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[Abstract] Objective

To evaluate the curative effect of transcatheter arterial chemoembolization

(TACE) combined with intensity modulated radiation therapy (IMRT) in treating advanced hepatocellular

carcinoma (HCC), and to discuss the occurrence of adverse events. Methods

A total of 59 patients with

advanced HCC were enrolled in this study. The patients were randomly divided into TACE plus IMRT group

(study group, n=30) and TACE group (control group, n=29). The early tumor response rate, progression free

survival (PFS), median survival time (mST), and adverse reactions were analyzed. Results The early tumor

response rate in the study group was 60.0% , which was significantly higher than 34.4% in the control group
(P=0.043). PFS of the study group was 260 days, which was remarkably higher than 195 days of the control

group (P=0.006). The mST was 468 days in the study group, which was 431 days in the control group (P=

0.195). In the study group, 2 patients developed severe liver function damage, which was improved after

active liver protection therapy for more than 20 days. Conclusion For the treatment of advanced HCC,

TACE combined with IMRT can improve early tumor response rate and prolong PFS time, moreover, its

adverse reactions can be well tolerated by patients. (J Intervent Radiol, 2017, 26: 799-802)

[Key words]

arterial chemoembolization; arterial infusion; chemoembolization

2013 4, 5 DA 1 40 (WHO) il 58 48 I &
P R S8 A Bk 745 517 ABET:, o 50%LL Y
FHeE gk B R Y BT R ) T R R A

DOI: 10.3969/}.issn.1008-794X.2017.09.007
P 807 . 317502 WL {5 N TIT MR S e vk R 9 B
WM. B4 E-mail: 110732450@qq.com

primary hepatocellular carcinoma; intensity modulated radiation therapy; transcatheter

R, RZHO2Win 2 2 i 8, F R DB (995 151
AL EBAY 10%~15%", TACE J2 B 5 B v i 3] f%
HHIRRIT ik IR S U A JT (intensity modulated
radiation therapy , IMRT ) j& = 4k i J& i 5 J3CST A9 137
Bk, B THE B 807 B4 AR B 9% B 5 76 IR X TACE B
4 IMRT XF [t TACE 697 H e 3 i 1 97 280 34,
22l PRLEE B 7, PR 45 R AGE 4R



800 — A AT

2F24aE 2017 4F 9 HES 26 45 93] J Intervent Radiol 2017, Vol.26, No.9

1 #R5HE®
1.1 Mk

Fi A B IR A 2001 4556 /\ i T8 2 WU
o o S5 R M 98 B G PR IZ W bm o, 28 10035 = (AFP)
FSA% 2 (CT/MRI 358 Fi1/ol B #8) sl Bl 2: i A 12
W Sk J5 1 g, IF 22 58 CT/MRI IE 52 2k & I 4t
9 , TCF AR U BRIE R, ¥4 nT e kE . A EAR
W L ARG B R 0 R) 2028 28 G TR) 25 KPS
W3 =60 71 54 AIG YT R IE DD g 43 9% 35 2 Child -
Pugh A 255 B 5 Jo A Al 45 il 19 i /K 550 K 5 i
1 H R $2 32 HoA BT a6 T .

ARWEFE 59 ¥k 2010 4 1 H 15 H & 2013
AE2 H 28 HIRBEAEBE B o AL s 19 4 B 7 1k B
WLk 2 41 3R 7 LR XS BRAl 3R y7 4 30 7], Horp
Bo16 B, 2 14 65 4F % 30~66 %, <60 % 27
>60 % 4 ], HAAERS 48 % KPS ¥ KT 6053 ; AT
JIE 2 i€ 4> 9% Child-Pugh A %% 23 i ,B 2% 7 # ;
AFP<1 000 ng/ml 17 5, >1 000 ng/ml 13 fi] ; AJCC
W& 11490, M2 19 5, %+HE4H 29 i, Hod 5 1561,
714 s Fi 30~61 &, <60 % 2 ], >60 % 4
B, PALAR RS 44 % KPS YK T 60 435 I HE T AE 43
%% Child-Pugh A 2% 21 1] ,B %% 8 f1l ; AFP<1 000 ng/
ml 18 4], >1 000 ng/ml 11 i ;AJCC Il 9% 13 i, III
¢ 116 i, BLLR RN A R LW b 4t 32 22 7 (P>
0.05), 7L 1,

R 1 XRS5 IR T AL K I MR RO X L

e BIT4 (n=30) X4 (n=29) PI{E

T (H ) 16/14 15/14 0.818
A n (%) 0.542

>60 ¥ 4(13.3) 2(6.8)

<60 % 27(86.7) 27(93.2)
Kanofsky ¥W-45 n(%) 0.983

90 8(26.7) 10(34.5)

80 13(43.3) 10(34.5)

70 7(23.3) 6(20.7)

