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[ Abstract]  Objective To analyze the clinical efficacy of transcatheter arterial chemoembolization (TACE) combined with
CT-guided water circulatory-cooling radiofrequency ablation (RFA) in the treatment of primary hepatocellular carcinoma. Methods
A retrospective analysis was undertaken in 32 patients with 41 nodules of primary hepatocellular carcinoma from October 2011 to August
2014. Seven nodules were less than 3.0 cm in diameter, 6 nodules between 3.0 =4.0 cm, 9 nodules between 4.0 —=5.0 cm, and 19
larger than 5.0 cm. All the patients were treated by TACE combined with CT-guided water circulatory-cooling RFA. All the patients
underwent follow-up with enhanced CT scanning after 1 and 3 months. Results According to the results of the CT scanning, there
were 11 complete remission ( CR), 24 partial remission (PR), 5 no change (NC) and 1 progressive disease (PD) in all of the
nodules. Follow-up reviews for 10 — 22 months in the 32 patients showed 31 survived and 1 patient died of upper gastrointestinal
bleeding. Conclusion TACE combined with CT-guided water circulatory-cooling RFA is a safe, minimal invasive and effective
method in the treatment of primary hepatocellular carcinomas.

[ Key Words] Hepatocellular carcinoma; Chemoembolization; Radiofrequency ablation

Jir 5 P P 2 s 2 thE B b R 2% e e ) O P i
a2, TR R 8 09 B BRI, SR T 22k
B lE , R B 22y b B, BE B AT T RVAR T I
BEE 15% ~20% , K5y B3 b1 T4 0™ H A AT
B AL 0 (B0 b8 /N BCE A3 A7 S5 D DR T TG v
ZF ARG IF . & 8T B Bk R 2E AR
(transcatheter arterial chemoembolization, TACE) 27§
ST RE T AR DI BRI 98 1 & 3y ik Z — (H i T A
DA i 5 4 IR A8 DL R R 52 1 Ay e 2 0T B8 T2
RE A48 3, 1 L0 PR P A 3z 2Rl . CT 5] &

« Sl iHAE# , E-mail ; yanboz@ 21 cn. com

T & Bz 5457 Bt ( radiofrequency ablation, RFA) J& 7
i JRR 2 T AR TR R 1B HOR IR T I 1
R 00 € 2 WA BEAF 19T 300 2011 4 10
H ~2014 4£ 8 H FKA1RH TACE EEA RFA JR 47 32
191 J5 4 e T 9, BRARGE AT

1 IeRBEHEFTE

L1 — BB
A 32 i, 55 24 Bl 4 8 . AFIE 35 ~T71 %



- 884 - o [ A SRR 2 3% 2015 4E 10 A 45 15 4645 10 ) Chin J Min Inv Surg, October 2015, Vol. 15. No. 10

AL WE 54,4 & 29 BIAF A B K VE I 9 2 K bR
W3 B IR AR i 28 I 2 o B R IE S D
RVENEE . Bk 25 6,2 A5 6,3 A2 fi, 3k 41
AN MEER2.6~13.4 cm,F1# 4.9 cm, HfH
<3 em k74,3 ~5 em 154, >5 ~10 cm 14
A, >10 em 54>, JFFIESN R DUEL RS, 17T ik 9 R DL
Fake . A IR FEAL 27 B FFYIEE Child-Pugh 73 9% A
219 ], B 4 8 i, Ifiig AFP =400 wg/L 11 {4,
7.02 ~400 wg/L 16 #i],0 ~7.02 peg/L 5 %] (3 B 1E
HALHE 0 ~7.02 pg/L), & 2010 4F [0 28 B S i IR
JF 95 43 B ( Barcelona Clinic Liver Cancer, BCLC) #x
MDA WL, B 319 4, C 2 Bl

