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Abstract: Objective To investigate the efficacy of selective internal radiation therapy (SIRT) in patients with unresectable
hepatocellular carcinoma, and to provide a reference for the selection of clinical treatment regimens. Methods A retrospective
analysis was performed for the clinical data of 73 patients with unresectable hepatocellular carcinoma who received yttrium-90
microsphere SIRT in Eastern Hepatobiliary Surgery Hospital from May 1, 2023 to September 1, 2024. According to tumor
characteristics, physical status, liver reserve function, laboratory tests, and SIRT treatment strategy, the patients were divided
into radiation segmentectomy group with 9 patients, conversion therapy group with 47 patients, and palliative treatment group with
17 patients. Based on the results of postoperative follow-up, modified Response Evaluation Criteria in Solid Tumors were used to
assess radiographic images. A one-way analysis of variance was used for comparison of normally distributed continuous data
between three groups, and the chi-square test was used for comparison of categorical data between three groups; the Logistic

regression model was used to perform the multivariate analysis. Results There was a significant difference in postoperative
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outcome between the radiation segmentectomy group, the conversion therapy group, and the palliative treatment group (=
30.060, P<0.001). The disease control rate was 100.0% (9/9) in the radiation segmentectomy group, 83.0% (39/47) in the
conversion therapy group, and 29.4% (5/17) in the palliative treatment group, with a significant difference between the three
groups (¥’=19.575, P<0.001), and there was also a significant difference in objective response rate between the three groups (y*=
17.749, P<0.001). The multivariate Logistic regression analysis showed that the number of tumors (odds ratio [OR]=0.085, 95%
confidence interval [ CI]: 0.008—0.906, P=0.041) and combined targeted immunotherapy (OR=18.808, 95%CI: 1.704—207.616,
P=0.017) were independent influencing factors for achieving complete response. Conclusion The number of tumors is an independent
influencing factor for the efficacy of SIRT and is an important basis for selecting different treatment goals. SIRT combined with targeted

immunotherapy may achieve better efficacy.
Key words: Hepatocellular Carcinoma; 90Y-Selective Internal Radiation Therapy; Treatment Outcome
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Figure 1 Case of radiation segmentectomy
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Figure 2 Case of transformation therapy
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Figure 3 Case of palliative treatment
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Table 1 Baseline characteristics of clinical data of the three groups of patients

Ly FOREVIBRA (n=9)  FEUIBITTH (n=47) GEIRITH(n=17) GHH P

AR (%) 66.8 +12.1 57.0+13.9 57.7+14.7 F=1911 0.156

PEAM 51 (%) ] Y'=3.483 0.146
5 7(77.8) 45(95.7) 16(94.1)
5’e 2(22.2) 2(4.3) 1(5.9)

CHNT 5 1(%) ] X'=2.446 0.303
H 6(66.7) 33(70.2) 15(88.2)
b 3(33.3) 14(29.8) 2(11.8)

Child-Pugh #E43 [ 1 (%) ] Y'=1.042 0.459
A 9(100.0) 40(85.1) 15(88.2)
B 0(0.0) 7(14.9) 2(11.8)

i e B K EL A% (em) 54+1.6 10.0+3.9 8.8+3.8 F=6.105 <0.010

Jiged F /N[ 41 (%) ] X'=6.747 0.021
<5 cm 4(44.4) 4(8.5) 3(17.6)
>5 cm 5(55.6) 43(91.5) 14(82.4)

P g A~ E 11 (%) ] X'=8.923 0.012
i3 9(100.0) 30(63.8) 7(41.2)
EY3 0(0.0) 17(36.2) 10(58.8)

HinE (%) ] Y'=1414 0.449
<400 ng/mlL 8(88.9) 32(68.1) 12(70.6)
>400 ng/mL 1(11.1) 15(31.9) 5(29.4)

SR L 9] (%) ] Y=4.133 0.143
<40 mAU/mL 3(33.3) 13(27.7) 1(5.9)
>40 mAU/mL 6(66.7) 34(72.3) 16(94.1)

I A 461 (%) ] Y'=4.607 0.090
H 2(22.2) 25(53.2) 12(70.6)
¥ 7(77.8) 22(46.8) 5(29.4)

