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Abstract

Local ablation therapy with satisfactory
therapeutic effects has been an important
combined therapy for hepatocellular carcinoma
(HCC). There are mainly two ablation methods
available including thermal ablation and
chemical ablation. Thermal ablation techniques
include microwave ablation, radiofrequency
ablation, laser ablation, high intensity focus
ultrasound (HIFU) and cryoablation, etc.
Chemical ablation methods include mainly
ethanol ablation and acetic acid ablation. In this
article, our objective was to evaluate the current
situation and progress of local ablation therapy
in terms of its principles, indications, therapeutic
effects, complications, contraindications and
pros and cons of various ablation therapies for
HCC.

Key Words: Liver tumor; Radiofrequency ablation;
Microwave ablation; High intensity focus ultra-
sound; Laser ablation; Cryoablation; Ethanol abla-
tion; Acetic acid ablation

www. wjgnet.com

Qian LX, Wei HT, Hu XD. Current situation and progress
of local ablation therapy for hepatocellular carcinoma.
Shijie Huaren Xiaohua Zazhi 2008; 16(18): 1955-1961

ik %

JF i By 3R 0K Rk G 9T AT T A Ak & 6 16 R T
K, ARG BTPH—FEETFR. B
W, EBH B AL aR A, RN
RROLIEMOR I RR . SN B, MR R, &
3% & % £ 4 & (high intensity focus ultrasound,
HIFU)An vk 7% 08 B 555 AL 520K Bk GLAG B AR 4 ok
FoBE BRI AR R SN B AP ARIS 5T 49 R
., ENE, STk, PR E. 2 RIEREA
T kKB B S ATy @ kAR B R BRE T
8 IR Fo it S

RERE: FHE; ATARE A GLBCIH B RAER AT,
WO TR R ok AR T B TR TH B IR TH B
BN, BEDE, BOF. HESDSMSTORIGHE.

SRS NSV 2008; 16(18): 1955-1961
http://www.wjgnet.com/1009-3079/16/1955.asp

03I

JHF 9 A2 TR DL 100 0 P R 22—, AT O
R, FH20MH40904EAR, RS C ETF N
WEI . 2 MR IE TR I B 24T, AN
20004 3k [ AT ZE T2 11/10 7 (£2)-30/10 )7 (),
RRAERLIE30 )7 NFET- R, 45 TAE 620064
A ZHFRAT R R A B, Har R ER A
CHFR LRI # 299300 )7 N, X4 g &
JFREPET R IBAERE 2 () FE R K 2 —. 4k, T
B B TR I a7 B aTE % %17
Ml R CELFE I T BB T, YR IT TV S
PR HE . HE 4 9 [ 20054 T30 2 2 TR 1097
T, BFEARIA TG YT F B BT AR IR,
JH RS AR % Jm 30 ¥ Rl (B A B RS )i o,
RO b2 b, BUE R F AR VIR
JiF 9 £ AN B R B 5%, BT RS A A AR AE
HAEILT . Bk, s mia sy 76 a7 &
BATAEE. i T UERR R, JRHE

| L )

AERZFEXE,
FF 55 04 K 9% 5
T R bR
1/3, 12T 5% 49 3%
55 B A AEEA G
— AT LM, AL
ST R K RRE T
22—+ ILFH
K, By 3RiH mkib
I3 LR A I R
FWHEZKEIEF
Bz — HBRTH
S 69 SR T (B
DI A T A L)
R 3238 57 (BT 3
Wk i& I ) Fe oy 2R &
¥ (H BRE I A
AR LB
7 k. R R 6
B3Rl BB ST, 5T
&N R0
W& 5 KT AR
kEFAEAGHE
T84 e FRAME.

W@ 5 LA
BB, Wb,
aRXFRE_E
R & e &



1956

ISSN 1009-3079 CN 14-1260/R

HFRENBHAE

2008%E6828H 55165 551857

WA B A 0

AT % 09 oy 300K @k
R o &I &% 7
gL, A
ST R, TRE
BiERIE, B &
GE VL BEH R B
SN S Y
75 16 5 A 9 AR
3% AR IR G R
g

AT RN R IT I = K EE TR —, B
J% T R ARG T (- DIBR AT AR i)« X
97 (LR BRI AR G T (T RNA ) A
TR ZREIRIT T T <3 emf/NE, Gt
BRI 91 R iy CLHCE M T AR [R] R i PR 7
AU A kA AT N TR
IRTIEEACK. JEI R TE Ik 52 T AR LR R
e s S sz s b K. Rk, K7 R A
YT B 0 JR P R T, R e T e A
TIT KAV BLR S A R 7 i A S i R (.

1 BTPHRLETSERIE

L1 A WRRIATT 70U 5 T R 27 0 e o A
B R SR R AR L, . AR A
i 8 20 2R N S B B 3, T JEAST K i
AN M. T E AR R ST AL O
THR SRR AR 7S (high intensity focused
ultrasound, HIFU)FIVK A Bl25. 5740 S F1) F Hh
AET N IR 2H 2R rb A 7 A g [ MR SR 2K, S 1R
2 T8 e A 0 40 A B K A R GOk &5 i,
A R 2L R R B, b2 1 il 1) i B A T i A
P I A ) 0 R A A e B K L 4 i
PR P L oA TR R, T A e 4 PR A
FENO, R X BTV L AN AR R, {H 45 B fg
B RS e TE, T MARAS Fak 21 g
TH R H .