P B e PEAR A : DM R H <3 4~ Qi B4
AT PR A2 (7 BB AR <3 em /NI, Hidh 5 4R
Y FARYIER,2 BIHAE W >70 2 it s 2= GO
o i T BE S H BRI RIS v 5 D PR TS v T AR DB 5 He
AR 25 X PR bR R AR R I A K 2 BT
LBt D) RE 5 BRI XU = A B G R AT TR
BR) s @FAR =R A HEBR T AR A% (2 BIFITTIXA T ~
2ANMREEE IR, HAR Y <2 em) ; @JF Py BE Child-
Pugh 730 A 98l B 9%, HEBRARME A I VI BR AR
LG T ORT (B JRE DK R AR METR TR IR K, B
M RE2E HAIIE 5 &R KAE, — i O 22 AN RE T 2
TR,
1.2 Jr
12,1 U icss  GE 2wl 5 Wl i 4 & 5 bl
( digital substraction angiography, DSA ), fil 5 %
Innova 3100, CT 4 i i% % {# /] Marconi CT-Twin
flash , ¥ &5 14 & 120 kV,265 mAs, )25 5 ~10 mm,
BRER O 1o CT 3G9 47 15 10 569 4% & | B 2l 10 5 4
(K E Medrad 24w, #1455 R16R) o I 4 1 fil {1
ar L EATHE A A CTRE - 220 54 450 il ik I 4,
IFEO ~160 W, BF[E 1 ~99 min % 220 4, i &
KB KL, v H T % kgl 55
Bt B SR A ACT1530 ,ACT2030, 2 # 5 45
M b B . ACTC1525  ACTC2025, IE8h 5 R &
=A% BTO1 - 100 BY 85 5l 52, 4F Sy 7K v 25 43 1 il
BE oK A6 BR 09 3l 3, R O TE B AR B ER K 500
ml {E Jg ¥ Z0U5 , 38 o 2F K 5 K% R &k
P 1 A 38 3
1.2.2 TACE JT3fEk Child-Pugh B 2% & & 4T
PRIFIRYT , R IF DI RB K &2 J5 47 TACE . >k ] Seldinger
28 sl Wk 2 A 4, 72 DSA TR AT I I Sh Ik A 2R
Bl bk R, WA R A Ak 3 Bk RS A R 1 A
i 0 Bt Bl bk, I ZRE Ry Child A 211 B8 &
JetT TACE 3697, # LA 25 9 22 LE &2 40 ~ 60 mg

FRIHEERE 10 ~20 mg B 5 ~20 ml iR G FL1k
Yk $erE @ s Bkt ke 283097l & B T R
51200 mg, VEZEEE 1T DSA EE ., K5
25T Ak AP B iR e B A IR A 1 A R RE S
FiRYT . TACE RJG 1 D H B A& EHIG W CT, #4552
5 T35 491 . W08 IR L0 T TACE
7.

1.2.3 RFA #@BFE AT DSA BERM () REE
A ARG 9 CT 4 755 MR e 40 450 /0 Bl i 9 o2 A6 AS Bl
2,80 TACE R J5 igd oy sl DU AICR A AR, 5 I8
iR s T = kMR, R B T SO RFA IR T
TACE AJ5 1A HATINE CT 54, 17 1@ Mg i
LAk T T AR B0 B I g At 75 58 4 IR AR, A i e 4H 41
B B I X i R 5 BE R o0 ik — 2B AT RFA L AR 4k 5 kb
A7 B IBCATD M7 s RF RS, CT 451 9 1 o k3 A6 L %k
SIS 7 =W &5l eyl ) P €6 v o S B
FEUE AL 22 7 bR a0 (TR ST A% 5108 ), 5 HLTH 2l 1
T 28 ) i Stk BT B AR 2% F 22 R AT Jay R i 1
T R D WA =i (T SN o = 1 o I I 1
BTTEIK E T M S RS R AR s R
IO T AR el DL 0 0] SRR R, vk S O R fe )
BTG BT IE O RS o AE CT 515 R #E 5, B 4
TH Rl B Sk A0 g 22 00 sy CARXE T B2 B ), i3 20 7 il
PR BIE 2 G0, N 80 W FF 4 314 it , 7 ¥ in %
120 W Je DL b AR 405 b K/ — i i il 10 ~ 40 min
(FGkE <5.0 em &, A 10 ~20 min, >5.0 em
HIH AR R] 20 min DL B, JF AT W96 17 2 60 50 &
YRIT 3 Rl S L e A X 3 IF H 41410, 5 ~
1.0 em s} L b, 8 OR Is 21 2 58 53 IR 98 . IR & B 45
IEVRAERR  DRFFEHR EE 70 °C G202 4B, AT £1 18 Y
filt, WO AT E R RN . R4S T O B, SR
W B8 A R R R . RS CT 9 MEA TR
ey |t I S RE B T R O, SR O IR R D 6
h, 257 1B AL AP 38 5 A SR 4 AR X
SCHRBIT

