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[ Abstract] Liver cancer can be divided into two categories: primary liver cancer and secondary
liver cancer. Hepatocellular cancinoma (HCC) is the most common type of primary liver cancer, which
has the characteristics of high incidence and high mortality. Y microsphere selective internal
radiotherapy (SIRT) can be used in many stages of liver cancer, which can reduce the tumor, increase
the volume of the remaining liver, treat portal vein tumor thrombus and improve the quality of life for
patients. The clinical application value and research progress of *°Y microspheres SIRT in the treatment
of HCC was introduced.

[Key words ]  Yttrium radioisotopes; Microspheres; Carcinoma, hepatocellular; Selective
internal radiotherapy

Fund programs: Zhiyuan Talent Project of Inner Mongolia Medical University (Z2Y0202037);
Inner Mongolia Autonomous Region University Youth Science and Technology Talents Project
(NJYT22002)

DOI: 10.3760/cma.j.cn121381-202209022—-00321

JiT 41 i 98 (hepatocellular cancinoma, HCC) J2&f¢ % WL AY radiotherapy, SIRT)ELA /Mg . BARTIAAFAEARFL . R
J R VTR 2 — s A S A A IR (5 6 fir, ST R A AR i R A TG B 4 RIRE, WU HENR
WIERALES 4 (i, RERE HCC KE, BAELH 50% 1 97 HCC M “#Res”, NEFERMNAE G T IiLes .
BB, R HCCUMIR AR>S cm) PRI 67 i X 8L
ARIGFIRNFAEARTR<40% , s RAEA T TR R S 800617
FARUIGR . MY Wk £ U AT (selective internal Y fER SIRT 23l i I sk S48 ATk, BT kL

1 Y #3K SIRT HCC HI#LEI


mailto:zhangguojian0820@163.com
http://dx.doi.org/10.3760/cma.j.cn121381-202209022-00321
mailto:zhangguojian0820@163.com
http://dx.doi.org/10.3760/cma.j.cn121381-202209022-00321

436 [ BRSO BR 2 i B 2 s ik

20234E7 A% 4785 71 Int ] Radiat Med Nucl Med, July 2023, Vol.47, No.7

A ERE B AT INTY SR AR 412, HEFHIE
ek ik PR e 2 3 FVRRAE AR AR AR, AT S B e g 1
FEEIRIT . WY RERE SRSk £k, @k
B ST AR BN R K I Al AT 7 S IS IR A A ZE AR
0L, RIS LR, TR Y ek kS e
B G X Mg R AT PO R, R HEBUM R AN o U TR R
Y AERERE R . PR IE N ERRE, RIS Al
BatLR, ZEBEMER, WY LHEILENZ, BY #
FREEANTE TOK, ToHERM .. M T2k bIT I G i 2
BT . ZNFs ALY, Y R SIRT RFFEITF 1K,
AR, Y Bk SIRT HCC ELA3 3] 2021 4 ER i A
JeE R 23 HCC I R SZ e R AT S5

2 Y {43k SIRT # HCC HHIGRE BN {E

2.1 SRALA/ TR A

HCC 73 W1 S50 7 B UIAHSCE, A WIR IR YT ik S g
A AR, Kim Z9 @HF5e 45 R SR, 1§ HCC BE 4
Y fER SIRT 6 A~ J5 Mg R B 4 /N, T J5 647 T 4220t
YIBEAR . de Oliveira Carvalho % 4338 1 1 4 JiTJJE MRI &
AR, HHCCRILEFNZAMmEN S, BR
RS R FAARME, HZPY #MER SIRT J5 74 H , %
B MR RGN, R IF TR
2.2 HERFIANFHEAATR