2 BERUETTHIIR

2.1 SHIRE Bk AR RO Rk AE S PR T
HATE P AN )32 2 B2 S0 Rl R Ak
P R S Al R 19964 Sl i T3
FE i 55 25 A B R IR AIE, 104 2 )5 550 R 11
Tl 31 il iz AR A 9 ]l o T AT
JRUAE AT 9 R ol i 30 i L S AT il B2 A DA
AN R AR . AL e A
DRI, (A R FH 22 A AN A S, ARz
) it 30 HE A )5, Y R TR BE PR, SEANIRR, 9
Rl DX 3 B AR AP BT A v Wl A R
A A, X PIANE SR I s AN R, BT
HH R 4 SRR 2 2 R, i S AT Rl At
WHENZ N, R T REHER, AN
T Y AR 200545 36 [ TR A 4 TR
TR P8 E U S A R EORS N R g N L
i H A B FINEL T <3 em /N AIT
Jeet, SR ATURI BRI 3 R e 9T O BUA RDTF ARAH H) 1)
[ G (EX T GEU I 7= O 7:87 SN S\
Lo KA L TR R B R IR T, S AN 1

WA R 2 IRTT, TR ICIE SR,
2.2 HIFU HREFRLK B 220 75 TR
FER S A A RE A =5
e 90 5 SR AR R B RTIR T R SR QR PE 7R R AR
J1), FF T 19974 JER IX — R AR 58 F T g I
IRIGT, Al B 1B 763X — 40U p I BIE 78 7K1 Ak T
[ s 400 5 A 22 HL A FH LA A2 ) 8 7 ) T
PEPE S A2 535 M RN 2R A Pk A ) B A, 3l I
HIBGN AR N AN, MAA A &
A, TR AA P IR AR AL 2R, Ao e g 4
2 B TF(1K65°C LA_L), A 40 i 4 B R
TRCRELE, 5 R A R (AN AT AR T, AT A
FIR KPR A0 . HIFURR A AR FE a5 B8 41
JHL A I A, ) B 3 A ¥ AR 2 (A 8
PTG H I 42-45°C), LA % T e 4 i
HIF UG R IE & AR I 810 51 R 35 A2 BE K T
L. 7EE AN, &M NHIFUR YT 3151 R IE K
IR M OB = I R T 2L, AR TTHIFU
P T R (P es B B R 25 i )
NIEE P, oAk, FRIE % F P THIFURIT T
s FLE S ERR S TR S 1K S 0 AR IR
5T, MTHIFUVRIT Y78 =2t 397 A
IR 22 0 B ER I S IR =
AT T — RANMAES. UESEHIFURST M
& A RN, AR IX T 3R O A S
—HLILJAEIJ[M-N].

HARHIFU R IR AT 87, R
A SR ARG, FEvR YT I T I A, eI
AR, ¥ 7 I K IA8-10 h, BREIT ik
PRATHL. XS TG A N 4, T rp
B, I IR AR IR BLGR, ST AL
2.3 MRIE AR, AURE AR XN RS VE BARAE IR
PRI FH 2245, {5 i 0 Ad B milor 72 T . H
CLE TR, WOt Al oAb A Rl T V2 AH L
2 2R B . I 0 H e D 2 R4
AT O, B R, v Rl TR KK, S .
A URIE RO FFDh R — e 4 5, JEILEChild-
Pugh CZ 834 5L A AV VR I Bl AR SUERY, 55 41,
PR R T ETF R, RZBHARRCOK, JU
FLZ KR 2 7= A G R AN UK VR AR o 45 7
HOACHEIFRAE, DB RIK.
2.4 ALIE AR WU R R S A S T B K
Kk S0%ME IR, 1 AF iR 2L 23R BE, T I 219 fl
Ji T (1) PR A7 s il DR B VR T B, JC AR IR
s AETR/N G HARCRE /R 55, 78 T S
P32 N A T A T T A A O o TR
AT, TR B R AR A RS ] 4 12k,

www.wjgnet.com



PMZ, 5. IHESE RSSOV DH R

TR T Rk ) 3 VRE T R AR N T2-3
emff)/HERY, BRI R 2 )iaTT, Tkt
JET N ET YRR S TC K LR TR R, O 25

B A — P AL Ak 2 il e FL(Quadra-
2Fuse) il tH, FH18GYE S &1 FF A3 3 w45 11
A, BFSCTE AT AL, 2N bR
Jei BEET 56 o J& T -5t TEARLGIR, WIS 12
ANV AL R I S, 33 56 LR RIS R T7. B T
Quadra2Fuse X KH I T RS I sk G L, a9 7
X% Al R AR NS em R, AEAT5 T 22 %
STIRYT . IX IR T Rl e Rt A, AN G FATH i,
AT — R KIS IR .

T — T3 B4 S (R RIE 90 45 A S /s T 1 ¥ ke
FITTPRS T4 Rl PR A 2, PR T P T i 1) S5 oE 28
R 2t TR Y R, DALk i T
75 Py YK, FEAMB AL A D H [ 5w P,

3 SMERUETSENEMNIE. ZF
L2005 H VG I7 45 19, 1 BlVA T (1038 WY iE
"M Child-Pugh ABkBZ, PSTYF43 /N 1245, B4R
fE<3 cm, BEZ AL, A3 cm, HAE
BHMRFFERI 8. AE3RIE, T RA TS AR
ToE AR . PR AE Yese I 6 97 7 S, 30
FE— MR S U2 1 SR AR AR (AT A1 278
DR T<2 em 1 JEUR PR T T DA S ik
AL AN B ) ok B AN AR R R, —
B A HAR S em[f 45 B H ASB 3 A
HAANEAA<3 cmP I, 008 e
T RLTA YT A R T I B T R K
N HBH L R BE A SRS — A
A BE A T HAEABES om, TATFAME
B AE T FARUIBR M SR, AT X
JigR EAT<1.5 cmif bR BT ¥ AR P oRg v
Rl A S5 (.