1.3 JPROME

13,1 Mk e ARET ARG W HLE B2 A&
L AR R B I D I LRG3 R AR
1.3.2 ARFM WRITH R GE AT S 1.3
ANH IR s CT #5245 RAE N PEM KR, 2 %
WHO S I 7 ROF AN A5 e AT AR 2P - D 58
425 ( complete remission, CR) : 983 5¢ 27 2%, 32
82 AN BE 7R IR s @9 43 S i (partial remission,
PR) : g8 4 /1N, CT R i ofd 2H 21K 58 S FR LG IR 97
R0 =50% ;@ T 4L (no change, NC) : CT IR
i i 2 24K 5 AR FRLL VR T R D < 50% B g R <



o [ £ B A B2 A 2015 4 10 A 45 15 455 10 1 Chin J Min Inv Surg, October 2015, Vol. 15. No. 10 - 885 -

25% ;@ JE (progressive disease,PD) : CT I 7s il i
K LA LR YT HTHE K =25% SR ik
7S A

2 #R

6 17 4 ¥ TACE,19 #4473 Ik TACE,4 #1172 X
TACE([H]f% 3 &) ,3 #4171 Ik TACE J5 F#47 RFA(JHrh
21§47 1 ¥ RFA 8 fil4T 2 ¥k RFA,3 fil{7 3 X RFA)
THElEstE] 10 ~49 min, -1 28 min,

2.1 MR SR A TR

ARIGH 3 A HIEH I # CT /E PN IK 45, CR
11 4~,PR 24 4©~,NC 5 4~,PD 1 4~
2.2 AFP

AJG 5 3 A H 1L AFP =400 pg/L 3 fi,
7.02 ~400 wg/L 21 #],0 ~7.02 wg/L 8 i, % F i
Xt x® K g RAT G AFP 2R B EME(E ),

*£1 AREIF AFP Lb il
i} 7] =400 pg/L 7.02 ~400 pg/L 0~7.02 pg/L
VN 11 16 5
RIg 3 21 8
P4 0.046
2.3 FEAE

TACE 597 Ja 26 il & FF & # XA I8 45, X
JEAL PRI RE S M . RFA JRYT 1L R b, 32 1] 3= %3 fill
AH N XA K AR L 13 Bl g 2 52, 10 B R
WRERBE 25 mg LA SF,9 Bl R th 216G 28 fi & 2 H]
2 PR 3 m R A R b e A 22 R DR AT )R BB IS ST
FAR 10 B8 3 mh o A2 b s B0 R R B A 45 Ik
WAL, 0.5 mg Pl G & 4 8 O R T & 60
W/minl) b5 K E AL, TACE BC& RFAJRYTF ),
B v N R R A AL R T (210 01 ~
714.53 TU/ml, ¥ 219. 04 TU/ml) , 18 fi] f4 JH 2L %
TR (TFE 7.43 ~26. 17 pmol/L, F 1 14.53
pmol/L) , Z& 4 JIF X REIR YT 5 29 1] 2 J& PR &= IE H
o B ARFTKE 3 B Be S DR 25,1 A S
A RS IEH s 2 AR K. 1 BIARE
LA M, A R4 2 20% , KRR, 1 MH G
B O eI, B E R R EFEET i <
2.4 BTG

32 filRE T 10 ~22 4~ H 31 47,1 BIlR )G 13
A H B EJE AR E K W AE T .

3 Wit

¥ 2008 A f o S, AR 4 BRORT =BT A RO

74.8 T3 N, HASERHT & NP6 ] Hh A 50% % A e
= RS T N A = G T R R o I 2 0 A i /3
1976 4F Goldstein 2" 1 Jc 338 TACE 4 J7 1T JI 3%
PR, TACE FH 1 - 6 7 I 328 i U o D197 &
T R A A AE R B B B TACE 7R #E
IBFIHEA B A, bR IR 30 R AL AE 20% 24 ik
AR [ N A R R L AR T T T FE M %% )
R BT F W BRI T 09 8 k. BRI
a0 FE kg Sato 45 SR 3E SR Al RFA JA Y7 T
I, BOAS 55 BARL 1 I PR 335, BE X H AR <3 em /N
JH 98 A9 I A SO T AR VIR, 38 2R A 3L
SR LIS TR VIBR A 35" 14518 .

