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Abstract

The treatment methods for early liver cancer include
surgical resection, liver transplantation, and local
ablation. Among them, microwave ablation (MWA)
is widely used in clinical practice because of its
outstanding advantages, such as minimal invasiveness,
radical curative effect, short treatment time, few
complications, and no heat-sink effect, especially for
the treatment of tumors adjacent to major vessels
and hepatic metastases. However, MWA also has
limitations such as unpredictable size and shape of the
ablation area. This review systematically illustrates the
effectiveness and safety of MWA in the treatment of
liver cancer. Meanwhile, the relative superiority of the
new generation of MWA is discussed, with an aim to
provide reference for MWA of liver cancer.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Liver cancer; Microwave ablation; Planning;
Efficacy; Complication
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MWA) A 8], ARig. SR, FEE), A
RZ R R Fm T 2 BB TR, L
HER TIBAGE 22 E . WEEBBS. Kn, 1
A G IR B A2t Ak e X K DN B KR ST R 69 B T
M. ARG EMWAE JT AT I% 09 78 20k Fe e bk,
B B A28 3 — KM WA & Gt AR xR AU, A e KA
FEMWA S J7 Fe ik — s %

© The Author(s) 2020. Published by Baishideng Publishing
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REAT: FHE; RUSDERY ML 32 HAE

ZDIRE: 27 L A % 8 0L 6 @k (microwave ablation,
MWA) % 77 IT & 69 A a0 An % A b, R A28 47 — 4K
MWA £ St AR 3R AR M.

SERRIR: L, P, 017, THoT, 2REE, BT, BRI SR
BRI, EFHEATBHZRTE 2020; 28(10): 371-377
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0 31

iR e P 1 L 20 ek b e i 2 HE R DU A7, iR
FHRBE T Zerp A Jgm 2 = b, JH-4H i (hepatocellular
carcinoma, HCC)%] 585%-90%, E#Frtb J5 HISEEAAF
FAURN10.1%. BT, S EARa TR FEZaE
FARUIBR. H#HE. WHRIA TS, R, BT %)
REANA M EEIHRE. NI A s = 555
DAL, A 43 Z 3 WIAT TR VIBREUHRARIR T . HHItk, 225
JE3 9 fili(percutaneous local ablation, PLA), JLILAH T
fifi(microwave ablation, MWA), #{HER A 2 BT S B 1%
1RIT %2 —, &M TBCLCIER 2 B H #3567 5 1A
W), BRI EAA<S om, PA<<3 em AR, #H52019
AR T AR AT ) i R T IR 12T R, X Ta ] 23
S To MR BRI . BA<S cm; 2-3 M8 . &%
KEAAS3 om; LILE . HEFIT 2 1RIU Som b i
#; 205 2% Child-Pugh AE{BZY); ECOG-PS 0-2, #E#1T
PLABER G 0 T1& & S 1 1) SR i, PLAW]
VENMFEET- Btz —. Forb, MWARDF H BRSP4 Fe R
Y I SRS AL, IR Bz N TR
(BAE AR IR YT . A SCH B R/ AMWALE i &
H T R TTERAE, RN A5 — M WA RS A
PR, I BT R T Rt — te 2

1 MWARLRIZRES Ko Ss BTG
L1 74 mRALX) Skomg MWARLRIFE 5T R SR 4T E if
BENGEM R, 06 G i A Rl Th 2RI 8] G 5 5-20
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min), AR IR E I R, TSR] e R4 A [ IR 4 24
R, BT HZ ] FEAIMWARIT IR, LivEIig it =
YERTALRI R G, AT SR IR 5 R B SR S
i R B2 RO &, M H PR, e i ket ik
. REHREESH, AMUEH T SEE HBTAR
JE VAT AR IX . B AR, WORABE . tHE LR
fffi(computed tomography, CT)% 5| 5. B A&, £
SFIHEAR . TCRRS AR R, N )T CTR H T Bl Ak
CLAR BRI 73 k(AN b T i B, (R %R 3. BhAk,
PR A T 25 R b v B SR, A I AT HE LR R
EFFETREE R K. 20194F BT SRR, T AL
S ARE M R RG] R E SRR AR R, TR
M ZAETERST R F1ak, BiE s s BoR, CTEI2
PLAS N BEHERAHE & AU Al ET B AT — 3B XD, Bl S, 78
ELBIET R 48 5 CTH] S4ET B A IRCTHE I H I,
HIFEAL B BN R T a0, ik, #he=
Y B AT RE S MWA AR FE IR H 227 A 22—