60 2(6.7) 3(10.3)
Child-Pugh ¥4 n(%)

A 23(76.7) 21(72.4) 0.464

B 7(23.3) 8(27.6)
AFP(<1 000/>1 000 ng/ml) 17113 18/11 0.423
AJCC 431 n(%) 0.252

Stage 1I 11(36.7) 13(47.6)

Stage I 19(63.3) 16(52.4)
it 98 52 1%L (%)

CR 2(6.7) 1(3.4)

PR 16(53.3) 9(31.0)

SD 7(23.3) 9(31.0)

PD 5(16.7) 10(34.5)

ORR 18(60.0) 10(34.4) 0.043

1.2 Ik
1.2.1 JR¥7 T TACE AR H Seldingers 1 £ 47
JBESh bk 2 il A LA 4 F RH 545 Mk % 2= T 3h ik
17 DSA 15 R RN S UE A TR 40 104 S 45 2 54
2 kR U5 T g sk . H 22 sh bk & sk,
TR LA b Bh ik AT 1 R LA A i Rg A% 4R ol ok IR
S0 T WG TC I s kRS | [R) I HE R T K 3 T
¥, TACE ARrp it ik y7 259 : L-OHP 100~150 mg,
MEZE b AL 30 mg/m?, AR 15 mg, X TCHE FE 4% 2 i
Gl AT A LA Il 10 ~20 ml BE A0k 2 A
10~20 mg FL A6 A4 ZE (I A 95 1S 7T Be fo s =
LIPS R R A R ), AR il AR B0 R 2 R
W ¢ T 20 JORE A FE AT I AE 5 PR 30~40 d 1 97 7R
RIT 4l 2~3 J7 #E TACE RJ5 47 IMRT, IMRT
fift 2 AL IR T IR AR S AR BE [ o (83 IR Rdr ik e
T 2G5 CT F e, B E TP eREs T
S AL (3 mm) TG (8] B 3% 244 DR R A I X
H 45 30~40 mm fEHFIEFE N, CT Sifg )5 1%
i & CMS-XI0 W58 IAI7 R R 48 (TPS) , i i TPS
) T A X R B B AR B T A TR B A IR N Ky
WAL 22 S8 2 2R, W8 Wil SHE S 42 0 A
1B, i A DX AL Ty 7)o S SRR AR B B A DL CMS-
XI10 283 38 B ARG 7 7R . 4 #5823 Gy/
WK, B 45 Gy/15 (S /R, ) R F E
E (DVH) XHA T R SEAT I, LA 969% %5 57 i h 2k
T RIEEARFL(PTV) H PTV N5 22 2 +3% N
bR, IRIT R LA TR B RRR YT,
i FEAG N oL B ST RE
1.2.2 Bty ARGV 1R, 128 Bk DT 2
ALFE I8 R, 08 F L, B Ak R G BE TR H G
FEH,CTH MRI(E 2 A 1K), %A K N K&
Karnofsky (KPS) 43,
123 JFROPa DR R0 R B
HE A AF I R B AR AR E] 3 AN D7 AT RO AN
i Iga B 7 1 AN - B ok 3G 8 CT 3 MR1, PP A
WER T “AETE MR " i BE A, B 2008 41 3¢ [ I
a4 (AASLD ) 2 Hi i) RECIST & Thr S, LA“H
o I K 20 Jok 30 1) 15 5 S 52 1) A8 Ak 15 25 A Sy ) DR i
RN BRIE” 5 R 58 2 G2 (CR) (5 G2 il
(PR) Fa7E (SD) Mt J& (PD)4 2%, A %F N CR+
PR; A KRV . 2 08 WHO i 5E B9 % LA K%
N3 AR WESEAT AN 5 AR AR ] R MA LS
551 A AR YT Y K E R T R WK B 1 s
], % (2 SCA AR B R R BE VT 2 H AT SR A7 16 (1)



I AHUE 242 75 2017 4 9 A 45 26 %45 9 ] ] Intervent Radiol 2017, Vol.26, No.9

1.3 Geitadrik

AT Spass 15.0 #ARALBE 21 (0] B8 22
FRE AR ¢ KL . Bk AIG 56 5 Log -rank £
5 BARREAAES T . A AT 2R H Kaplan-Meier
PG FrA gt Mg R R T P<<0.05 b 25+
AgitEm L,

2 BB

59 151 £ 5 ¥ AT A LI bR S N B AN BRI
Jith 96 B2 57 P4y 2 B AASLD $2 1 9 RECIST 1817 b
HE O 251 1A A IR W IT 8L, 1697 41 ,CR 6.7%
(2/30),PR 53.3% (16/30),SD 23.3% (7/30),PD 23.8%
(2/30); XML, CR 3.4%(1/30),PR 31.0%(9/30),
SD 31.0%(9/30) ,PD 34.5% (10/30) ( 3£ £k 45 b5 & F
S0 e e K2 G LR 1) o VR YT AL RN % (ORR)
@A T IR 2H (60.0% %t 34.4% ,P=0.043) ,