RFA &7 IRd i J PR < 29 S 400 H i 38 2o AR
B = AR BT A B %A A 2L AN B P 1 e S T
it =5 A1 5 A8 HL I 104 T 1) AR Ak 1 AR A, 3R A1 i P
LB - 2 (]S 2 7 AR BRI (AR AR B R P AR )
20 1 T A B ML ) BE 05 18 RO A T L B 4 (i
B ETFEI40 °C) o fE42 ~45 CHESIE T, 7l LI
5 ) [l I8 40 L A0 TR 109 o SRR 484, L b 98 4 1) 3
BE N H A KA SRAR S, M40 g im# 8] 46 °C I H.
Frg 60 min I, R AT 306 A 40 B A0 2 R 2k, 2SR
JE 2k 252 TL i B 3k Fb 5 4 VR B kAR T R AR . R A
L A AR 455 1 T ) R i A T e 0 i (e £ R A
R WEEE HREUSERAEAERE S
Yo BEZ , 240N 0R Tk fih % o bR A i H AN BE T
32 60 °C UL IR B, 70% L b ) 4 3 o Tl
RFA Y47 BOE BLF MAS RIF A L KR &
N UE < 308 S T R R e K AR <5 em, B
BEH<3 M HEKEE<3 cm; LILE JHE ISP
T B AR A0 DL S Ab 5% % 5 T D B 4 2% Child-Pugh
A BB g, A N BHP IR )T IR FZARME . X TR
FEF ARV EGE >5 em WAL IR, i KH
>3 em (22 & IR JR T I il AT LR A b T 2
BIRIT I — 0 AR T B A R . AR RE O
B REGRE R QG IR ETE _H 0 X
Jeei e T O A L4 A g B AR AR Bl Ak R RS s B
T T, Herp 13 DL B AN B R s @ T fE 4y
2N Child-Pugh C 2%, Z ¥ I iAY7 T Hk ik 3% % O
SERT LA H A & E K K il ok a2 8 i @ A
A] 2 I [ B I D RE R A RN B B 2 RR L, B
HB AR [ 2 5 Ot [ P R K, BRI
PG L H RIS RG0SR O/ VE L0 il A
i 45 T L 4% ) B o ok 5 (0 & IR BE AT SR BE L A R
I7 o[RBT, 5 — JFF 1T DX b 988 7 kg A X 25 2 5 i g 5
NS NH3E E B IR LR 58 T AL R 28 Bz 28 ) f A2
(1 A Xk 5 SR 5 RF A IF N5 B 19 T P4 95 ek R R 4



- 886 - o [ £ B A B2 A 2015 4 10 45 15 %55 10 1 Chin J Min Inv Surg, October 2015, Vol. 15. No. 10

ot 0P AR S, A I AT T 2 B8R R TR O Rl IR T 45 1 R
BBk AR

T U Rl ZE VR Y R R e A R T T R 2k
AL S, BRI B A L, 2 H TR RS T2
JO7FH B R 5T, LB AR IR R 3 v P R R TR AR T R R
A TR I, B 2 g R B R 5 T A R
T v A T B R A R AR B XA W] 4
FEIRGT 1 E 2E 5 A () I 7R I i 98 A 9 i
LRI TR oin K OE R I S B,
We I D RE AR A2 o AETR YT 3 R v R F KA 98 21 50
SRR BB T R GE 0 8 PR K U RO AE T, T LA
A H A 80 I AT S AT i R G A R, DR R B3 TH
il 5 [ ) 2 28 o o O [ 2 28 2 T A (B Bk
Bt M B 4 R " 4, DT B 3 4 ol R 1 H 5
] i, KR H AR, B A A9 B0 K A A TR AS
BT KR A B A BB T, B LK YR R A
U6 [ B %) ek 2 A 5 70 2 /KR B2 DR R — B, Rl
b VG B K AR BE AT DL BE — 5 I 4R Rl AT A Y
Tk 2 I 592 I M A, DA A2 I R YA 7 1 5 3K o