Ty AN, AT Rl LA iR 5 5 R T R R
R AR 25T UrCY, S TR Rt A
B SN Z, P4 247 AIESEXA Child-Pugh C
G I BF EAT T RlOT AN BEAT R v B (R A A7
3G F>5 emfF R, 22 RO R VAR BRI
B RAFHRBOR, 4% H AT HeAR A 5 kAR A
A2, T T B, T ROER i, ANHESTH R

T RlVA T R A S I 2 gk L il i 3% B ) <<
50%, If/MRFE<5X10°/L, FfififkChild-Pugh
CY, FHEBRAMIT AN R,

4 BHERELESTS M
4.1 Bk b ek B er alX 288 BE hATTANT

www.wjgnet.com

Joe 45 T RO RlR T, B VS R R L-54F 1) AR A
K H93% 82%- 2% 63%H51%, X4l
B, HA/N T4 cmAIChild-Pugh AZTFIELL
1B AEE I E L H A K T4 cm & Child-Pugh
B. CHFREAL B H A WIIE K. B er al
R 75 5 | 548 B it 3w v o JHE 40 i 9 5 0
BITOTANEETE, <2 em46/ 451 H B dl, >2
cmff]H 2 USRI AT, 45 RERTE S #5)
il 4198%K192%, 1. 2K 34FEAFHN96% 83%
H73% T AMIGE, ik va T R R
FNTF AR BRI W7 2o Y, w7, B P Ak
WRTT N T BB ARG H 15 70% A L, 3T
T ORI ARAH ], 45 84 N B,

4.2 SHHRH Bk — RAVIE PR FUIE S T 55 4500
Rl R RAOR . A7 — TG T S A0 fi A T R )
BRYGIT /N TS em P I REHLSE S o, PR S
EIRTT G B RVEAR R R R A7 R T8 3
2 50 g 1) /N R R 554 I K it A (1L
BEARIEF3 mmbPL )52 meAg S A ak i SoR. 240
202 B RS sE AR IR T EARA RIS cm
1 17 83%, 55 To I 1) o7 88% ™. SR AMvHY ik i
S KWV AT 2T 50 R 23 4E A0 i ™
T2 55 M9 R) 22 P A2 52 W) S A A B0 A 3%
HIRE R . AN 206 ANIE T T AR V)RR ol AT
A 187 NBEAT A RliG 7, Child-Pughsy
G ATF H A MR 2575 10 S, T RR 5 54
A7 2TE61% ™. 5y ANEAT — 21 SE 515y I E
SISy 68 R 10 R A S 5 SR A0 AR i S
[ AA7-2 H43%-64%"*". Peng et al 13041 T
S SO BT T34 B 1524 mo, ST 205
SEMEAER I 5 85.3% 71.3%H157.6%, "E1F
S5 R 118 A /N RN IR 1 250 B AT DR AR 6 56
FUS AT, T P SIS IS S Rl R B
BEEAAHR, 15T LRI FARDIBR. T Ih e T,
I RO,

4.3 HIFU HIFUN H BRI 104F, H TG mKF
Z OB BT IR . 19994F A4 et al™
.5 I FH v o P 2R AR 7R VR T IR R R G, A
TR, INAHIFUZ—FreEEDIR R R
BT Li et al™St444) iF 35 0E4T T HIFUR
I7, &5 R WO IT JE B I R R 22 i %k
87.5%, AFPFEAGEL S HUES50% & 1764.3%; MRI
B BP0 RS, IIRTVA YT DX R AR R R R R AT, i
Jer AR/ B 2. Y er al> 4619 ST IR
BHTHIFURYY, g5 os: B8 B0k ks,
VIR RMR % 82.6%, AFP FPEH473.3%; Wil

1957
Wi £ E
1 —RXTHR

W owkfe F RInik
B ANTS cmih
JF 5% 64 AU 52 B
¥, A RS ST
ERERAEARR
o AR AMFE
2 w301 ER
HMREFE. T4
et al3F288/ &%
47T 4
B BRI TT,
M7 6 X I1-5
0 A AR R
A93%. 82%.
T2% . 63% A=
51%. B AEEA
ARG I7 I SR Y
BT T AL AL IR

.



1958 ISSN 1009-3079 CN 14-1260/R WHRIENBLZE  2008E6828H 55165 S518H
melH 2 5 (B R AT RS0.1%, SRR A1 7%; 14 MIPEIG. AFPIIACT AT X,

AT % 09 By 300K Ak
%7 R R B AT AT
RELER % 2%
EfRAEEARA
oh, B2 B W SN
BARL PR, K
LIS
BT RE, &
FAE. J7 k. IF
KIE BRBIER
FS X
¥ 5 A% @kt
E By 3R AR B T
o IR For it S .