AN RO A G Kk ISR R R A
KN B REIN R A AT A BB 40 o 4/
30, XFHRALH B 2/29, 4 G-CSF ZHHRITIE 3 d
WK, FoyayT 41 2 ) 1 30 ™ 5 i 2 Re 4 3
B12: 25 20 d W3R IR YT I 4F e B, oK s 30 Al ™
AR, G AEROT RA g = &
FHREIRYT G BIREECR WK, AN 52 W T T 3R 47

Bt Ik 2013 4F 6 H 28 H, W4l mPFS 4351 K
260 d 1195 d(P=0.006), 2 7 B E 5 itF B XL,
Wi 2L mST 43 %)~ 468 d 1 431 d(Logrank test,P=
0.195), ZR gt E L (B 1.2),

_NXFREZR
iRIT4l

T T T T T
0.00 200.00 400.00 600.00 800.00
PFS/d
Cases weighted by PFSstatus

B 1t AA YT 4189 Kaplan-Meier 242 77 1 & (mPFS)

3 e

2008 AF (14— T i A P IR ) 4R R 4 Y A
e 8 S 2 T Il 0 v i AR T ) T K
I T AR E R, R R Ak E A0 3 45

— 801 —
1.0 TR
IRYTUL

0.8 + X HEZH —censored
. + JAYTH -censored
3 0.6
ke 1,
2 041 g

0.2

0.0+

206.00 400}00 600I.00 806.00
MST/d
Cases weighted by PI'Sstatus

B2 XJHEAH G YT 41 Kaplan-Meier 4247 f 26 (R A A7
)

(29.9/100 000 Lt 10/100 000)'0', [ He 75 a1l 45 45 %1 fT
P21 90% VA & fh Bl Bkt il TACE #4E S A g
IR v 301 I 1 B 3097 O s (H R A 26 S
S AE I B S 0T At ol 55 K 22 BRLAETACE 3R )7
HME DL 58 42 2R 0 A M SR B — YR YT T O AN B
R Al AR A S 5T, 86 19128 1z JHF 25 ) v B B A il
kG TACE IS IHEARCRE R 68%, = T H4TACE
AR 53% , BB IRIT L T 5 — TACE ¥R
7 o BPASE Y meta 43 BT 98 H 4222 TACE BX A 554014
AR YT R 5 8252 TACE B E ML G
BT AT LA W 1,2, 3 A AE R I I I R AR
9o JRy P I g A R S S A R AR A Sk — T 1 R S
I IR T, FP R 35 Bl T a by
Jry BRAE X ] Fl e Y AR AR ] SRR FR
) T S A g R 0

Zeng % "D SR A W 2 £ RE AR AR D R M T O
X JBCS I6 7 B R LT 42 30T B T G 43 1k 65
60~70 Gy 7 vl LIk BiG @l &t . R 1989 4F
Minsky 452/ % 3 . >4 4 e ik 5 6 %) & >35 Gy B,
O 4540 B S 800 B SR T O R A2
A i it 2 3 e R R, X LA S B IR AR VA B H Y
SRS RO 0 IR T R R R X 2 oF
ARSI SY B8 TACE B6A = 4E5& I 807 (CRT)
BT IR, B SRR 75.0%,1 .2 3 R R R
23 91 M 58.8% .29.4% 19.1% , ¥7 % WA AL T o —
TACE JRYyT 4, = E 550 H CRT 4564 ATRIT A
AE TR 09 i PR 9, AR A7 R PR A S il TACE W]
W,

IMRT J& T A5 00 807 17 Ws , %3677 RE (il fE IX
2 A7 A v ) A 118 R X A SR A5 SRS AR e 7 30 2%
St — P BIRTT o SCHERIGE 1Z 7 U T AR
I 5%, B VT4 S 5T i R IMRT Bk A TACE 3239
7R AL TP — S0 TACE & ,1.2 3 4E AR E R4y



— 802 —

A AT 2R3 2017 42 9 265 26 4455 9 ] | Intervent Radiol 2017, Vol.26, No.9

BN 69.6% .47.8% 30.4%, JHIT HIFAE 2PN R R
N1 2% 3,2 9% 1 B, LB IR IT R R E IR
WA R 3 PR SR B $ R BT
PR O AR e AN RSO AT A7

