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Application of yttrium-90 microsphere in conversion therapy for
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Abstract Hepatocellular carcinoma (HCC) is one of the malignancies with high incidence and mortality rates in
China. Approximately 64% of patients are diagnosed at intermediate or advanced stages at initial
presentation (CNLC stages IIb, IIla, and IIIb), and most have already lost the opportunity for curative
treatment. Conversion therapy aims to enable initially unresectable HCC patients to become eligible for
surgical resection or liver transplantation through effective interventions, thereby improving long-term
outcomes. Yttrium-90 microsphere selective internal radiation therapy (*’Y-SIRT) has demonstrated
unique advantages in HCC conversion therapy, owing to its potent local tumor control, induction of
future liver remnant hypertrophy, promotion of portal vein tumor thrombus regression, and favorable

safety profile with preservation of quality of life. This article systematically reviews the application of
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“Y-SIRT in conversion therapy prior to liver resection and liver transplantation, summarizes its

mechanisms of action, clinical evidence, and combination treatment strategies, and discusses current

challenges and future directions, with the aim of providing references for clinical decision-making and

research in HCC conversion therapy.
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Figure 1 Schematic illustration of the mechanisms of
action of "Y-SIRT
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GERERW], K OY-SIRTIRYT G, BT A vl P4l 6 i
H BRI N, 5H9 S A B 5 fE ORR & b
98.5%, Pyt (disease control rate, DCR) =
ik 100%, 2% +7 2t (during of response, DoR)
>6 ™ H # di b 76.6%, A DoR M it 300 d., 1E &
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9% ) A FE R TE, {HOY-SIRT B2 % #1 h 4k PVE |
ALPPS Je LVD Z J, —FlOET 24100 . R % A &0 hn
FLR 193697 3. 51857 AU & T 5 A0 R 2
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Table 1 List of representative clinical studies on “Y-SIRT for conversion therapy
SCHik iEpesid NI 1%k (P ORR
Ly B 3% (P BT 29.9 4 H
Salem, 45! S HCC( R HAZ<8 em k) 160 *Y-SIRT(BIEHIK) 88.3% 1 LRI 2993
HUE mRECIST)

Z vl BIIEME . HCC(BCLC A~C 3] i KR

Kappadath, 55" FEHhREE B kR TAR<8 em BRI R
122 F<12 em)
Lee, 4511 Zhul M. HCC(BCLC A~C #1) B4 |
WER PP 1 AT I R
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PG TR
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% g Mt
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JLEhT RECIST v 1.1)
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Je +PD- (L) 1 30 i 57 vs.  61.5%(-PiBEyHA] 11.41-H)
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il T B B I 5 5 IR SOR i iR KA

NGB = &, — 5 1 5 86 A E 4
EMWWMMWﬁﬁ@M@ﬁAﬁﬁ%Eﬁ,%%
FE A3 I ALK 3 R SR SR AR TR YT, O

AR A B 97 %8 U5l 80565 g — O THD A SR 0t 5% 1k
RETUTF M. BE2A%84E, WETHT
Y7 AT B A bR AR, O B N T R 4
TG YT RN VEAS 0 WA % 5 s SE Al 5 I R 5
PN IRD 36 I 0 7E bR 7 0 AR W 2 LS I R S
FHPE s B HR R OY-SIRT 5 2 45 1k 4t b 983 V4 97
TACE . HAIC % H A G Y7 J7 Bk &k ms, DLk —
ARG IT IR R . A, R EF AR
PAE TR NG DA MK W 2 A e B R T R e
563 I A . YRR T 2ok R T IS B g
1] 55 B A, B S Y — B R Al AR g R
R ATY 5 I e B8 2 v ot it R WF 9, A °Y-SIRT
FR ) I FH 4 AR S ) Y I IR B 2R LR, AT
— AR ARG YT R G IR E I R S AR
OS M T+ 29 JLml, By (fa B b AT 3 — I8 i
B 96 47 30 52 it )7 %€ (2023—2030 4F) ) AH ¢ H Ax
1) S

HETRER: ELAER N %%iii"ﬁ , BEHAE R IR
HBRAGAEIT s 18 F 4 5 Tk LA, I AS IR B A
B

SEET N L PSR E RS

http://www.zpwz.net



50 [

\_\_

SRR R 5535 %

12

[1] Han BF, Zheng RS, Zeng HM, et al. Cancer incidence and
mortality in China, 2022[J]. J Natl Cancer Cent, 2024, 4(1):47-53.
doi:10.1016/j.jncc.2024.01.006.

