiOREF BBk D o

[F I FRATTR IR B, o il T AR YD BRIL A2 5 4
R, FHEHERENERE. Hil, 2558
HRFEIE 20%, MGk T R Ra TR 5
FRFSFNCN 10%17 ., Som i s N S alia 17
JHH98 52 R IR DR 35 2 B G LR LA 7 TH . QMR BLAR
it 3em; @MEZ K, HALE ST 2R, A
Al REAEAERRE i AL O R R MM @EC
SREIKE R5, HERVRIERE: OWFE L% E
BEARMESENT BEAERF U EOR, SRS TR S
SHIH A G TR 2 R B EERE", a1
SHE R AV e R — e . B BN, ER
I B T SR A RA g S T e ™ B 400 2 A S S R 1)
Feaiti b, S AR R VG RO, MR R R R R R
AN O, T R B R AN T e R A1 2
0.5-1.0cm!™,

FRYLREN, — B AR T K LA A BRGS0 Ry
I IR A D JBE G f () R, — T o 5% G O 7 S,
JHIE b e Je B LA A, SRR YT 5 R e A
U, BRUTRNER/N o BEXTIX —IRGR, MRS T 40
THRRIG YT R AT LAEDE BT, sk i e e 8 I A
P AR T ROCR -

Zx ERTA, SRR BT T RO IR RRED
ZathE. AT REHTER AT ZNHTIRIK, B
FHIRGIEIE I R B AL A BIR R, B B
FE B A& AR O RCOR I SRR I IR 25 A= AN 15 AN TH X
) —A . FRATA B BHAE, BEE S RG T &
RREFEE NG, 228 BFE R E I FEIT 3R

SE K

[11 BRAY F, FERLAY J, SOERJOMATARAM ], et al. Global
cancer statistics 2018: GLOBOCAN  estimates of
incidence and mortality worldwide for 36 cancers in 185

countries [J]. CA Cancer J Clin, 2018, 68(6): 394-424.

11 -

(11]

[15]

[16]

FORNER A, REIG M, BRUIX 1.
carcinomal[J]. Lancet, 2018, 391(10127): 1301-1314.

Hepatocellular

Francesco Izzo , Vincenza Granata, Roberto Grassi, et al.
Radiofrequency Ablation and Microwave Ablation in
Liver Tumors: An Update[J]. Oncologist, 2019, 24(10):
€990-e1005.

Zhu F, Rhim H. Thermal ablation for hepatocellular
carcinoma: what's new in 2019[J]. Chin Clin Oncol, 2019,
8(6): 58.

Zhu ZX, Huang JW, Liao MH, et al. Treatment strategy
for hepatocellular carcinoma in China:
radiofrequencyablation versus liver resection[J]. Jpn J Clin
Oncol, 2016, 46(12): 1075-1080.

Petrou A, Neofytou K, Mihas C, et al. Radiofrequency
ablation-assisted liver resection: a step toward bloodless
liverresection[J]. Hepatobiliary Pancreat Dis Int, 2015,
14(1): 69-74.

SRYE, PSR, ENI, % US-MRI A& BB FHEAR

FE /NS S T P I R S D). BR 22548 22 20,

2019, 29(10): 1738-1741.

AR NRITHEER DAERREEASEREER. K
KAERHE LT ITE (019 £ERRO[T].  E S AR,
2020, 40(2): 121-138.

Forner A. Reig M, Bruix J. Hepatocellular carcinomalJ].
Lancet, 2018, 391(10127): 1301-1314.

FE, xR, Bth, 5. R oY BAR<Sem THE )
T RCR MBI A A IR R K 2K 73 M [J/CD). Hh
BR AR S (T RR), 2019, 11(10): 58-61.

HE, A, MNER, A RIS BT UI R S A A A
A BB e £ B F DI RERN S e DhRE S 3 SE T A=
FRIIFM]. TR, 2020, 32(7):1016-1019, 1023.
N, ARG TT AR =4 R AL IR
] e iasb s E, 2020, 26(6): 401-405
Jacobs A. Radiofrequency Ablation for Liver Cancer[J].
Radiol Technol, 2015, 86(6): 645-664.

sy, BRSO, & N TIEK B S
B A AR R P S JE 8 S B R R 0], o
SRR &, 2019, 34(11): 986-987

2l MG BT e I G T (0], ThEBE SRR,
2015, 95(27): 2157-2159.

HUANG Y, SHEN Q, BAI H X, et al. Comparison of



KANTT, kA, RERAE, AR, SRDE, RN, XISCR, B

JEPJRE SR AV b AR ARR YT (BT 1284 Bl )

[17]

(18]

(19]

(20]

radiofrequency ablation and hepatic resection for the
treatment of hepatocellular carcinoma 2cm or less[J].
Journal of vascular and interventional radiology: JVIR,
2018, 29(9):1218-1225.

EUN H S, LEE B S, KWON I S, et al. Advantages of
laparoscopic radiofrequency ablation over percutaneous
radiofrequency ablation in hepatocellular carcinomalJ].
Digestive Diseases and Sciences, 2017, 62(9):2586-2600.
Chen F, Bao H, Xie H, et al. Heat shock protein
expression and autophary after incomplete thermal
ablation and their corelation[J]. Int J Hyperthermia, 2019,
36(1): 95-103.

Laimer G SP, Jaschke N, Eberle, et al. Minimal ablative
margin (MAM) assessment with image fusion: an
independent predictor for local tumor progression in
hepatocellular carcinoma after stereotactic radiofrequency
ablation[J]. Eur Radiol, 2020, 30(5): 2463-2472.

PUZA C J, WANG Q, KIM C Y. Evaluation of the heat

S12-

sink effect after transarterial embolization when performed
in combination with thermal ablation of the liver in a
rabbit model[J]. Cardiovasc Intervent Radiol, 2018, 41(11):

1773-1778.

WA EE: 202248 H 29 H

HAHB: 20224 11 H23 H

SIEAC: X7, dkAE, dkERAR, EE, kEE,
RN, XS, WM, I ST R T AR RAR PR (B
1284 Bl [7]. EIBRIGRI TR &, 2022, 6(9) : 7-12
DOI: 10.12208/j.ijcr.20220430

WRIER: RCCSE BUSMZ O ARYITIEEEZE . HE
M (CNKI Scholar) « Ji /78t # (WANFANG DATA) .
Google Scholar 25 % 2 Sk 3 1)

RRALFE B ©2022 1F & 5 IF 03k BN BT 52 o0
(OAIRC)FTH « AL FEZBANRILEE LT RAR K
%% . http://creativecommons.org/licenses/by/4.0/

OPEN ACCESS



http://creativecommons.org/licenses/by/4.0/�

	1 资料与方法
	1.1 一般资料
	1.2 病例选择
	1.3 治疗设备
	1.4 手术方法
	1.5 随访
	1.6 统计学分析

	2 结果
	2.1 手术时间、术中出血量及住院时间
	2.2 术后肝功能情况
	2.3 术后甲胎蛋白变化
	2.4 术后相关并发症
	2.5 术后复发情况

	3 讨论
	3.1 RFA治疗途径要符合一次性完全消融的理念
	3.2 超声引导下经皮射频消融治疗HCC
	3.3 腹腔镜辅助肝癌射频消融治疗
	3.4 经开腹行肝癌射频消融治疗


