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[ Abstract] Objective To evaluate the efficacy and prognostic factors of 1 seeds implantation for
primary hepatocellular carcinoma. Methods From December 2011 to January 2021, 102 primary hepato-
cellular carcinoma patients (86 males, 16 females; median age 61 years) who underwent I seeds implan-
tation from 5 hospitals in China were enrolled in this retrospective study. Local progression-free survival
(LPFS), overall survival (OS) and the prognostic factors were analyzed. Kaplan-Meier method was used to
draw the distribution curve of survival time, and LPFS rate and OS rate were calculated. Log-rank test and
Cox regression were used to analyze the influencing factors of survival. Results The median follow-up time
was 38 months until April 2021. The local control rate was 96.1% (98/102). The 1-, 3- and 5-year LPFS
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rate were 61.3%, 25.5% and 12.7%, and the 1-, 3- and 5-year OS rate were 73.9%, 39.1% and 22. 6%,

respectively. There were 75 patients with progressive disease, including 42 patients with intrahepatic recur-

rence and metastasis after seed implantation, and 55 patients died. Multivariate analyses showed that short-
term efficacy complete response (CR) (hazard ratio (HR)= 0.34, 95% CI; 0.20-0.58) was protective
factor related to LPFS; short-term efficacy CR (HR=0.25, 95% CI: 0.13-0.47) was the protective factors
related to OS; Barcelona clinic liver cancer (BCLC) C stage (HR=2.33, 95% CI; 1.27-4.27) , intrahe-
patic progression and extrahepatic metastasis (HR=3.18, 95% CI. 1.28-7.86; HR=3.23, 95% CI. 1.27-

8.21) were independent risk factors related to OS. No sever adverse effects were observed. Conclusions

IZSI

seeds implantation is safe and effective for the treatment of primary hepatocellular carcinoma. BCLC stage,

short-term efficacy and post-implantation progression are independent factors related to survival time.
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LIGARSORE, FIEPESNA 2011 4F 12 A & 2021 4F
1 AT EA 5 58 B BT He R B2 B i e
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102 91, 55 86 191 . Zc 16 141] , rh (i 4FE 8 61 %7 S il 26 ~
81 %,

YHAFRUE: (1) 38 3 B sl I PRA2 W ok e & 1
R (2) AiE & FARBIEL TR ; (3) FikkAL TR
To JBRESS XAR 1 M 18 55 fE AR AL, AN IS A AT I Rl
HIT; (4) & 38 N S KL Y7 12 ZER (transcatheter
arterial chemoembolization, TACE) J5 5% B 5% & % ;
(5) HAlE 5% 8 52 % 5 (6) iFPIfE Child/Pugh A~
B 9 (7) Wk E <3 A, I RIR<T em BYELE T AL
R KAE<S em 19 3 DNLINZ R SRR AL ; (8) [2E
BRI R T8 ( Barcelona clinic liver cancer, BCLC)
G A~CAPT ) HEBRBRAE . (1) FAEE>3 45 (2)
PR AEBRAEA T2 1R AR AR ; (3) BT AE A<
34N 5 (4) AFTEIE /R BE D) RE s ; (5) 12 W
O il T B S S AR ) D B A

AN 102 83 T AR 1A 60 1Al
(58.8%) 2 144 24 1911(23.5%) 3 1~ 18 (17.6%) ;
HIAEE N 14.35(2.95,124. 44) pe/L, Il fe KAz
H4.1(3.0,6.1) em; HIVGIRIT A 41 11(40.2%) , ¥
FAFETFA WAL TACE () /= fE 5B AL i

Liver neoplasms; Brachytherapy; lodine radioisotopes; Tomography, X-ray computed;

H LRI KU 61 Bil(59.8%) . FiA BFHIRITH
2ok PSR A ARE IR S SR R 2
FRSZHANVHE, B MR, Atas
JEEIN T s N B B e 40 B 25 O3 2 ik o (HE 5.
202116 FHHHA-07)

2. PLRFAA L, (D) FIBA . R s
W2 i K R 22T ML = 4k ( three-dimensional , 3D)
ZABIR J7 1T Rl &R 48 (treatment planning  system,
TPS) . 18 G RiFHEAEFFI Mick T A% i L [
MickRaio Nuclear A& H2fE 1 k7 ¥ (6711-99 AY) H
e E T R A BRA A AE 0.8 mmx4.5 mm, £5