HAEH50.84%. BEZE et al” FHIHIFUWRIT 8141
HH G D R g S, 4 R R R R
ARG fR K 160.9%, N ZEREIR S AR 2 H1943.9%, ih
ST G B HAFPACFH BEMEZER. RJE3 mo
A7 %69.1%, 6 mo’EA7%33.3%, 9 moEA7RK
16.7%, 14E417510.8%, RJGEFWEB L AR
JRFEIE K.

FIREE R B oR, HIFURYT e 01, B
AP AT I, JFrT iR SRR, e 4]
13, RJG AP, BB 0 T 8 (0 2R A7
4.4 HORH Bk AAIRIE O RLUE YT S IR
U NAIT RCR, 1. 20 3RS HIL
F194%. 77%F156%"", (HHICKEEAZ e i)
BEALIG AR FT.

4.5 A% 5 @k Kuang et al” 804 R X904 A
e T A VDGR I e AT P v i, 829 1) A&
N ORI, S iR B AR A RS em,
3.1-5 cm. 5.1-8 co )58 AT BlEE 730l 9 94%
91%F192%, X T 7T 4R PR e A I U7 45 2R,
TEHIT RUNRE T 52 . A e al > XS24 14
1897, 1. 209 AEAE 301900 63.5%4136.5%,
ISP EAESS em /N 244472 5393
986.7%H173.3%. MLHHFFUMEL I Wk, ARefs
WG 4518, BARRRIG T Im IT A RE
5, AEA AN BEVIBR G 3R T — MR
LGOIRs

4.6 A3 5 "% Ohnishi er a/™" % 67K W5 kS FHE 1R
TH AT AT BEATLN FRAIT ST, R IR
i EAAE3 em, $0H ANEE4AS, WORE A
7 314, T R YA YT AT 290, TG
KBRS RS PR AR IR 2 T A2 1. &5 HoR oK N
MBS 1 24F I C R AEAE N 59% . 33% A1
83%-+ 63%, 1. 2FEMAELFHS 7 H83% 63%
FI100%- 92%. BT H IX P @l AR 38 K 7= A2
FEEE I ROE. Khan ef a/%F 1704 57K 096 T e
7 I BE VT PR AE, S MR A3 em AR S5 (1)
FRIER R, 2 emPA R 2-3 em. 83 ecmlE
RESHH10% 18%. 30%°7. FRAL LR HIVE
I O R TR AT HAAL-2 emP R =S
(IR (2-3 d)ES AL a7 B, Rk Ak iR YT
(23841 5 B Ak (1485 6 LEAF T, 45 5 Wow
PE &AMl 3. SHEAEFFIE2%. 71.4%.
52.7%, T AFEALAL186.5% 57.7%. 31.6%,
JEHAERT <3 em PR AGIRTT G S AAF R
£65.8%, IR T AR EALLL45%P<0.01). th
A NARE A A 223 RlvR 7 I 2 R R g

SR TR E T AR,
X T R T P 280, L P SRS R S AN AT 8
P, WE TR U B 2L R, A g
L.

5 SihERIEVHAE
LI IA A S 500l AR A ¥ ik ) O RRE A ).
SETRAENS SHURH LT SR A A R R
S FR A TR A 8 IR [0 1) O RIE . 7 TR 1Y) SOBE
I JRE I H AT WORLRE T 2y B8 36 98 R 1 Mok 1
P R d5e i DL P Al SO0 I R RE £ 48 I Y
i R IR HT JHDh e AR A
P IR Re 05 . 0 0k 1) O R T 1 R (¥ R
B, ARG P R =0, #
SRR — ok PR R R M e s s
AR BB RS POIEANE WL, ZAMST
RO P VB 16 104 Ji A i T 36 S A0 kv
S, AT 8B R AL T R RS, AT R,
A R i S i R (190 AN - L e i
o RAEHE B

B2, R R O R ) R AR R EAE
HIARAR, 38 1 6 22 AN AIF 9 b0 B A Y R A
I )8R I I WE L, SR AE0.1%-0.5% 2
(i), 7% B e A FH R T RE (9 K A2 28 43 Sl 7
2.2%-3.1%F15%-8.9% 1! 7£ 5 KFIHG Ax £
ANBURG S A0 Rl v 97 2320491 J52 2 P s AF 5T o
RO, RIGIETHRALN0.25%, ™ F I KA 1K
A A 2. 1% AR W Rl T I 1R 9 R
SE PRI 5 0 AR W FE AR (s, Ak A H Hiid
N PR SR T, At P 5 i RS A8 i )
HRIEAHZEAR K.

AE T R (1 R R B T B> A
R L s, KZHANHPRE A R 1 52 k.
Ik, JEAKE RS T AR T B T A BRI AE (W
Je TP IR/H R RN 25), J EE I RRERR K
L. AE TR 1ML 1066511 RS W it 7
(s PR A b o, R RRE IR AR AN 3.2%,
P A R AT W BE TR T LR T i R,

AL DL, S A SR IR, AR Al
iR AR AR, IO ™ IR RRE AR, BTA
FALL, WRAIT AT 2 A1)

6 5L
FE T BT ik P T e 62 W PR S 2
(R (R E SRS N NN O N1 VAN D7 4

www.wjgnet.com



M=, 5. FHESEHERST VIR hHE 1959
ARAS L FRE G Y F G A [ R . BRI transplantation. Hepatology 1999; 30: 1434-1440 WL RAEE

A% A 1) 2 L RH FF JRIE AR ol o2 7™ T RCRE &
R LFRREEG TR, Rk, H Hre P by v
BT M T AT IR DI LR, A A T RTHE T
BB BE 2 rpot KRB 5, I e 8 —
FRyEA DT 15 R B VEOY. B AN HERE I
THRIVE T, 35 T Rk v 7R Bl s v Rk A S A
TR, RN ASRENT F OIS, LR ™
& XU BE AL R, 23 T30 B 0 il 5 4 22 7
B ELER, WA e TRE— 2D, T
FEI 2 <3 emPJ/NHE, TC T8 e A ik &8 7
12N IEIK SBE R G TT Y] SR AT 1 I
IR M 23 em, 1<<5 om, 5 @lhva T 48
TR TT . T T>5 em R, &R
Rl 7 VRIS BAR VA Y H B, ANHERE RN .