1.2 55 2 E 7 % 5FERVIRM L, MWAAYIE Y
BRI, AH LR R G N, AR R A 2R, T Rl
TR A DR 2 bR JE L R H 412435 mm. H Al
PG R S E T B GBI  E AiE o (contrast-
enhanced ultrasound, CEUS). CT. #5%CT(contrast
enhancement CT, CECT) R i {5 (magnetic
resonance imaging, MRI). 1, CECT AR M=,
v AT FL S R M WARH SC ) I ACRE. B THERf B2 52 4 23
FEAEISARSEN, TICEUSHER R R T-CECT, HAA
iX. Jokass. CTIRIMWATRT S UG KA1 77 [F A4 ULRE,
TR HMER A A 1515 & 1) Rl . MIRTA] VR [X 73
B AR X AR LR, JEHIRBOIMBUSR. 4T b
J& MR A S IRBEER 73 R MY R BUFE % 77, MR
A BE R VPG Y R ) o RO, Ak, PET/CTHR
A @ AR R A 55, AH PRI A<t & 2R, P
BFR] ] RS V)AL B AN F, #CECT. CEUSHI
MRIZE A I Rt 05 T M A7AE — 2 1) SR PR TangZs!”
RI, K FHCT BRGNS e A Rl Ao i3k AT — 4 E1 2 40
&, A A RO

2 HCCHIMWAREEETS

2.1 HCC#IMWA% 57 15 AT K FIMWATF122 1lHCC
W, RJGBEDTT mo. i, 201451(90.95%) 353 — it 5¢
AR, 84(3.62%) S IR SE AT R, 4312191(5.43%)
T RS AT e AT Rk, JCH>5 om ) IR E LU
— MR TE AT Rl ARSI ARAE224511(10.4%), 045 g s AR
W EIRLL R T 50, MK MRS N H -2, i
PEmR . B EIRSE RS 1, B e, oAt T, MR R
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N BH L AL B SRR R A TR E AN, PR
741 mo, 7T E KA (relapse free survival, RFS).
B4 A (overall survival, OS)737°414 mo. 41 mo. % [
P iEoR, WA A(alpha-fetoprotein, AFP). y-£+%&
k4% KB (y-glutamyl transpeptidase, GGT)Z&RFSHH AL 5
MR 2R, MRS H &K/ AFP. GGT. BERZEN
OSHMIALTIJE M. X Le4E RE W], MWAEHCC—4iA
ST TR, HA RS2 .

2.2 MWA L F R3ak HAIBE A (hepatic resection, HR)/&
BIT R HAIHCCIY &R, TPLA, GFEMWA, |2 AT
HRE<S em. =l FFDZAUERE . KIAREUTR B, X T
<5 emffHLEHCC, MWA 5 HRTIE LI B 25, Hil#
BN, SR, T R>3 em ), HREIRFSHL T
MWA, [KIEATIhIE B, @ THR . [F, G
FIMWAFIHR JOSFIFHAE K A 2 T0 35 22 57, AHAT
HIRMERFE ST EE . E—TiMeta/ HTH, AL
A BEHLRT I 56 (randomized controlled trial, RCT) 1154
MEEWETT, ¥ Jh22-424%44 53, BEVTIN (] 2915-60 mo, K
B 7T LM WA S HRIT &K, 8 77 LEAM WA+HR Y
FFHHR/MWARTT. 45 R 57K, MWA RIS E R B AR
Z 7 THR (RR =249, P=0.016). It4N, MWA+HR 5HR/
MWA FL—IRIT IR R R 2T W2 . RAMWA
HRVFLEAR AR, (HATH3 STEAAF R B E#
6% 12%. R, XoF T s e /N R/ SRR . HE A
A BHERZ . MANEREAE G V)b o A
] T FEMWAY,