(2) ARFGHHI . ARHEF3 d AT LEARSR CT Fi
JIF MR # Ay T 3 Pk & 52 FF CT Bdli f2 3% ) TPS,
2 (WEFRI IR B MR TR Y7 BOR ) 72 I A e
RFA (gross tumor volume, GTV) M1 M #% B (organ at
risk, OAR) '™ K TI%F 18.5~29.6 MBq, & b )5
I 90~ 160 Gy , i MEAR A B K BE BT A Al
BIE AR ECH | BEDORL 28 (R B A, 35
GTV 5 OAR (B i %) M4, e 1#Eik
JFR K T K IS T S AL AL 5 omm
B R T35 B 18.5 MBq, i T HEATFEES 1 em LA
b RHAB TR A A, 3 A % M 1 8 )
BTGt 5, By 1k A SR JIE P % i %

(3) T2 ilal 3D 4TEp L AR 515" 1 KL ¥
A PG IE AL, B2 R E AR AT 20T
W, SRS I 4 B R, P B e IR SR
VEEFIEFE P, L 0.5 em [RIBRAT CT 4 F TR
fto MRAEARHT TPS T B TR A A S ) 5ORT
A HTE, T RREE, PR LL 1 em [A] BRI UCAA
A 18 G KL%, 1 BT A7 28 ) B K s TUE 5 0 IR
J& AR AT 3% 2« Je AR 207 A KL, R[]
B4 0.5~1.0 em, &5H AT CT $13H , WER T
AT O D E N FEAT AN, 3D FTENL AR AR 5]
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RS HCHAT LB, 30 2 2 5 46 90% . 100% GTV
FEZ AL I F)HE (dose delivered to 90% 100% GTV ,
Dy Do) o

3IFRUSA BRI AFbRUE . ARJF 3 A4S H k47
AT SO, R FAE 1E 5 5298 97 ROTA0 b
('modified response evaluation criteria in solid tumors,
mRECIST) TR e A B R ( complete response,
CR) . #B4> 2% f# ( partial response, PR) . ¥ % fa i&
(stable disease, SD) Fl%5% % i#F J&& ( progressive dis-
ease, PD) . ¥ CR+PR+SD & S Ry JRits i, *H
I 2B G , AR ST 2 4545 3 4 A A TRE T, 26
3AEE 5 AER 6 N H EATREVS, 5 45 HAEREDT, 1)
1EZE 2021 44 A, RERIC A=A (local progress
free survival, LPFS) %€ S MoK FAE A H HH 2= T 4
R DR ] i PR B0 T 4 R ) 8 2 7 B8 3 AR Uk Bt
B 1] 5 B A A7 (overall survival, OS) & XA MK F 14
A H 22 P AR S5 BRI B T 8 B[R] 52 1 R 3 R U B
VIlFIa] . AR S5 AN ROy 2 B8 56 [ [ A7 AR Be i)
A RHTNBRIE 4.03,

455112403, SR IBM SPSS 26.0 #5347
Kol , BV E] AR SR TR 2SO0 Y E T TR
K M(Q,,0,) &, EHETORER A H 2 1)
Fon, XM log-rank K86 Cox b A3 IXURS: [m A AR AR 47
HRERMEZEE /3T, KA Kaplan-Meier %23 4
FEAFINZR TEEE PFS 50 08 %, P<0.05 HZESHA

Giitr L,
& R

LALFAEATEN . TETFAEA 96 ] (94.1%) ,3D
FTENFL AR AL A 6 1 (5.9%) , K FIGE 18.5~
22.2 MBq 10 41 (9.8%) , 25.9 MBq 70 fil (68.6%) ,
29.6 MBq 22 4] (21.6% ) ; ¥ F 5 A 48(25,82) Ji,
ARJG Dy 131.9(122.5,153.0) Gy, RJF D, 62.3
(43.2,84.6) Gy,

QTR HT. R 2021 4E 4 A BT 38 (18,
55)MH, 1 R (1.0%) , 17 2% 99.0% ( 101/
102) , 46 BIAETE(45.1%) ,55 BIFET:(53.9%) . T
HITY 2. CR X 58.8% (60/102) PR % 31.4% ( 32/
102) .SD % 5.9%(6/102) .PD % 3.9%(4/102) ; 5
PR 96.1%(98/102) . M 1.3 .5 4F LPFS %435