TN, SEE SRR BT RO DL Sl T vE Y

PN VAT IR i A B SR G GO AN LT S S

VESC, W TTEKX — 7L, Caieg
i R T T 0T B R T 1 e A
RELE J T RUIETT [0 1) 727 SR T VR
(I I T — 4 v 1 S BRI R 451
Gt S A Rk AR RV Y R R BE A VR 9T I L
B S B TT AR A T, e i
SCAETH RLIRTT AR T BT A BT 95 - A B 6 04
JEFE L, AR BT PR RO L BV
IR 5 R R, U A I A N
.

S, R e T O S EFARE
ST, U SR MR TR, 2455
S 255 1R 9T 1 — T3 B 2L ) ARG 4y, X4
e I AR (VR 7 7K P DA A K R AR A A TR
BLIERANE. A 24, s e 18
SYIFIRIRL 9% AR, ¥R52) KIRIR AR
(IR, BB T R A P et AR B AR B AN
Wr Il T, DR 2GRy 7t kofn s 2. Han, &
WG RFEAS 2 FO i Rla 7 FTF R U) B
() LA BT R ST 1R 85 A 7 5 22 TR] R s DR BE AL R
W, G4 5 RERE T R UL I T A%, X1 %
(RIEFERN 2= 2B IR YT K Y >k i A

7 BEXR

1 A, G B4R SN, IR, 2EVIME, 7h
A FEAR, BERTE, v, BReTE, e, B
&, EH HENBIEIESET R 204F 2 A S A
TGy shAEfRE AR 1997; 1: 3-9

2 Bruix J, Sherman M. Management of hepatocellular
carcinoma. Hepatology 2005; 42: 1208-1236

3 Llovet JM, Fuster J, Bruix J. Intention-to-
treat analysis of surgical treatment for early
hepatocellular carcinoma: resection versus

www. wjgnet.com

10

11

12

13

14

15

16

17

18

19

20

Chen MS, Li JQ, Liang HH, Lin XJ, Guo RP, Zheng Y,
Zhang YQ. [Comparison of effects of percutaneous
radiofrequency ablation and surgical resection on
small hepatocellular carcinoma] Zhonghua Yixue
Zazhi 2005; 85: 80-83

Lv MD, Kuang M, Liang L], Xie XY, Peng BG, Liu
GJ, Li DM, Lai JM, Li SQ. [Surgical resection versus
percutaneous thermal ablation for early-stage
hepatocellular carcinoma: a randomized clinical
trial] Zhonghua Yixue Zazhi 2006; 86: 801-805

Hu RH, Lee PH, Chang YC, Yu SC, Ho MC, Wu
YM. Prognostic factors for hepatocellular carcinoma
<or = 3 cm in diameter. Hepatogastroenterology 2003;
50: 2043-2048

Guglielmi A, Ruzzenente A, Valdegamberi A,
Pachera S, Campagnaro T, D'Onofrio M, Martone E,
Nicoli P, Iacono C. Radiofrequency ablation versus
surgical resection for the treatment of hepatocellular
carcinoma in cirrhosis. | Gastrointest Surg 2008; 12:
192-198

Livraghi T, Meloni F, Di Stasi M, Rolle E, Solbiati L,
Tinelli C, Rossi S. Sustained complete response and
complications rates after radiofrequency ablation
of very early hepatocellular carcinoma in cirrhosis:
Is resection still the treatment of choice? Hepatology
2008; 47: 82-89

Kosowski K, Nowak W, Dancewicz W, Milanowski
W, Skucinski J. [Cryotherapy of liver tumors] Przegl
Lek 2005; 62: 1436-1439

Shiina S, Tagawa K, Unuma T, Takanashi R,
Yoshiura K, Komatsu Y, Hata Y, Niwa Y, Shiratori Y,
Terano A. Percutaneous ethanol injection therapy
for hepatocellular carcinoma. A histopathologic
study. Cancer 1991; 68: 1524-1530

Gazelle GS, Goldberg SN, Solbiati L, Livraghi
T. Tumor ablation with radio-frequency energy.
Radiology 2000; 217: 633-646

Dong BW, Liang P, Yu XL, Zeng XQ, Wang PJ, Su
L, Wang XD, Xin H, Li S. Sonographically guided
microwave coagulation treatment of liver cancer:
an experimental and clinical study. AJR Am |
Roentgenol 1998; 171: 449-454

Simon CJ, Dupuy DE, Mayo-Smith WW. Microwave
ablation: principles and applications. Radiographics
2005; 25 Suppl 1: S69-583

Skinner MG, lizuka MN, Kolios MC, Sherar MD.
A theoretical comparison of energy sources--
microwave, ultrasound and laser--for interstitial
thermal therapy. Phys Med Biol 1998; 43: 3535-3547
Wright AS, Sampson LA, Warner TF, Mahvi DM,
Lee FT Jr. Radiofrequency versus microwave
ablation in a hepatic porcine model. Radiology 2005;
236: 132-139