2.3 MWAL 477K @k S07H Rl (radiofrequency ablation,
RFA) RV FH A R IALZE Fi e P = 4, A28, 5RFA
bei, MWAST LA R ARS8 7= A R X . TR 7 I R B
i A2 JE B AH R R AT RN RE A 6P OS TR 9T (4%
522415122 RFAIETT FIFIE ) T MetaZr BT 45 R 7, RFA
JRE R N12.4%, HARE>3-5 cm. >5 em(JRHEE K
FARKN24.1%- 58.1%)IRTT 5 Rl R 5 0 3 v,
X405 I AR B HE AT MetaZh #, HCCHEHZMWAIRIT
JE (5 RFAAAEL), IP98>3 cmfJOS 22 mo (21 mo), IR
<3 ecmffJOSA50 mo (27 mo); JRE kK. HARERE
R TRAETE HN3.9%-22.0% (0%-20.9%) 2.1%-
61.5% (0%-45.4%). 14-22 mo (10.5 mo-NA). ixX stk 5§t
FKIHMWAFIRFAMOSTE S22 57, UIMIE HIE =3
emel A7 T I A IR, MWATE FRFAM, 55— 7T, 22
BIHCC 27 MATIERE 4% T (laparoscopic, Lap) MWA,
13BIHCC 154 kAT Lap-RFA, K ILH# 22 4 AR 24,
HRTH FARR B R e SRR B thah,
XFF<2 emTHCC, RFAVHRELKEL. &R 5K 3 0 BAIK
FMWA, HiEmmAE K. OSEK, M & REL
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TFE, 5. FHERUROERIBVIRIERE

BEZER. DL g R BRI A G, TR IR
NIRRT 802 5

2.4 MWA S IF AL BB TESAHIMARIT, RS it
JE, VLA R AT M (liver transplantation, LT)HL 4, FAT
WrHEVRTT. LR FARIM WALE ALTHE T BT 2%,
R I 2L IRE 58 4 B E 53 7 45%H153%, HRFA/
MWABLETACE, 30 H 2475 FHCCHRE AL, 71
B FIMr 7 AT 20 R, MWAAEAF 2 5 TACE,
RFATCHH 22 520, tbAb, |1 B A S e il S R 2%, LT
JEH AN 2 K E RPN, CAESITFARRT.
LT/E 8 R EFHITMWAKRYIT, H3. 6. 9. 12, 18, 24mo
HEAFEIHH90.9%. 81.8%- 71.6% 51.5%- 30.7%-
15.3%, R4 A0 1A 9173 mo, HATHAFF & HEA . REIfE
P TR 52 PR A, T 22e ST 2505 s Ak 2R e,

2.5 MWATRA-Z S BALTT 4 0T B, 28k
1bJ7 ¥4 FE (transcatheter arterial chemoembolization, TACE)
PAEPLAR HARUAYT Tz —. Hrdh, TACE+RFARY
JTRFIOSII T #A HIRFA, I TACE+MWAZRA] & 2 2
BT RORIOS, JEHAE<3 emfiE Hh ] g ia T L, H
Wt U7 A ) oA DL R AR S 9 RRER. %35 BIHC CIfi41
<3 cmHIRIITTACEAM WA HATT, JG 4 CT Kk
UESE, R SE S RAE344 . AN SEEIRBETAN, BvT A2
BIE R AE<T em HCCIBIT 1, BEHL > AL A (TACE-
RFA/TACE-MWA) 1 #.—(RFA/MWA)IRIT 4, AT
%%, RFS. OS¥IfLT#—4PY. 5 4h, TACE+MWATR] ZE
K>5 emHCCHEEHIOS, H o™ EIF A E™. fEAT]
VIFRHHCCH, TACE+MWA B B4R RN, 25 A7 A
FHFHTACE™, HMWAR £ /D/ETACEI2 wkjg {7,
AR, $HF R IAZEHCC, TACEAMWA 5 TACE+RFAYY
RO, LiZEPH300045HCC 2 A TACE+M WAZLAN
TACE, KIVBCATGTT 4R 78 AR SR f A A7
P85 . W FCAIE S, TACEH 8 o fysh B2 BH s 4 vl i
AEEN K- TRKEEIE . FER FABIM WA % S (¢ [ 15T,
FETE R ARY K, Fin5E TR LT e A MEIRAE, e
R R AR AT,

3 MWANXHAE

MWAJBET- 3 <0.36%, KA R A% H2.4%-4.6%, AT
SRTERAR T ARG RIEIR R AERR, DUNEHE IR
AL B HE N BT ¥ SRS

3.0 R £ TEONFAIH. KB, MRS
MWAH F R SR, TRk, i fE s,
R () e K R O B B, T B B AR & S B
05 Bl 4R 2, (A T M a4 1 Semr Rk, HEm]
PRI . ARSI, ARl fiEd, v
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BRI R A, AR TE M AE 0] T LABTFE AL 25 24
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