[2] Bray F, Laversanne M, Sung H, et al. Global cancer statistics 2022:
GLOBOCAN estimates of incidence and mortality worldwide for
36 cancers in 185 countries[J]. CA Cancer J Clin, 2024, 74(3):229-
263. doi:10.3322/caac.21834.

[3] Park JW, Chen M, Colombo M, et al. Global patterns of
hepatocellular carcinoma management from diagnosis to death: the
BRIDGE Study[J]. Liver Int, 2015, 35(9):2155-2166. doi:10.1111/
liv.12818.

[4] RN R IEFE R R DA R S 2 R ] . R MRS TY

TEHE (2024 4E R[], T @AM, 2024, 33(4):475-530. doi:
10.7659/.issn.1005-6947.2024.04.001.
Department of Medical Administration, National Health
Commission of the People's Republic of China. Guidelines for the
diagnosis and treatment of primary liver cancer (2024 edition) [J].
China Journal of General Surgery, 2024, 33(4): 475-530. doi:
10.7659/j.1ssn.1005-6947.2024.04.001.

[5] Dawson LA, Normolle D, Balter JM, et al. Analysis of radiation-
induced liver disease using the Lyman NTCP model[J]. Int J Radiat
Oncol Biol Phys, 2002, 53(4): 810-821. doi: 10.1016/s0360-3016
(02)02846-8.

[6] Busse NC, Al-Ghazi MSAL, Abi-Jaoudeh N, et al. AAPM Medical
Physics Practice Guideline 14. a: Yttrium-90 microsphere
radioembolization[J]. J Applied Clin Med Phys, 2024, 25(2):
el4157. doi:10.1002/acm2.14157.

[7] Voutsinas N, Lekperic S, Barazani S, et al. Treatment of primary
liver tumors and liver metastases, part 1: nuclear medicine
techniques[J]. J Nucl Med, 2018, 59(11): 1649-1654. doi: 10.2967/
jnumed.116.186346.

[8] Bozkurt MF, Salanci BV, Ugur O. Intra-arterial radionuclide
therapies for liver tumors[J]. Semin Nucl Med, 2016, 46(4): 324~
339. doi:10.1053/j.semnuclmed.2016.01.008.

[9] Chew V, Lee YH, Pan L, et al. Immune activation underlies a
sustained clinical response to Yttrium-90 radioembolisation in
hepatocellular carcinoma[J]. Gut, 2019, 68(2): 335-346. doi:
10.1136/gutjnl-2017-315485.

[10] Vogel A, Chan SL, Dawson LA, et al. Hepatocellular carcinoma:
ESMO Clinical Practice Guideline for diagnosis, treatment and
follow-up[J]. Ann Oncol, 2025, 36(5): 491-506. doi: 10.1016/j.
annonc.2025.02.006.

[11] European Association for the Study of the Liver. EASL Clinical
Practice Guidelines on the

management of hepatocellular

http://'www.zpwz.net

carcinoma[J]. J Hepatol, 2025, 82(2): 315-374. doi: 10.1016/j.
jhep.2024.08.028.

[12] Suddle A, Reeves H, Hubner R, et al. British Society of
Gastroenterology guidelines for the management of hepatocellular
carcinoma in adults[J]. Gut, 2024, 73(8): 1235-1268. doi: 10.1136/
gutjnl-2023-331695.

[13] v U 2 AT Ll 22 B e AR T DML . IR VAT TR e

o e BT ARG YT o [ 22 31002024 JRO [T]. Th A LA R) At
5, 2024, 23(4):492-513. doi: 10.3760/cma.j.cn115610-20240228—
00135.
Alliance of Liver Cancer Conversion Therapy, Committee of Liver
Cancer, China AntiCancer Association. Chinese expert consensus
on conversion and perioperative therapy of primary liver cancer
(2024 edition) [J]. Chinese Journal of Digestive Surgery, 2024, 23
(4):492-513. doi:10.3760/cma.j.cn115610-20240228-00135.