Wright AS, Lee FT Jr, Mahvi DM. Hepatic
microwave ablation with multiple antennae results
in synergistically larger zones of coagulation
necrosis. Ann Surg Oncol 2003; 10: 275-283

Liang P, Wang Y. Microwave ablation of
hepatocellular carcinoma. Oncology 2007; 72 Suppl 1:
124-131

Head HW, Dodd GD 3rd. Thermal ablation for
hepatocellular carcinoma. Gastroenterology 2004;
127:S5167-5178

Nicholl MB, Bilchik AJ. Thermal ablation of hepatic
malignancy: useful but still not optimal. Eur | Surg
Oncol 2008; 34: 318-323

Ferrari FS, Megliola A, Scorzelli A, Stella A, Vigni
F, Drudi FM, Venezia D. Treatment of small HCC

AR I A4 N A
o, REANDT3
cm & AT A A
BV AT % 6 4R Ak
T—AEZLT
5B, A5G
R A BT A —
R+ EHeha
AR, M BT
S AR 3% I R
PR EK B E
R TR
SRR, AR K
BHA. 2Pk
JE AU ST BB
T S By 2R K ak
W6 T R AF R

Bl A2 —.



1960 ISSN 1009-3079 CN 14-1260/R HFRENBHZE  2008F6828H 2165 185
[ TaRaR=Xie through radiofrequency ablation and laser ablation. approach to underlying principles, techniques, and
AL B, Comparison of techniques and long-term results. diagnostic imaging guidance. AJR Am ] Roentgenol
3 F 9% & AP ey #R Radiol Med (Torino) 2007; 112: 377-393 2000; 174: 323-331

HERG T HATT
At sk, A —
0 R AE N
1A

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

Shiina S, Tateishi R, Yoshida H, Kanai F, Omata M.
Local ablation therapy for hepatocellular carcinoma.
From ethanol injection to radiofrequency ablation.
Saudi Med ] 2007; 28: 831-837

Tk, FR0E. Ss R AR A T R A
SRR EE 2247 2006; 6: 9-10

Li YY, Sha WH, Zhou Y], Nie YQ. Short and long
term efficacy of high intensity focused ultrasound
therapy for advanced hepatocellular carcinoma. |
Gastroenterol Hepatol 2007; 22: 2148-2154

Wu F. Extracorporeal high intensity focused
ultrasound in the treatment of patients with solid
malignancy. Minim Invasive Ther Allied Technol 2006;
15: 26-35

{fke, TR, MOCE, B, R, 2B, B, 5K
i, BOATE, ST miR R A RINATT R
SRR IR IR 2 MR 5T, Th e A R A IR
2001; 10: 213-215

TREZ, FIT5E, &R SulRER AR T ITHET
FEHERE. NECEER 2005; 48: 177-178

ter Haar GR. High intensity focused ultrasound for
the treatment of tumors. Echocardiography 2001; 18:
317-322

ARG BRER, frek. SEUIRIRERS T/ IV 1
K PEI e B E T DhRE RO 20, P R Ie IR S R
2006; 13: 340-342

Bruix J, Llovet JM. Prognostic prediction and
treatment strategy in hepatocellular carcinoma.
Hepatology 2002; 35: 519-524

Zardi EM, Borzomati D, Cacciapaglia F, Picardi
A, Valeri S, Bianchi A, Galeotti T, Coppolino G,
Coppola R, Afeltra A. Percutaneous ultrasound-
guided ablation of BW7756-hepatoma using ethanol
or acetic acid in a rat model. BMC Gastroenterol
2007; 7: 45

Ohnishi K, Yoshioka H, Ito S, Fujiwara K.
Prospective randomized controlled trial comparing
percutaneous acetic acid injection and percutaneous
ethanol injection for small hepatocellular carcinoma.
Hepatology 1998; 27: 67-72

B A5 [ SITRERGST. hERAR TR
5 2003; 7: 6-7

Taniguchi M, Kim SR, Imoto S, Ikawa H, Ando K,
Mita K, Fuki S, Sasase N, Matsuoka T, Kudo M,
Hayashi Y. Long-term outcome of percutaneous
ethanol injection therapy for minimum-sized
hepatocellular carcinoma. World | Gastroenterol
2008; 14: 1997-2002

Ishii H, Okada S, Nose H, Okusaka T, Yoshimori
M, Takayama T, Kosuge T, Yamasaki S, Sakamoto
M, Hirohashi S. Local recurrence of hepatocellular
carcinoma after percutaneous ethanol injection.
Cancer 1996; 77: 1792-1796

Livraghi T, Bolondi L, Lazzaroni S, Marin G,
Morabito A, Rapaccini GL, Salmi A, Torzilli G.
Percutaneous ethanol injection in the treatment of
hepatocellular carcinoma in cirrhosis. A study on
207 patients. Cancer 1992; 69: 925-929

Dodd GD 3rd, Soulen MC, Kane RA, Livraghi
T, Lees WR, Yamashita Y, Gillams AR, Karahan
OI, Rhim H. Minimally invasive treatment of
malignant hepatic tumors: at the threshold of a
major breakthrough. Radiographics 2000; 20: 9-27
Goldberg SN, Gazelle GS, Mueller PR. Thermal
ablation therapy for focal malignancy: a unified