TACE 5 UHHA T 35 2% i 7= A= 97 3k, (H[H)
Nt 2 X6 JHF I 3 i 0 . AR WF S AR e R 25 ) T T
AN 35 5 22 ML A BV R BRI 22 L B O L 3l ki T
Fert Lo b = e I 2 4 5 1 R e e A
A% B 1 W I R 22 SR A RN
A R IR X S RE A E RS e A A B
FEIE = AL RS A sh BRIk ST R 2R T £
G55 Y s R 18 A R IR T e A A RE, AR
A YRES T TS S 3 46 AT 4 ) 0 b e ) e /D B
AR R A AR T 9T R4, (R B 5 ) 22 IR AR YT A 2
B EAS BB

AHIFFE Sy B BEBL T IE PR RIS, P 20 A 3 1
PRI AR KPS 9143 . Child-pugh P43 (AFP {8 Al 1
Y AJCC 43 55 SRl GO R Z M B Ge T2 B L (P>
0.05) . 59 11l v e S99 JHF-Js A8 25 36 7 26 1 L 40 g T
N AR T X IR 4 (60.0% L 34.4% ,P=0.043) ;
TR 2 RN R A rp 57 52 5 T 3 i AR AE W (PFS) 43 )
} 260 d #1195 d, (P=0.006), H{i A= 77 [A] (MST)
4350k 468 d Fl 431 d, dL1H] K WG 1125 25 57 (P=
0.195) , ¥6 Y7 4L H B 2 1] b A ™ o 1) JHE D e i 5, T
E 598 1 BOE A ¢, THRETIE FHPOW S 25 iR T s
HREF IS O, W] AR 5 RO AT LABOTE 2
BEAT O, WG TR BT A TACE YR 77 B i
JHF 36 P S8m Fifgeg FRL B  RR E K g T e R
WpE], (EA 2 2 bl BEL  FTRE M 5T

(& % X #t]

(1] EkE0b, BR Z, FL0M, 45 & E 8 F o8 09 3008 5 a5t
(], dfwfl, 2015, 27, 237-247.

[2] Krishnan S, Dawson LA, Seong J, et al. Radiotherapy for
hepatocellular carcinoma: an overview[J]. Ann Surg Oncol, 2008,
15: 1015-1024.

[3] O’Meara WP. Advances in nasopharyngeal carcinomalJ]. Curr

Opin Oncol, 2005, 17: 225-230.

(4] MOROG, AFESC, XIBEER, S a0 8 3R U 6 T 428 AL AN i
S JE Ol A K i R OB W B B S (D] R, 2008, 27
327-330.

[5] Lencioni R, Llovet JM. Modified RECIST (mRECIST) assessment
for hepatocellular carcinoma[ M ]. Semin Liver Dis, 2010, 30
52-60.

(61 EAJI, BENAE, XARE, % Kik 5k R E 50 AE &R
AT R A S AT [T].  E R R, 2012, 39 679-
682.

[7] Park HC, Seong J, Han KH, et al. Dose - response relationship
in local radiotherapy for hepatocellular carcinomalJ]. Int J Radiat
Oncol Biol Phys, 2002, 54: 150-155.

[8] fufhife, s /i, 48 ¥, 5. TACE BG8 7K I 50 POl ik
TR T]. A A 220k, 2014, 23 777-780.

[91 & ®, ¥, RiE s, & &3k yr i 2855 5500
TR T T 20 S T O AR T (D). A AU 2 2% 35, 2013,

22: 908-913.
[10] Befgte, ™ B, 8 %, & RS as i i or €60
il B HETE ()], AR EE 223, 2004, 84 203-208.

[11] Zeng ZC, Jiang GL, Wang GM, et al. DNA - PKcs subunits in
radiosensitization by hyperthermia on hepatocellular carcinoma
HepG2 cell line[J]. World J Gastroenterol, 2002, 8. 797-803.

[12] Minsky BD, Leibel SA. The treatment of hepaticmetastases from
colonrectal cancer with radiation therapy alone or combined with
chemotherapy or misonidazole[]J]. Cancer Treat Rev, 1989, 16:
213-219.

[13] XU*e2F, w2 AR, 45 W, A 35 74 (i AR v 1) e 22407
WA = R I JOPT IR T WU R R R T AW [T ). A A
Gh2% 26, 2013, 22 292-296.

[14] % £, B &, K, % SR IENAIT S &N NRIr A
AR IR P )], AR o 2 2% ik, 2003, 12
30-32.

[15] BREEYL, T BH. P3RS B U IR 97 1697 T 3 Bk AL 97 1 9K 3R
IR A I T BOW S [0 ], T E AR BE 25 2% ik, 2008, 12:
67-69.

[16] A Al 76 0 e B A P S 10 SCik 5 SR BT (D], 7 e
F R BR 250 2002.

[17] A, BMEs, SR, 8. =8 Z kS 2 sh ik ibyry
T FEVR YT 2245 5 B yR 1 R TR R T e B IR R AT S (). A A
AR 2015, 24 680-683.

(Wi H 4 :2016-12-20)
(AR AT i M)