HCC BELFARYIBRILG , RN NS
Wi B E R YT R BT, R R A AR B AR IR YT B R K
ZERYINZE . de Oliveira Carvalho % 3218 #9°°Y {#Fk SIRT
W) 3 41 HCC B h, 2 Bl 5 Rl AR RIS K5 il
HATFARYIBR . Serenari %5 B M ZHI b, Zeshkmuit i
LR S DN 7 DI 2N 28 NS I B o s o N = 2 e A
Bk SIRT 51Tk i ZE TR 14 ST A% A RRURI o Bebd 19
BOR, Bekki %7 9 A 95 Bl R 1 MR L A R AL
FIAHF AR FL<40% B9 HCC B, Ho 73 Bl a1 71 Tk
MeZEAR, 22 BIHRFEATY MER SIRT 45 R B, 2 FAIT H
TR ST T AR AR RS K B AR (>40%), {H7Y filBk
SIRT HHFIAMFHARBUE KRR E T E. 5§k ER
AHLE, Y 13K SIRT i 2 80 5 . Y i3k SIRT #8344
T A% AR A ) sl ol iR 0 T 3%
2.3 JRITT TR

JWE A WU 25 B, TEH FFIEZY 70% MMtk 5 T
TRk TR S HOC M E SRR . B ATAITT)
KRR I vk R FARYIBR . EHRYY . Z sk
NIBIT ARG IR . FARIGYY F BN F I T# ki
Z TS, S L B R, S
Je i BT K T IR B BB T ARIAYY, M1 Tk

e B F B F KR B AT F AR VIBR BU: . Kokudo 45
XFHCC &3 1T Bk i 1) (B3 AT 3 B M I I R IR R
iR R, FARMEEE PO AAF 2 Jaisia)T (45h
KARITREZE . SR, 2B yT (RhEEE BRI 3 R
RITHAETFARAK 21.24 A~ A . Shui 5P B FABEHATF
RUIBEM HCC &1 T # ki AL s sh ik by 7 i ZER 25 2iiF
SRE I BRI P R B, ST [ BURRY RT T bk
AR B 45/, PAAFEHN 10.0 ™~ . Y fBk SIRT
VB R — R 24 IR TT i, TE IR IR YT Th g i 2 31
HE. Levi Sandri % " IRIE T 4 FlfEA K ERILR HCC
B, ZYIMER SIRT J5, @2k, JHFlThittr T
JFReH . 5 RF S BkAbI TR ZER P AR L, Y TR SIRT J&5 1)
JHF 3 ik e it A0 ST AR BT RS BEAIG . B 1) 367 25 R iR Je g
AR AELZ I HCC IR HER , JEA B3 1 AR A7), (RA:
FEARZR I AN ERAR . — TR MR 28T SR PR R IR
Ee bk g MARTE ) HCC AT LB kB, S&RHAER
FHEG, OB AR S8R YT R TR IR T e 4 | A RUIR
ST, FRERTDSER B AR A St el 4t
TR HCC & 301 bkt B3, Bai sk sh bk fbyrie
FERBEA HADIRY T Ik, RIEVNRIRSSOMER, S hr g i
ik R . R R RN T, MK B R A A R ]
24 PR EE RN

Y Bk SIRT J5 17 FAR L &AH, RgBFEKMAELRF
M tho Pardo S5V B ST L5 R, KT HESZ Y ek
SIRT 8%, FUIBRSFRB RS2 SHFsilikit
FPRRFEIAYT AL, Y R SIRT 1EIGTTF AT VIR HCC )y
LA, By g /N RE g, MERLGS
AR AL R st TR T 650 ) A o T v

3 'Y 3k SIRT £ HCC AR iHE

3.1 Y 1ER SIRT BA R sk fbyrie 2867

HCC 11 T # o e B E WU 4025, BE T NFARYI
B BRI . A AIRITY RS AIRIT ks . HETE R
R H R EHAZNT HCC G IF 1 # kit B T 45 53R
I7, B L FAR N EMESIRITHE, R
kAGT? 18 26T N E LR B IRIT RN, RSk yT i %
IR TR R E AR FAR 2R8Ik, Yoon
SRR SR R, SRR PR IBIT ML, T
BBk ALIT ¥ IR IT A IR YY, BE R TCE AT
T R B (R R B AE AR S . S sl BkAbIT IR SR IR A
Y Bk SIRT A RERI497 HCC M — R R . 24
s,
3.2 Y fHER SIRT BeAHE [ G e 14T