38

39

40

41

42

43

44

45

46

47

48

49

50

Dodd GD 3rd, Frank MS, Aribandi M, Chopra S,
Chintapalli KN. Radiofrequency thermal ablation:
computer analysis of the size of the thermal
injury created by overlapping ablations. AJR Am |
Roentgenol 2001; 177: 777-782

Liang P, Dong B, Yu X, Yu D, Wang Y, Feng L,
Xiao Q. Prognostic factors for survival in patients
with hepatocellular carcinoma after percutaneous
microwave ablation. Radiology 2005; 235: 299-307
Lu MD, Chen JW, Xie XY, Liu L, Huang XQ, Liang
L], Huang JF. Hepatocellular carcinoma: US-guided
percutaneous microwave coagulation therapy.
Radiology 2001; 221: 167-172

Shibata T, Niinobu T, Ogata N, Takami M.
Microwave coagulation therapy for multiple
hepatic metastases from colorectal carcinoma.
Cancer 2000; 89: 276-284

Chen MS, Li JQ, Zheng Y, Guo RP, Liang HH,
Zhang YQ, Lin XJ, Lau WY. A prospective
randomized trial comparing percutaneous local
ablative therapy and partial hepatectomy for small
hepatocellular carcinoma. Ann Surg 2006; 243:
321-328

Lu DS, Yu NC, Raman SS, Limanond P, Lassman
C, Murray K, Tong MJ, Amado RG, Busuttil
RW. Radiofrequency ablation of hepatocellular
carcinoma: treatment success as defined by
histologic examination of the explanted liver.
Radiology 2005; 234: 954-960

Lencioni R, Cioni D, Crocetti L, Franchini C, Pina
CD, Lera J, Bartolozzi C. Early-stage hepatocellular
carcinoma in patients with cirrhosis: long-
term results of percutaneous image-guided
radiofrequency ablation. Radiology 2005; 234:
961-967

Tateishi R, Shiina S, Teratani T, Obi S, Sato S, Koike
Y, Fujishima T, Yoshida H, Kawabe T, Omata
M. Percutaneous radiofrequency ablation for
hepatocellular carcinoma. An analysis of 1000 cases.
Cancer 2005; 103: 1201-1209

Cabassa P, Donato F, Simeone F, Grazioli
L, Romanini L. Radiofrequency ablation of
hepatocellular carcinoma: long-term experience
with expandable needle electrodes. AJR Am |
Roentgenol 2006; 186: S316-5321

Choi D, Lim HK, Rhim H, Kim YS, Lee W],
Paik SW, Koh KC, Lee JH, Choi MS, Yoo BC.
Percutaneous radiofrequency ablation for early-
stage hepatocellular carcinoma as a first-line
treatment: long-term results and prognostic factors
in a large single-institution series. Eur Radiol 2007;
17: 684-692

Peng ZW, Zhang Y], Chen MS, Liang HH, Li
JQ, Zhang YQ, Lau WY. Risk factors of survival
after percutaneous radiofrequency ablation of
hepatocellular carcinoma. Surg Oncol 2008; 17: 23-31
Okuwaki Y, Nakazawa T, Shibuya A, Ono K,
Hidaka H, Watanabe M, Kokubu S, Saigenji K.
Intrahepatic distant recurrence after radiofrequency
ablation for a single small hepatocellular carcinoma:
risk factors and patterns. | Gastroenterol 2008; 43:
71-78

Guglielmi A, Ruzzenente A, Sandri M, Pachera
S, Pedrazzani C, Tasselli S, Iacono C. Radio
frequency ablation for hepatocellular carcinoma in
cirrhotic patients: prognostic factors for survival. |

www. wjgnet.com



PMZ, 5. IHESE RSSOV DH R

1961

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

Gastrointest Surg 2007; 11: 143-149

Zytoon AA, Ishii H, Murakami K, El-Kholy MR,
Furuse J, El-Dorry A, El-Malah A. Recurrence-
free survival after radiofrequency ablation of
hepatocellular carcinoma. A registry report of the
impact of risk factors on outcome. Jpn | Clin Oncol
2007; 37: 658-672

ke, BRcE, %, XK, PR, a6, HE,
S, Ik, FRE. mnRERER G RA
HEE AP IRIRIIT. e A e A 1999; 8:
213-216

Li CX, Xu GL, LiJJ, Luo GY. [High intensity focused
ultrasound for liver cancer] Zhonghua Zhongliu
Zazhi 2003; 25: 94-96

YiJ, Li N, Jiang LS, Xiong XZ. [The study of clinical
application of high intensity focused ultrasound
in non-invasive therapy for liver cancer] Sichuan
Daxue Xuebao Yixueban 2005; 36: 426-428

BEE, EE, BT SREREE A AT R R
BAERTRE ST ROW SR AEPHEES: 2005; 20: 269-270
Vogl TJ, Straub R, Eichler K, Sollner O, Mack MG.
Colorectal carcinoma metastases in liver: laser-
induced interstitial thermotherapy--local tumor
control rate and survival data. Radiology 2004; 230:
450-458

Kuang M, Lu MD, Xie XY, Xu HX, Mo LQ, Liu GJ,
Xu ZF, Zheng YL, Liang JY. Liver cancer: increased
microwave delivery to ablation zone with cooled-
shaft antenna--experimental and clinical studies.
Radiology 2007; 242: 914-924