# ] S 1B YT [ (%) ] X'=3.225 0.213
H 5(55.6) 31(66.0) 7(41.2)
¥ 4(44.4) 16(34.0) 10(58.8)

ARHETTFARIGIT (%) ] X'=8.245 0.014
H 2(22.2) 3(6.4) 6(35.3)
o 7(77.8) 44(93.6) 11(64.7)

ARHTTACERYF [ H1(%) ] X'=6.276 0.028
p el 1(11.1) 8(17.0) 8(47.1)
b 8(88.9) 39(83.0) 9(52.9)

$2-90 712 [ 1511 (%) ] X'=0.970 0.578
<3.0 Ghq 7(77.8) 29(61.7) 12(70.6)
>3.0 Ghq 2(22.2) 18(38.3) 5(29.4)

it 33 461 (%) ] X'=0.642 0.702
<20% 7(77.8) 34(72.3) 14(82.4)
>20% 2(22.2) 13(27.7) 3(17.6)

BIT G FARYIBR (%) ] X'=1.984 0.014
= 4(44.4) 8(17.0) 0(0.0)
w 5(55.6) 39(83.0) 17(100.0)

VE:TACE, 23 Sk LI I R
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Table 2 Efficacy evaluation of SIRT in three groups of patients

IR FCFH DI BRZL (n=9) HALIBIT A (n=47) WERIT A (n=17) X8 PiH
ARIETER 151 %) ] 30.060  <0.001
CR 6(66.7) 6(12.8) 0(0.0)
PR 2(22.2) 11(23.4) 1(5.9)
SD 1(11.1) 22(46.8) 4(23.5)
PD 0(0.0) 8(17.0) 12(70.6)
ORR[#1(%) ] 17.749  <0.001
CR+PR 8(88.9) 17(36.2) 1(5.9)
SD+PD 1(11.1) 30(63.8) 16(94.1)
DCR[ (%) ] 19.575  <0.001
CR+PR+SD 9(100.0) 39(83.0) 5(29.4)
PD 0(0.0) 8(17.0) 12(70.6)

VI SIRT, Se B I RUIHAIT : CR, SE A28 s PR, W0 /M 2B A% s SD, BOlTHAE s PD , HRT HE R ; ORR, B 2B AR 2 DCR , B 2% .
R3 AAYIBRHCC EEHEZ SIRT BT EEEEMNE R M Logistic B3 5317

Table 3 Logistic regression analysis of predictors for complete response following SIRT in unresectable hepatocellular carcinoma

H A B1H SE Wald OR(95%CI) P
Jir9ed F /N -0.526 1.230 0.183 0.591(0.053 ~ 6.581) 0.669
I o -1.077 0.793 1.843 0.341(0.072 ~ 1.613) 0.175
Jiged A~k -2.465 1.208 4.167 0.085(0.008 ~ 0.906) 0.041
ARETFARIAIT 0.329 1.433 0.053 1.389(0.084 ~ 23.031) 0.818
A HI TACE J&57 -1.465 1.347 1.183 0.231(0.016 ~ 3.239) 0.277
AR iR 2.934 1.225 5.736 18.808(1.704 ~ 207.616) 0.017

1 HCC, FFARMLIE ; STRT, Bt WIBUIHATT s TACE, & S5 ShIKALIT R ZER  OR, WAR L s O B AR X TH] . [ AR IR AE )y =Cn R, s o/ : <
5 em =0,>5 em=1; | JEIKRER . TT=0, B =1 MR8 k=0, Z K =1 RETFRIGIT : =0, =1; RET TACE IGYT : Jo=0, 7 =1 ; B 5 H [ G g

BRI E=0, =1,
I K R R Y R, ARV BRI SRS — SR YT ik B
X T ANGE & T ARG B O PRI BB & —Fh el 47
R T R ARBRT AR R T IR 45 R, 52 A it
RIK66.7%. WEA: BIEPEDF 5 7R , (8 H42-90 4557 it
PEIFBDIRIGYTT G , 9 ik i vh I E) o8 7.9 ~ 33.3 4>
AT AT B R 5 T R 4 A A SRR A
PR 0L 25 23 T B 2 2 S 2SR A T B 3 i
32 B AR A A e S5 07 1) 42 2 s LA (32027 AR
FEH U DIBR A1 DCR &3k 100% , 55 SCHkHiRIE 1Y =
SRR R AR . PR, SIRT SE 3 v S B I AT
F14) ARG (9] 2 AR <8 em HANIE A F AR VI bR sl 300 gl iy
Lk HCC ,Child-Pugh A 2% JTFD e R 4 H I K i 4
RIERY HCC 3 .