[14] Salem R, Johnson GE, Kim E, et al. Yttrium-90 radioembolization
for the treatment of solitary, unresectable HCC: the LEGACY
study[J]. Hepatology, 2021, 74(5): 2342-2352. doi: 10.1002/
hep.31819.

[15] Mahvash A, Kappadath C. Analysis of Radiation Segmentectomy
Treatment Planning in DOORwaY90: Selective Internal Radiation
Therapy Using SIR-Spheres Y-90 Resin Microspheres as First-line
Treatment for Unresectable Hepatocellular Carcinoma Patients[C]//
Toronto: Sir Annual Scientific Meeting, 2026: Radioembolization
4. Available at: https://www. sirmeeting. org/fsPopup. asp?
Presentation]D=1745917&mode=presInfo.

[16] Lee RC, Liang PC, Liang HL, et al. Multicenter evaluation of the
safety and efficacy of selective internal radiation therapy with
yttrium-90 resin microspheres in Taiwan: data from the RESIN
registry[J]. J Gastroenterol Hepatol, 2024, 39(7): 1318-1327. doi:
10.1111/jgh.16556.

[17] Makary MS, Bozer J, Miller ED, et al. Long-term clinical outcomes
of yttrium-90 transarterial radioembolization for hepatocellular
carcinoma: a S-year institutional experience[J]. Acad Radiol, 2024,
31(5):1828-1835. doi:10.1016/j.acra.2023.07.007.

[18] Lang H, de Santibafies E, Schlitt HJ, et al. 10th anniversary of
ALPPS: lessons learned and quo vadis[J]. Ann Surg, 2019, 269(1):
114-119. doi:10.1097/s1a.0000000000002797.

[19] Fernandez-Ros N, Silva N, Bilbao JI, et al. Partial liver volume
radioembolization induces hypertrophy in the spared hemiliver and
no major signs of portal hypertension[J]. HPB (Oxford), 2014, 16
(3):243-249. doi:10.1111/hpb.12095.

[20] Feng XB, Zhang L, Niu HM, et al. Selective internal radiation
therapy with yttrium-90 resin microspheres followed by anatomical
hepatectomy: a curative advanced

potential strategy  in

hepatocellular carcinomal[J]. Asia Pac J Clin Oncol, 2024, 20(2):


http://dx.doi.org/10.1016/j.jncc.2024.01.006
http://dx.doi.org/10.3322/caac.21834
http://dx.doi.org/10.1111/liv.12818
http://dx.doi.org/10.1111/liv.12818
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.04.001
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.04.001
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.04.001
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.04.001
http://dx.doi.org/10.1016/s0360-3016(02)02846-8
http://dx.doi.org/10.1016/s0360-3016(02)02846-8
http://dx.doi.org/10.1002/acm2.14157
http://dx.doi.org/10.2967/jnumed.116.186346
http://dx.doi.org/10.2967/jnumed.116.186346
http://dx.doi.org/10.1053/j.semnuclmed.2016.01.008
http://dx.doi.org/10.1136/gutjnl-2017-315485
http://dx.doi.org/10.1136/gutjnl-2017-315485
http://dx.doi.org/10.1016/j.annonc.2025.02.006
http://dx.doi.org/10.1016/j.annonc.2025.02.006
http://dx.doi.org/10.1016/j.jhep.2024.08.028
http://dx.doi.org/10.1016/j.jhep.2024.08.028
http://dx.doi.org/10.1136/gutjnl-2023-331695
http://dx.doi.org/10.1136/gutjnl-2023-331695
http://dx.doi.org/10.3760/cma.j.cn115610-20240228-00135
http://dx.doi.org/10.3760/cma.j.cn115610-20240228-00135
http://dx.doi.org/10.3760/cma.j.cn115610-20240228-00135
http://dx.doi.org/10.1002/hep.31819
http://dx.doi.org/10.1002/hep.31819
https://www.sirmeeting.org/fsPopup.asp?PresentationID=1745917&mode=presInfo
https://www.sirmeeting.org/fsPopup.asp?PresentationID=1745917&mode=presInfo
http://dx.doi.org/10.1111/jgh.16556
http://dx.doi.org/10.1111/jgh.16556
http://dx.doi.org/10.1016/j.acra.2023.07.007
http://dx.doi.org/10.1097/sla.0000000000002797
http://dx.doi.org/10.1111/hpb.12095

Bl

BT A 5 400 ok A2 20 M0 4 136 57 o o0 51

319-322. doi:10.1111/ajco.13900.