AHLERRW B2 AR T D RE B4,
BCLC 43 HA°K A 1 5 35 XA 7 BUs%, 1S 847, AT
KF) CR 8 PR ZOR M B, 2 & Mg, I I8 2%,
Child-Pugh B #] ,BCLC B ¢ 835 , A X Bl J5 45 2%
A4 NC .PD Hi4 4 Child-Pugh B #] )2 BCLC B %%
B, H PD AL H AR 13.4 em, AR E R I
HRARWE,AFP 1210 pg/L,

TACE K& RFA SR 77 A RUCZ 2 WG Y7 J7
U0 DJIF 3l ik i 28 5 98 1) 448 ot 2 fik BHL %€, 1fi
bt 2,V R Sl K I A Y ¥ AR [ B A FE
U BOIRY ST Ber N iUk S WL T &S BN
Ji 320 B 11 e K 27 P i/ Mo g 30 1T K I VAT X
R/ ] 8 K T SRR L I B R . @ g
J5 I g A A MK I, pHER B AR T I R
R, 338 0 B0 SR, B R B Ve T, ®
W A ZEAE I A1, W m] VR S A7 25 9 i i, ke 1) 22
AR B AL TT 25 2 0] . TR AR (42 ~45 C) 7]
S8 oA A XAk T 2 0 SRR | DR X Ak T 2 il 3
S AN AR A6 R L @ T B Ik s AT AR S 18
JHF9e A VD% J %, B E T DSA 3E A R Tk 3R
A CT MR S5 5245 27 R 46 2 i 850/ 19 9 AL 5[] If
TACE {5 R W kL4808 A T REA 67, [R5
RFA SR Ab B4 95 kb B 2 4% HI4E 0. RFA 7] DLRAE
TACE J5 i 9 J& 30 %8 43 wT 68 A7 15 (4 96 20 B, s 2>
TACE By EL, FEAR 2 K I TACE Xt IE & JF 41 4
A BT DA 3 oA AR R 0 BAbE . ®TACE R
J5 o kb T AR A T it 3 7R o 2 RV T AR T

RFA A b ) i o 5 07 ) 28 ) @ BF e ]
TR RS SR 08 I T 2 2 A Y S A L P A
I, 35 = e R A B T e

AU TACE 677 Ja 26 Bil & I A K XA
T A 0FE A B BE % A 5 XTI RGO
AL B, AR UR B BE 50 mg KA 52 VR 25 mg AR
I A6 LR B IR E 25 mg, BOff 216 50
B2 o 2 8 3 R AL AR FE A 2 R TR HE AT R A RR
fie A 20 13 PIRETH 52,10 fl AR AP R BE 25 mg LA
TEST,9 BIAR 201G 200 At 25 A0 2 o 88 1 Rl 007, b
FEM 2 D BEAT SR ¥ R B i AT iR 52, IR 58 BT A
AR HR B X T o A B R R B ek b i T skt I
AR DK/ T I TR UK 3 458 2 o 9 R AR R . o
L2 BRI 7 IE AN L B0 I AE , PR R T R B
RO KA S B TE 9 Rl EL A Lk i fE T A 2 A T Al
AR R G AR BT M ML o 5 AR 22
B R U R RO — AR 1 R
B, A Tl s 46 24 20% R IRAL B 1 A4S A TR AT
SEA WM, G, X6 i g S8 00 RS R i o o
fRge i s . WA BE R G, R R R e o R R
AU A UM 4 e A A8 o AR 4L 10 91 £ 31 i i A vh
H B 3R [, 5085 T A5 IR A 3 L R,
AR S5, IR 452 1F T R, 971 0.5 mg BT HE &
AR R T2 60 U/min DL F 5 58 UK Rl
PG, R R Rp 20 L S 30 2 e AN AT Y

£i Lprik , ®ATA N TACE Bi& RFA R 7 Al 55
#h L4 TACE 920 i 4% KA A i s B L 1607 Bl
P HAME R, I S0 T I 4 4 A A AR
M EREIRTT Tk o

ZZ 3k

1 Okabe H, Beppu T, Ishiko T, et al. Preoperative portal vein
embolization (PVE) for patients with hepatocellular carcinoma can
improve resectability and may improve disease-free survival. J Surg
Oncol ,2011,104(6) :641 - 646.