SIRT th ] /F S BRI R Ak iayr kgt . B
R 928 TR g £ 7 K (5 BV Ja R IR R <40%) | &
A B TC R T ARG DI BEAS BRI A7 S AR A
UTERIK R, A TR AT F AR VIBR B U T 0K
o FEARIRIT I 2 ZEH Y bR IR A R

BEFEBFSE 7R , SIRT 1] LAA RGET7 1 T # bk i 2) 3far
Ve g IF RS ARG R HCC MU AR 22200 AR WS 4k ia
ST UL DCR 2 83.0%. % 3 K A v ZE AL I vT e 5 4
DX 35 ST 2T 2 Ak, 53500 DK L ) X A0 2 3 T
A7 Y 7 S X 4 A T R 2 (o ) IR B AR LR
AR AT I BRI 5 3R TR Y . 18 2T 4 0%
A E HCC f84% h , SIRT J5 T AR 3k 2018 5
I TR bR ZEAR A B, SIRT B B PR , o] 76 55
e AR siE Jey F e 12 i, IF R S5 52 & AU
BEAT  HOC ELAT g St S e | e HoA e i Pl
LR HCC 8 b RRBLPk R AT AT S BUR P MEgE T -1/
FRIFAEFE T T -1 3 R L Sk A 5 00 300 30 i
IEL T i 2 20 0k 3 S 38 2R 5308 s A HE I g st vy 6T
ik 2 T TR AT ) )30 Ao e PR 2 A A O R A R R
BEL DB JHC 5 200 i 2% 1R 32 AR5 5, DT 0 1005 PR 2 4 oL 34
B 55 P e 10 A A B, R PR MR RN, o R R A i B A
FIEK A SIRT VA7 AT RE8 1 4 e 40 M 22 6% T42-90 b i
(14 Bl Bk 5 15 A B 8 AN M 6 T, a2 10 7= A Bl I e P 9 &4
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B o AHFSE 2 N 2 Logistic [B] 931 45 5 Wk, BEA 40
] B RE IR YT A HCC ARAS 78 G 0 I S 2 i [ 2R 4R
R REN HCC AW R AR 45 . SIRT SE 8% fk
TEYT Y BRARG (9] 2 AR >8 em (AR HCC B BB T £ %
HCC A 3N 5 2 I 145 42 A L Child-Pugh A 58 B 2% H.
S REACES B AT A 3 L R 45 5 40 ] S 53R T -

X T AN A AR TR PRI T (R U BR 50 R A
TH Rl ) H 28 PPAR 5 A i 2y 32 38R 1% v e 1) HCC fR 3,
T HAM A BOA Y F B, v % SIRT W 23R Y7 . IR
SR, 45 s Ak JY B8 ZE R (transcatheter arterial
chemoembolization, TACE ) F1 JIT- 8 Bk #E 1 4k 7 )12 v FH
T TR B3R YT B 2K TACE J5 6 1 B AT,
e AL T R A R YT sz B . Ao b i
TRIT LI DCR N 29.4% , 471 SIRT A] AR Ay v W 30 g 2l
BIRITIEE T %

25 LRk, BioR A B SIRT 697 HCC 850 il gt 7
SRR, BAEARYT B ARE R # 2R  SIRT B &
B ] B TR YT VT BRI AT A . AR ST Y R R A
i B (B0, A ORI A8 2 1) AR A I S IR T
[ JB P A3 BT, A AE SRR 3 AT R . B ™ R 401 1] LA
7 A SF TSP AR 5 s 6 T f 1] P - 53 DS TRE 4 T () BF 5
JnCASSAIE

IEFEE: AR T2024F5A 158 WEEREEKR
B WEER (AT AR B ) AR A F
#5 : EHBHKY2024-H006-P001 ,

FEEHRER: ARG EAEATH B %

TEERBAEY: K—F A k& R bog BAF 5%, 3t
XAER RFEEIL;K—F HL 5 NFE EE
B R AR AL e k—E  ERER R AR
Giit F oA, R B ALK FNF A B
SR
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