[21] Huang X, Liao Y, Liang ZW, et al. Yttrium-90 selective internal
radiation therapy for right hepatic malignancies: a clinical outcome
study[J]. EINMMI Res, 2025, 15(1):113. doi:10.1186/s13550-025-
01307-6.

[22] Birgin E, Rasbach E, Seyfried S, et al. Contralateral liver
hypertrophy and oncological outcome following radioembolization
with (90)Y-microspheres: a systematic review[J]. Cancers (Basel),
2020, 12(2):294. doi:10.3390/cancers12020294.

[23] Bekki Y, Marti J, Toshima T, et al. A comparative study of portal
vein embolization versus radiation lobectomy with Yttrium-90
micropheres in preparation for liver resection for initially
unresectable hepatocellular carcinoma[J]. Surgery, 2021, 169(5):
1044-1051. doi:10.1016/j.surg.2020.12.012.

[24] Bouazza F, Poncelet A, Garcia CA, et al. Radioembolisation and
portal vein embolization before resection of large hepatocellular
carcinoma[J]. World J Gastroenterol, 2015, 21(32):9666-9670. doi:
10.3748/wjg.v21.i32.9666.

[25] Addeo P, de Mathelin P, De Marini P, et al. Sequential Y90 liver
radioembolization and portal vein embolization: an additional
strategy to downstage liver tumors and to enhance liver
hypertrophy before major hepatectomies[J]. Langenbecks Arch
Surg, 2023, 408(1):339. doi:10.1007/s00423-023-03083-0.

[26] Zhang ZM, Lai EC, Zhang C, et al. The strategies for treating
primary hepatocellular carcinoma with portal vein tumor
thrombus[J]. Int J Surg, 2015, 20: 8-16. doi: 10.1016/.
ijsu.2015.05.009.

[27] By 7 O fed T B A i Al 0 22 PR JIg 22402, P R Ui b2
Il 22 B 2, T BRI B 2 TP Ml 2 B 2, 46 T4
A I R AR T R R R SRR (2023 RO []. T 9 HL 1 2%,
2023, 10(4):1-14. doi:10.3969/j.issn.2095-7815.2023.04.002.
Liver Oncology Branch of China International Exchange and
Promotion Association for Medical and Healthcare; Liver Cancer
Professional Committee of China AntiCancer Association; Liver
Cancer Professiona, et al. Chinese expert consensus on neoadjuvant
and conversion therapies for hepatocellular carcinoma(2023
Edition) [J]. Electronic Journal of Liver Tumor, 2023, 10(4): 1-14.
doi:10.3969/j.issn.2095-7815.2023.04.002.

[28] Edeline J, Crouzet L, Campillo-Gimenez B, et al. Selective internal
radiation therapy compared with sorafenib for hepatocellular
carcinoma with portal vein thrombosis[J]. Eur J Nucl Med Mol
Imaging, 2016, 43(4):635-643. doi:10.1007/s00259-015-3210-7.

[29] Martelletti C, Ricotti A, Gesualdo M, et al. Radioembolization vs
sorafenib in locally advanced hepatocellular carcinoma with portal
vein tumor thrombosis: a propensity score and Bayesian

analysis[J]. J Dig Dis, 2021, 22(8): 496-502. doi: 10.1111/1751~

2980.13030.

[30] Hur MH, Cho Y, Kim DY, et al. Transarterial radioembolization
versus tyrosine kinase inhibitor in hepatocellular carcinoma with
portal vein thrombosis[J]. Clin Mol Hepatol, 2023, 29(3):763-778.
doi:10.3350/cmh.2023.0076.