Rk, FEsE, B B CT5 S MRS ST
AT, T EREEAVRIAEE 2004; 13: 772773

Khan KN, Yatsuhashi H, Yamasaki K, Yamasaki
M, Inoue O, Koga M, Yano M. Prospective analysis
of risk factors for early intrahepatic recurrence
of hepatocellular carcinoma following ethanol
injection. | Hepatol 2000; 32: 269-278

P9, MRELgs, (AIDUKLG v Lk, BEREAE, MR,
PG | R T LB A AT T IR RIS,
B R A4 2005; 2: 290-293

Castellano L, Calandra M, Del Vecchio Blanco C, de
Sio I. Predictive factors of survival and intrahepatic
recurrence of hepatocellular carcinoma in cirrhosis
after percutaneous ethanol injection: analysis of 71
patients. | Hepatol 1997; 27: 862-870

Koda M, Murawaki Y, Mitsuda A, Ohyama K, Horie
Y, Suou T, Kawasaki H, Ikawa S. Predictive factors
for intrahepatic recurrence after percutaneous
ethanol injection therapy for small hepatocellular
carcinoma. Cancer 2000; 88: 529-537

Rhim H, Lim HK, Kim YS, Choi D, Lee KT.
Hemobilia after radiofrequency ablation of
hepatocellular carcinoma. Abdom Imaging 2006

Kim YS, Rhim H, Lim HK, Choi D, Lee W], Jeon
TY, Joh JW, Kim SJ. Intraoperative Radiofrequency
Ablation for Hepatocellular Carcinoma: Long-Term
Results in a Large Series. Ann Surg Oncol 2008
Zavaglia C, Corso R, Rampoldi A, Vinci M, Belli LS,
Vangeli M, Solcia M, Castoldi C, Prisco C, Vanzulli A,
Pinzello G. Is percutaneous radiofrequency thermal
ablation of hepatocellular carcinoma a safe procedure?
Eur ] Gastroenterol Hepatol 2008; 20: 196-201

Belli G, D'Agostino A, Fantini C, Cioffi L, Belli

www. wjgnet.com

67

68

69

70

71

72

73

74

75

76

77

78

A, Russolillo N, Langella S. Laparoscopic
radiofrequency ablation combined with
laparoscopic liver resection for more than one HCC
on cirrhosis. Surg Laparosc Endosc Percutan Tech
2007;17: 331-334

Livraghi T, Solbiati L, Meloni F, Ierace T, Goldberg
SN, Gazelle GS. Percutaneous radiofrequency
ablation of liver metastases in potential candidates
for resection: the "test-of-time approach". Cancer
2003; 97: 3027-3035

Llovet JM, Vilana R, Bru C, Bianchi L, Salmeron JM,
Boix L, Ganau S, Sala M, Pages M, Ayuso C, Sole
M, Rodes J, Bruix J. Increased risk of tumor seeding
after percutaneous radiofrequency ablation for
single hepatocellular carcinoma. Hepatology 2001;
33:1124-1129

Rhim H. Complications of radiofrequency ablation
in hepatocellular carcinoma. Abdom Imaging 2005;
30: 409-418

Livraghi T, Solbiati L, Meloni MF, Gazelle GS,
Halpern EF, Goldberg SN. Treatment of focal liver
tumors with percutaneous radio-frequency ablation:
complications encountered in a multicenter study.
Radiology 2003; 226: 441-451

Di Stasi M, Buscarini L, Livraghi T, Giorgio A,
Salmi A, De Sio I, Brunello F, Solmi L, Caturelli E,
Magnolfi F, Caremani M, Filice C. Percutaneous
ethanol injection in the treatment of hepatocellular
carcinoma. A multicenter survey of evaluation
practices and complication rates. Scand |
Gastroenterol 1997; 32: 1168-1173

Rhim H, Lim HK, Kim YS, Choi D. Percutaneous
radiofrequency ablation with artificial ascites for
hepatocellular carcinoma in the hepatic dome:
initial experience. AJR Am | Roentgenol 2008; 190:
91-98

Uehara T, Hirooka M, Ishida K, Hiraoka A, Kumagi
T, Kisaka Y, Hiasa Y, Onji M. Percutaneous
ultrasound-guided radiofrequency ablation of
hepatocellular carcinoma with artificially induced
pleural effusion and ascites. | Gastroenterol 2007; 42:
306-311

Kurokohchi K, Watanabe S, Yoneyama H, Deguchi
A, Masaki T, Himoto T, Miyoshi H, Mohammad
HS, Kitanaka A, Taminato T, Kuriyama S. A
combination therapy of ethanol injection and
radiofrequency ablation under general anesthesia
for the treatment of hepatocellular carcinoma. World
J Gastroenterol 2008; 14: 2037-2043

Wong SN, Lin CJ, Lin CC, Chen WT, Cua IH,
Lin SM. Combined percutaneous radiofrequency
ablation and ethanol injection for hepatocellular
carcinoma in high-risk locations. AJR Am |
Roentgenol 2008; 190: W187-W195

PRede, MR, B, TR, =, TN KA
IS B T IR 2T M ey T R RO E. o
[EIBE 2525 R 2004; 20: 326-330

e, Malss, B, LUK @ bak, MRS, Avin
. ST LB HB AT PR TR A S
RETFUME. REIBESS2EAK 2006; 22: 1219-1222
BE, EE, SR, BULE, B, bils. FIEE
TR S E R AT SR NN Z I A S s BB b
[ A R 222 2006; 22: 535-537

mE FEZ BH XWX