Y fFk SIRT B8 ] 23397 i HCC JRY7#efit T —



FE PR B2 A A 2023 48 7 158 47 555 7 )

Int J Radiat Med

Nucl Med, July 2023, Vol.47, No.7 437

FBTI9ARYY B . Somma 257 JUAFSR A R BN, Y fHER
SIRT 1G4 1] S e VAT W] 32 IR 2 i e . IE KA A7 .
Tai 25" (Y WF ST 45 5L W, Y ok SIRT BE4 4L ) S 3R
JP G HCC B2 4 H T 32 0, JCHFANEERS 3 A 173k 26
B,
3.3 Y fBk SIRT e PR AT A THR BEIR YT

Zori " RS AR oK, AT Ll kLT R 263G
57, Y fEk SIRT 76 B AT T U 336 7 o1 W/ D i il 4
90, BEIRARJIGE &%, Mohamed 2529 L35 T i M [ &
TRCSHIAYY . Y ek SIRT. S9N Al . 2 sk ibyr e %
TRIT AR IR, S5 WoR, Y TR SIRT (922 #
Rig ARy . Bk, VERIFBAR IR ik
Z—, Y IR SIRT 4L T HAWIRTY ik, i FH RS T4y
FIRIT ISR
3.4 Y SRR BEYIBR

Y REER SIRT 38 i X9 kI BEUEAT PUBCIHIRYY , 1697
af DAl P BEZE 45 . Biederman 5™ XY f# Bk SIRT AT EX Y]
K 5B R SERAE Y HCC P ix Ui ss & PR, 7E
R HCC WRIT T, BRI BeUIBR ] el s AR 2 v -
FER ZYGRYTRTIAL, Padia S AT 108 BIAEAETF ARG
KAHRAE SRR R, Sl G Z IRk T AR FEAR Y f
BR SIRT #H4TIFBHIARYY, &5 R B/, Y ffBR SIRT J5 B3
F) 58 S DR R AN TC kR AR A AR

4 NES5RE

Y fER SIRT 76 AT IE MR 1A Y7 Hh & 4 T bR bk 7 22 11
fEF, £ HCC iR IIMEE S &, Y ek SIRT 7]
AR /N IR g R R L 18 TR A AR R L 43 g v
SPIIEOER, I HA™Y Mokt R FARZ AR, KRR
KHIAEfER S, BEN R LA MEIRIT LS. Ak,
Y fcEk SIRT W] L4 s AS ol U118 HLAR ST TR 24 1 &5 B e i
SRS R R R AR RN A A E] L™ B Y O R E R AR R
fiX, ANRA, A —FB iRy F B, R
AL IYFE 7 Y R SIRT 677 HCC M6k, BEE
F AR B Ak, Y Sk SIRT 7 S JE B v i) 17
HHEBC BN TR, BEE™Y 4k SIRT 1% J&
FIRETTEERARWT B, Y #ER SIRT #5748 HCC BN HER
I TR SRR

FlEEse  PrA 1R A IO R
EETEA BITE T SIS MRS A5 ST AR R A
BHETT s SREE A STLRAAT I PR | Bt Y

2 £ x W

[ 1] Siegel RL, Miller KD, Fuchs HE, et al. Cancer statistics,

(2]

[3

[

(4]

(5]

(6]

(7]

(8]

(91

[10]

[11]

[12]

2021[J]. CA Cancer J Clin, 2021, 71(1): 7-33. DOI: 10.3322/
caac.21654.

Park JW, Chen MS, 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:
10.1111/1iv.12818.