[31] Chen K, Tong AKT, Moe FNN, et al. The impact of radiation dose
and tumour burden on outcomes in hepatocellular carcinoma: 11—
year experience in a 413-patient cohort treated with yttrium-90
resin microsphere radioembolisation[J]. Liver Cancer, 2024, 14(2):
158-179. doi:10.1159/000541539.

[32] Helmberger T, Golfieri R, Pech M, et al. Clinical application of
trans-arterial radioembolization in hepatic malignancies in Europe:
first results from the prospective multicentre observational study
CIRSE registry for SIR-spheres therapy (CIRT) [J]. Cardiovasc
Intervent Radiol, 2021, 44(1): 21-35. doi: 10.1007/500270-020~
02642-y.

[33] Salem R, Mazzaferro V, Sangro B. Yttrium 90 radioembolization
for the treatment of hepatocellular carcinoma: biological lessons,
current challenges, and clinical perspectives[J]. Hepatology, 2013,
58(6):2188-2197. doi:10.1002/hep.26382.

[34] Salem R, Lewandowski RJ, Kulik L, et al. Radioembolization
results in longer time-to-progression and reduced toxicity compared
with chemoembolization in patients with hepatocellular
carcinoma[J]. Gastroenterology, 2011, 140(2): 497-507. doi:
10.1053/j.gastro.2010.10.049.

[35] Dhondt E, Lambert B, Hermie L, et al. 90Y radioembolization
versus drug-eluting bead chemoembolization for unresectable
hepatocellular carcinoma: results from the TRACE phase II
randomized controlled trial[J]. Radiology, 2022, 303(3): 699-710.
doi:10.1148/radiol.211806.

[36] Moon H, Choi JE, Lee 1J, et al. All-treatment array of
hepatocellular carcinoma from initial diagnosis to death:
observation of cumulative treatments[J]. J Cancer Res Clin Oncol,
2017, 143(11): 2327-2339. doi: 10.1007/s00432-017-2480-9.

[37] [ BRI 2 Ao 22l RS T HE B 22 22, R IR F S 2
BE B2 22 PR IRANRL &l 22 B3 25 . 5290 ORIEFENE N SHATY
JEPIHE AP P MRV AL B A R 3R (2024 O [T]. AR BR 2,
2024, 104(7): 486-498. doi: 10.3760/cma. j. cn112137-20231025~
00894.

Chinese Medical Doctor Association, Clinical Guidelines
Committee of Chinese College of Interventionalists, Chinese
Research Hospital Association, Society for Hepato-pancreato-
biliary Surgery. Expert consensus on the standardized procedure of
selective internal radiation therapy with Yttrium-90 microspheres
for liver malignancies (2024 edition)[J]. National Medical Journal

of China, 2024, 104(7): 486—498. doi: 10.3760/cma. j. cn112137-

http://www.zpwz.net


http://dx.doi.org/10.1111/ajco.13900
http://dx.doi.org/10.1186/s13550-025-01307-6
http://dx.doi.org/10.1186/s13550-025-01307-6
http://dx.doi.org/10.3390/cancers12020294
http://dx.doi.org/10.1016/j.surg.2020.12.012
http://dx.doi.org/10.3748/wjg.v21.i32.9666
http://dx.doi.org/10.3748/wjg.v21.i32.9666
http://dx.doi.org/10.1007/s00423-023-03083-0
http://dx.doi.org/10.1016/j.ijsu.2015.05.009
http://dx.doi.org/10.1016/j.ijsu.2015.05.009
http://dx.doi.org/10.3969/j.issn.2095-7815.2023.04.002
http://dx.doi.org/10.3969/j.issn.2095-7815.2023.04.002
http://dx.doi.org/10.1007/s00259-015-3210-7
http://dx.doi.org/10.1111/1751-2980.13030
http://dx.doi.org/10.1111/1751-2980.13030
http://dx.doi.org/10.3350/cmh.2023.0076
http://dx.doi.org/10.1159/000541539
http://dx.doi.org/10.1007/s00270-020-02642-y
http://dx.doi.org/10.1007/s00270-020-02642-y
http://dx.doi.org/10.1002/hep.26382
http://dx.doi.org/10.1053/j.gastro.2010.10.049
http://dx.doi.org/10.1053/j.gastro.2010.10.049
http://dx.doi.org/10.1148/radiol.211806
http://dx.doi.org/10.1007/s00432-017-2480-9
http://dx.doi.org/10.3760/cma.j.cn112137-20231025-00894
http://dx.doi.org/10.3760/cma.j.cn112137-20231025-00894
http://dx.doi.org/10.3760/cma.j.cn112137-20231025-00894

52 [

UGBS

\_\_

5 35 &

12

20231025-00894.