M 61.3% 25.5% 12.7% ,1PFS } 17(9,38) 1 H ;1.3 .5
A0S 43R 73.9% 39.1% 22.6% ,0S 1 24(12,
60) 1~ H . 41 BIFIEGRIEITH A 1.3.5 4F 0S Fh
84.2% 57.6% 48.4% ,0S Jy 44 (25, KikF)AH .
75 BB kLA AR YT G E R, Hh 56.0% (427
75) AR K5 ,44.0% (33/75) A HFHMNEE RS B
HIFFNE KR RIS 56.0% (42/75) K )
HBIAYY (TACE 3 @l ik, F AL AR YT ), 14.7% (11/
75) 2 BIRYT (AR IR YT REEIRIT ECA IT R R
I97) \29.3%(22/75) XHESCFRHAYT

3TE R (R 1), (1)LPFS, Cox HLIH
Zor R, IF I Child-Pugh 43 2% A Jo T 4h %
¥ AT bR Rk iR AR (BCLC 433 BEAE
FTHAIT AT R4S LPFS M26 (3 P<0.05) 5
ARG Dyy>160 Gy HH <160 Gy # LPFS Aif [i] 47 ZE
Kk (38 516 M) HEF G E XL (X =
3.61,P=0.057), ¥LI L 8 NS HP AL HNE
Br, 455 R CR AU He (hazard ratio, HR) = 0.34,
95% CI:0.20~0.58] 4 LPFS [{f- 4P H % | E 77t
ZILE 1,

(2)0S, Cox FEH R, UL 8 MHE
KR F AT G R R SI6 T Tk S 08
FHOC (¥ P<0.05) . ZHZRAHIER BRI
CR(HR=0.25,95% CI:0.13~0.47) 2 0S {53 ¥
K2, BCLC 201 C 81 (HR=12.33,95% CI.1.27 ~
4.27) K FIRITJE N (HR=3.18,95% CI.
1.28~7.86) MJAM#EH# (HR=3.23,95% CI:1.27 ~
8.21) Mfah I Z , A AF M UL 1,

XPVRITIG 75 191 33k Jie 1B AT W40 43 Hr, 42 1)
Nt 5 33 B AME & T 0S 43k 23
15 A (XP=1.42,P=0.234) ;42 BlRTIETT#
11 B2 B8R I7 345 22 BIXRE L RHG I & AL 0S
I35 26 15 F1 14 S H (X*=6.18,P=0.046)

4 FFIRE BAET IR . 36.3% (37/102) I & H
ARG I SE , e B I 31 61, 1 A TR 28307 IS
Updtz 2 30 BIRERETRYT o I i s B s AR 11 451, <
5 ) JF I e AEBEL P B R AR A 1 IR T e
Pohp i, R BN T Be o | i R I SR
53.9%(55/102) By B BT, FTBEAE T 5t X A Jg 3
PERE (23 B A HE RS (27 ) , i M Ot B R
s JARERH e E Y (45 1 B

W ®
HER IR DI BR A B ARGE P36 7 O oA, (E5 45
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Fz 1102 Bl MR R P DR R ARIT IS LPFS A1 0S #9 Cox BN & 44T

LPFS LPFS K 445 1 0S 0S LR FE 43 Hrd
F% %k N R
(HM(Q,,05) ] HR(95% CI) Pl [HM(Q,,05)] HR(95% CI) P4

Child-Pugh Lax e

A 70 20(10,51) 1 - 27(13,K1k3)) 1 -
B 32 12(6,18) 2.03(1.26~3.27) 0.004 15(12,60) 1.80(1.05~3.10) 0.033
IFohE R

i 69 20(9,44) 1 - 27(14, K 3k5)) 1 -
pis 33 13(7,18) 1.88(1.16~3.05) 0.010 14(11,54) 1.91(1.10~3.30) 0.020
T kg A

= 83 18(10,44) 1 - 29( 14, Kik3)) 1 -
St 19 10(5,12) 2.47(1.38~4.42) 0.002 13(7,16) 2.97(1.59~5.52) 0.001
ikt R AR

<4 cm 46 24(17,AK3K%F]) 1 - 37(21,KikE]) 1 -
>4 cm 56 11(6,21) 2.34(1.44~3.82) 0.001 14(10,44) 2.43(1.38~4.29) 0.002
BCLC 43