Vogel A, Martinelli E, Vogel A, et al. Updated treatment
recommendations for hepatocellular carcinoma (HCC) from the
ESMO clinical practice guidelines[J]. Ann Oncol, 2021, 32(6):
801—-805. DOI: 10.1016/J.ANNONC.2021.02.014.

Kim Y, Lee HA, Lee JS, et al. Association between curative
treatment after transarterial radioembolization and better survival
outcomes in patients with hepatocellular carcinomalJ]. Cancer
Invest, 2021, 39(3): 274-283. DOI: 10.1080/07357907.2020.
1870126.

de Oliveira Carvalho V, Galastri FL, Affonso BB, et al.
Transarterial radioembolization for liver tumors as neoadjuvant
therapy: three case reports[J]. Einstein (Sao Paulo), 2020, 18:
eRC4990. DOI: 10.31744/einstein_journal/2020RC4990.
Serenari M, Neri J, Marasco G, et al. Two-stage hepatectomy
with radioembolization for bilateral colorectal liver metastases: a
case report[J/OL]. World J Hepatol, 2021, 13(2): 261-269[2022-
09-29]. https://www.wjgnet.com/1948-5182/full/v13/i2/261 .htm.
DOI: 10.4254/wjh.v13.i2.261.

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 carcinomalJ]. Surgery, 2021, 169(5):
1044-1051. DOTI: 10.1016/J.SURG.2020.12.012.

Kokudo T, Hasegawa K, Yamamoto S, et al. Surgical treatment
of hepatocellular carcinoma associated with hepatic vein tumor
thrombosis[J]. J Hepatol, 2014, 61(3): 583—-588. DOI: 10.1016/j.
jhep.2014.04.032.

Shui YJ, Yu W, Ren XQ, et al. Stereotactic body radiotherapy
based treatment for hepatocellular carcinoma with extensive
portal vein tumor thrombosis[J/OL]. Radiat Oncol, 2018, 13(1):
188[2022-09-29]. https://ro-journal.biomedcentral.com/articles/
10.1186/s13014-018-1136-5. DOI: 10.1186/s13014-018-1136-5.
Levi Sandri GB, Ettorre GM, Colasanti M, et al. Hepatocellular
carcinoma with macrovascular invasion treated with yttrium-90
radioembolization prior to transplantation[J]. Hepatobiliary Surg
Nutr, 2017, 6(1): 44—48. DOI: 10.21037/hbsn.2017.01.08.

Kim PH, Choi SH, Kim JH, et al

radioembolization and Sorafenib for the

Comparison of
treatment of
hepatocellular carcinoma with portal vein tumor thrombosis: a
systematic review and meta-analysis of safety and efficacy[J].
Korean J Radiol, 2019, 20(3): 385-398. DOI: 10.3348/kjr.2018.
0496.
Pardo F, Sangro B, Lee RC, et al. The post-SIR-spheres surgery
study (P4S): retrospective analysis of safety following hepatic
resection or transplantation in patients previously treated with