[38] Sangro B, Kudo M, Erinjeri JP, et al. Durvalumab with or without
bevacizumab  with  transarterial ~ chemoembolisation  in
hepatocellular  carcinoma (EMERALD-1): a multiregional,
randomised, double-blind, placebo-controlled, phase 3 study[J].
Lancet, 2025, 405(10474):216-232. doi: 10.1016/S0140-6736(24)
02551-0.

[39] Kudo M, Ren Z, Guo Y, et al. Transarterial chemoembolisation
combined with lenvatinib plus pembrolizumab versus dual placebo
for unresectable, non-metastatic hepatocellular carcinoma (LEAP-
012): a multicentre, randomised, double-blind, phase 3 study[J].
Lancet, 2025, 405(10474):203-215. doi: 10.1016/S0140-6736(24)
02575-3.

[40] Jin ZC, Chen JJ, Zhu XL, et al. Immune checkpoint inhibitors and

anti-vascular endothelial growth factor antibody/tyrosine kinase

inhibitors with or without transarterial chemoembolization as first-

line treatment for advanced hepatocellular  carcinoma
(CHANCE2201): a  target trial  emulation  study[J].
EClinicalMedicine, 2024, 72 102622. doi:  10.1016/].

eclinm.2024.102622.

[41] de la Torre-Aldez M, Matilla A, Varela M, et al. Nivolumab after
selective internal radiation therapy for the treatment of
hepatocellular carcinoma: a phase 2, single-arm study[J]. J
Immunother Cancer, 2022, 10(11):e005457. doi:10.1136/jitc—=2022~
005457.

[42] Tai D, Loke K, Gogna A, et al. Radioembolisation with Y90-resin
microspheres followed by nivolumab for advanced hepatocellular
carcinoma (CA 209-678): a single arm, single centre, phase 2
trial[J]. Lancet Gastroenterol Hepatol, 2021, 6(12):1025-1035. doi:
10.1016/S2468-1253(21)00305-8.

[43] Teyateeti A, Mahvash A, Long J, et al. Disease control and failure
patterns of unresectable hepatocellular carcinoma following
transarterial radioembolization with yttrium-90 microspheres and
with/without sorafenib[J]. World J Gastroenterol, 2021, 27(47):
8166-8181. doi:10.3748/wjg.v27.i47.8166.

[44] McGregor H, Hill M, Kuo P, et al. Same-day repeat
hepatopulmonary shunt measurement during planning angiography
for hepatic radioembolization[J]. J Vasc Interv Radiol, 2020, 31(7):
1069-1073. doi:10.1016/1.jvir.2020.03.006.

[45] Huang J, Niu H, Zhang H, et al. SIRT or TACE in combination

with Lenvatinib and PD- (L)l inhibitor in high tumor burden

http://'www.zpwz.net

hepatocellular carcinoma: a multicenter, retrospective, propensity

score-matched study[J]. Int J Surg, 2025. doi: 10.1097/
JS9.0000000000004543. [Online ahead of print]

[46] Hao MZ, Lin HL, Hu YB, et al. Combination therapy strategy
based on selective internal radiation therapy as conversion therapy
for inoperable giant hepatocellular carcinoma: a case report[J].
World J Gastrointest Oncol, 2025, 17(3):100861. doi:10.4251/wjgo.
v17.i3.100861.

[47] XU, BRI, MR, 55 . PD-1 41551 T e TR A AR A

I7 I A MR R EAEAE, 2021, 12(4):445-449. doi:10.3969/
j.issn.1674-7445.2021.04.011.
Liu ZB, Wu JS, Lin DD, et al. Safety of PD-1 inhibitor in
preoperative treatment of liver transplantation for liver cancer[J].
Organ Transplantation, 2021, 12(4): 445-449. doi: 10.3969/].
issn.1674-7445.2021.04.011.