2 Sohn W, Choi MS, Cho JY et al. Role of radiofrequency ablation in
patients with hepatocellular carcinoma who undergo prior transarterial
chemoembolization ; long-term outcomes and predictive factors. Gut
Liver,2014 ,8(5) :543 - 551.

3 Liu HC, Shan EB, Zhou L, et al. Combination of percutaneous
radiofrequency ablation with transarterial chemoembolization for
hepatocellular carcinoma: observation of clinical effects. Chin J
Cancer Res,2014,26(4) :471 —477.

4 Cao JH, Zhou J, Zhang XL, et al. Meta-analysis on radiofrequency
ablation in combination with transarterial chemoembolization for the
treatment of hepatocellular carcinoma. J Huazhong Univ Sci
Technolog Med Sci,2014,34(5) :692 -700.

5 A NRFEAE TUAEHS. JFURTERTE 1297 BLE (2011 R0 . I IR
R 2% 26 75 ,2011,16(10) :929 —946.  ( TNHEEE 903 TT)



(#5886 TT)

6

10

12

13

14

Therasse P, Arbuck SG, Eisenhauer EA, et al. New guidelines to

evaluate the response to treatment in solid tumors. J Natl Cancer
Inst,2000,92(3) :205 - 216.

Jemal A, Bray F, Center MM, et al. Global Cancer Statistics. CA
Cancer J Clin,2011, 61(2) :69 —90.

Ferlay J, Shin HR, Bray F,
cancer in 2008 : GLOBOCAN 2008.
2893 -2917.

Goldstein HM, Wallace S, Anderson JH,
occlusion of abdominal tumors. Radiology, 1976, 120 (3) 539 -
545.

Georgiads CS, Ramsey DE, Solomon S, et al. New nonsurgical

et al. Estimates of worldwide burden of

Int J Cancer,2010,127(12) .

et al. Transcatheter

therapies in the treatment of hepatocellular carcinoma. Tech Vasc
Interv Radio,2001,4(3) :193 -199.

FRBGEHARE B B TS bk 2T IS CT | i RFA
AR T P IU)RT BVE A b AR 2% 4% 3K, 2003, 37 (10) ¢

901 -904.

PRI, 22400 R 0K, 2. BN RS T AR VIBRIG 7 /)
F 7 28 b A AR e 22 2 3K, 2005 ,85(2) 180 — 83.

BBk ALSCHE, DUBRAR L 55 /N IT I S 00T AR 9T IS B A AR AR
JF P9 IR 52 % B A O TR R 23 . v I Rl AR R 2R &, 2010, 10
(5):387 -394.

Sato M, Watanabe Y, Kashu Y,

et al. Sequential percutaneous

microwave coagulation therapy for liver tumor. Am J Surg,1998,175

20

(4):322 -324.
Buscarini L, Buscarini E. Therapy of HCC-radiofrequency ablation.
Hepatogastroenterology , 2001 ,48 (37) ;15 - 19.
B Hi ALE IR T . E AN -
2001,24(1):22 -25.

Kim JH, Kim PN, Won HJ,

PRI 25 53 Wk
et al. Viable hepatocellular carcinoma
around retained iodized oil after transarterial chemoembolization
radiofrequency ablation of viable tumor plus retained iodized oil
versus viable tumor alone. AJR Am J Roentgenol,2014,203(5):
1127 - 1131.
EHeE R R AE R R MR T S R T R S g
AE AR Al B I PR B . b I R SR B A i, 2006, 6 ( 10)
803 - 806.
Raoof M, Zhu C, Kaluarachchi WD, et al. Luciferase-based protein
denaturation assay for quantification of radiofrequency field-induced
targeted hyperthermia: developing an intracellular thermometer. Int J
Hyperthermia,2012,28(3) ;202 - 209.
Takeda T, Nakamura K, Sato M, et al. The effect of
immunotherapy and hyperthermia on patients with advanced or
recurrent cancer-analyses by cancer type and recurrence form. Gan
To Kagaku Ryoho,2014,41(10) :1261 - 1263.
(Whis H 12014 - 09 -23)
(&l H #1.:2015 -08 -07)

(% . FRw)