A+B 65 20(10,44) 1 - 44(16,Kik5)) 1 -
C 37 12(6,17) 2.22(1.37~3.60) 0.001 14(9,23) 3.17(1.83~5.49)  <0.001
U RGRI=yId

WIIRIT 41 24(15,55) 1 - 44(23,KikF)) 1 -
BB K 61 12(6,21) 2.19(1.35~3.56) 0.002 14(11,51) 2.56(1.43~4.60) 0.002
TR

PR+SD+PD 42 8(6,12) 1 - 12(8,14) 1 -
CR 60 23(15,51) 0.29(0.18~0.47)  <0.001 44(21, Kik5]) 0.19(0.11~0.33)  <0.001
AJs Dgy

<160 Gy 83 16(9,29) 1 - 21(11,54) 1 -
>160 Gy 19 38(15,AKik%]) 0.51(0.25~1.02) 0.057 Kik | 0.24(0.07~0.77) 0.016
VRIT IR R

¥ 27 - - - KikE| 1 -
JHF it R 42 - - - 23(12,44) 3.56(1.46~8.67) 0.005
SN 33 - - - 15(11,27) 4.86(1.93~12.21)  0.001
R GIRIT

Jeik 27 - - - KikE| 1 -
JREBVARTT 42 - - - 26(12,54) 3.17(1.29~7.78) 0.012
A BRYY 11 - - - 15(14,20) 4.37(1.38~13.89)  0.012
KIBIT 22 - - 14(11,18) 6.42(2.51~16.47) <0.001

T BCLC 4340 9 B 98 B 1 BRI 20391, CR 58 2 G217, Doy A 90% AR IR AR FR 3% 32 4 ik 75 30048 HR A KUK HE |, LPFS S JRy il Jo itk Ji A=
17,08 A AAE , PD IPinit e , PR N4 Gefit , SD MBI Rae , - b JCRH L P 25

N BRI 40% ~T0%" L 10% ~37% TG vl 11
RIS RS AL A E HAT T ARG, Bl
THAIAYT \TACE RURAES . Zhang %5 HitiH =
TG R FH — R IP AT P TR T A A AR, T
AR RCR 5 FARM YD R K E=S5 em =
fEEB AR LIS AIG YT J5 S AR B, R OS, I il
JEATPT R T A AT R T o st mls T
TACE Jy - th 0697 T-BL, TACE AR5 53584
B L BILH 13% 7, SCHkHRGE TACE A J5 %
B R AEAT P LR ARIT A 3 4 0S
K 51% B4l TACE 20 i iK1

AW FE 41 19 5 fa TR B A R RIR TR YT, 1 AR
0S #H 84.2% , 5 Zhang %5 HfGH 1 6 I~ H EER

AT, AL TACE S59A77 5 ik B AR & i
LPFS Ay 12 A, i F BRI i A4l AR TACE
TRITAEAA  RERIA TR K S R
WIIRTT R B8R R I A RGRIT TR
TSR R 5 0 R e BT I AEAE IR R 22
— , SCHR BB AT TACE RJ5 CR BEVIBRA G 1Y
AAF R TR CR A Zhang 0 iR
PR AR &I S BT IS
52 R HREITIAITAR CR 85 PR A SUm KR das il B
T . ARBFSEH, CR B 60 1] (58.8%) ,
fii OS J LPFS 4354 44 F1 23 A~ H, Bl & Tk
CRE(12 M8 AMH) ., ZHRESH IR, TR
CR J 521 OS J LPFS i LR 37 P PR 28 1 D 748 A
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PERR I A . X F sl bk it =F B 0 b ke, A T
TSl bk AR 28 5 B TR TR . X T i A T
P, AR AT IR 0, 2238 W0 7 S A% 2 ) S B
ZE L PR AR AR Y IR kM R B A
BCLC 73 I 37 50 W67 o ik A 100 by 52 min ks 5
BIT IR ARSI R . ARWF5E h BT 5, 4
AN T REAE AR BN AT , 251 AR AR A BA
IR HEATRRUE .
RIS A TR 3 e
TEE BRI R SO e SRS R R g
WA BB IR TF B IFSSIHG ; B A | TR B A L
YRR IR U BRRAE SE AT T N AR AR
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