[48] Salem R, Gordon AC, Mouli S, et al. Y90 radioembolization
significantly prolongs time to progression compared with
chemoembolization in patients with hepatocellular carcinoma[J].
Gastroenterology, 2016, 151(6): 1155-1163. doi: 10.1053/j.
gastro.2016.08.029.

[49] Bonne L, Deroose CM, Verslype C, et al. Resin-based yttrium-90
radioembolization as a bridging or downstaging treatment to liver
transplantation for hepatocellular carcinoma[J]. J Vasc Interv
Radiol, 2025, 36(2):282-292. doi:10.1016/j.jvir.2024.10.021.

[50] Xu E, Tabrizian P, Gutierrez J, et al. Downstaging of hepatocellular
carcinoma before liver transplantation: Results from a national
multicenter prospective cohort study[J]. Hepatology, 2025, 82(3):
612-625. doi:10.1097/HEP.0000000000001231.

[51] Lewandowski RJ, Kulik LM, Riaz A, et al. A comparative analysis
of transarterial downstaging for hepatocellular carcinoma:
chemoembolization versus radioembolization[J]. Am J Transplant,

2009, 9(8):1920-1928. doi:10.1111/j.1600-6143.2009.02695 .
(AX%H RE)

A305] AR AR T4, AR . £2-90 THERAE I 2 e 4% Akia v vh
B FH [0]. A 5 A B2 A, 2026, 35(1):44-52. doi: 10.76597).
issn.1005-6947.250589

Cite this article as: Xu ZL, Jia WD. Application of yttrium-90
microsphere in conversion therapy for hepatocellular carcinomalJ].
Chin J Gen Surg, 2026, 35(1): 44-52. doi: 10.7659/j. issn. 1005—
6947.250589


http://dx.doi.org/10.3760/cma.j.cn112137-20231025-00894
http://dx.doi.org/10.1016/S0140-6736(24)02551-0
http://dx.doi.org/10.1016/S0140-6736(24)02551-0
http://dx.doi.org/10.1016/S0140-6736(24)02575-3
http://dx.doi.org/10.1016/S0140-6736(24)02575-3
http://dx.doi.org/10.1016/j.eclinm.2024.102622
http://dx.doi.org/10.1016/j.eclinm.2024.102622
http://dx.doi.org/10.1136/jitc-2022-005457
http://dx.doi.org/10.1136/jitc-2022-005457
http://dx.doi.org/10.1016/S2468-1253(21)00305-8
http://dx.doi.org/10.1016/S2468-1253(21)00305-8
http://dx.doi.org/10.3748/wjg.v27.i47.8166
http://dx.doi.org/10.1016/j.jvir.2020.03.006
http://dx.doi.org/10.1097/JS9.0000000000004543
http://dx.doi.org/10.1097/JS9.0000000000004543
http://dx.doi.org/10.4251/wjgo.v17.i3.100861
http://dx.doi.org/10.4251/wjgo.v17.i3.100861
http://dx.doi.org/10.3969/j.issn.1674-7445.2021.04.011
http://dx.doi.org/10.3969/j.issn.1674-7445.2021.04.011
http://dx.doi.org/10.3969/j.issn.1674-7445.2021.04.011
http://dx.doi.org/10.3969/j.issn.1674-7445.2021.04.011
http://dx.doi.org/10.1053/j.gastro.2016.08.029
http://dx.doi.org/10.1053/j.gastro.2016.08.029
http://dx.doi.org/10.1016/j.jvir.2024.10.021
http://dx.doi.org/10.1097/HEP.0000000000001231
http://dx.doi.org/10.1111/j.1600-6143.2009.02695.x
https://dx.doi.org/10.7659/j.issn.1005-6947.250589
https://dx.doi.org/10.7659/j.issn.1005-6947.250589
https://dx.doi.org/10.7659/j.issn.1005-6947.250589
https://dx.doi.org/10.7659/j.issn.1005-6947.250589