selective internal radiation therapy with Yttrium-90 resin


http://dx.doi.org/10.3322/caac.21654
http://dx.doi.org/10.3322/caac.21654
http://dx.doi.org/10.3322/caac.21654
http://dx.doi.org/10.1111/liv.12818
http://dx.doi.org/10.1111/liv.12818
http://dx.doi.org/10.1016/J.ANNONC.2021.02.014
http://dx.doi.org/10.1016/J.ANNONC.2021.02.014
http://dx.doi.org/10.1080/07357907.2020.1870126
http://dx.doi.org/10.1080/07357907.2020.1870126
http://dx.doi.org/10.1080/07357907.2020.1870126
http://dx.doi.org/10.1080/07357907.2020.1870126
http://dx.doi.org/10.31744/einstein_journal/2020RC4990
http://dx.doi.org/10.31744/einstein_journal/2020RC4990
https://www.wjgnet.com/1948-5182/full/v13/i2/261.htm
http://dx.doi.org/10.4254/wjh.v13.i2.261
http://dx.doi.org/10.1016/J.SURG.2020.12.012
http://dx.doi.org/10.1016/J.SURG.2020.12.012
http://dx.doi.org/10.1016/j.jhep.2014.04.032
http://dx.doi.org/10.1016/j.jhep.2014.04.032
http://dx.doi.org/10.1016/j.jhep.2014.04.032
https://ro-journal.biomedcentral.com/articles/10.1186/s13014-018-1136-5
https://ro-journal.biomedcentral.com/articles/10.1186/s13014-018-1136-5
http://dx.doi.org/10.1186/s13014-018-1136-5
http://dx.doi.org/10.21037/hbsn.2017.01.08
http://dx.doi.org/10.21037/hbsn.2017.01.08
http://dx.doi.org/10.21037/hbsn.2017.01.08
http://dx.doi.org/10.3348/kjr.2018.0496
http://dx.doi.org/10.3348/kjr.2018.0496
http://dx.doi.org/10.3348/kjr.2018.0496

438

[13]

[14]

[15]

[16]

[17]

(18]

[19]

Pl Bl B3 P 2 A B 2R

2023 4F 7 HEE 47 B4 7 W)

Int J Radiat Med Nucl Med, July 2023, Vol.47, No.7

microspheres[J]. Ann Surg Oncol, 2017, 24(9): 2465-2473.
DOI: 10.1245/5s10434-017-5950-z.

Kim HC. Radioembolization for the treatment of hepatocellular
carcinomalJ]. Clin Mol Hepatol, 2017, 23(2): 109—-114. DOI:
10.3350/cmh.2017.0004.

Cheng SQ, Chen MS, Cai JQ, et al. Chinese expert consensus on
multidisciplinary diagnosis and treatment of hepatocellular
carcinoma with portal vein tumor thrombus (2018 edition)[J].
Liver Cancer, 2020, 9(1): 28—40. DOI: 10.1159/000503685.
Yoon SM, Ryoo BY, Lee SJ, et al. Efficacy and safety of
transarterial chemoembolization plus external beam radiotherapy
vs Sorafenib in hepatocellular carcinoma with macroscopic
vascular invasion: a randomized clinical trial[J]. JAMA Oncol,
2018, 4(5): 661-669. DOI: 10.1001/jamaoncol.2017.5847.

Park HC, Yu JI, Cheng JCH, et al. Consensus for radiotherapy in
hepatocellular carcinoma from the 5th Asia-Pacific primary liver
cancer expert meeting (APPLE 2014): current practice and future
clinical trials[J]. Liver Cancer, 2016, 5(3): 162—174. DOI: 10.
1159/000367766.

Somma F, Stoia V, Serra N, et al. Yttrium-90 trans-arterial
radioembolization in advanced-stage HCC: the impact of portal
vein thrombosis on survival[J/OL]. PLoS One, 2019, 14(5):
€0216935[2022-09-29]. https://journals.plos.org/plosone/article?
id=10.1371/journal.pone.0216935. DOI: 10.1371/journal.pone.
0216935.

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/OL]. Lancet Gastroenterol Hepatol, 2021,
6(12): 1025-1035[2022-09-29]. https://www.sciencedirect.
com/science/article/abs/pii/S2468125321003058. DOI: 10.1016/
S2468-1253(21)00305-8.

Zori AG, Ismael MN, Limaye AR, et al. Locoregional therapy
protocols with and without radioembolization for hepatocellular

carcinoma as bridge to liver transplantation[J]. Am J Clin Oncol,

[20]

[21]

[22]

[23]

[24]

2020, 43(5): 325-333. DOTI: 10.1097/COC.0000000000000678.
Mohamed M, Katz AW, Tejani MA, et al. Comparison of
outcomes between SBRT, Yttrium-90 radioembolization,
transarterial chemoembolization, and radiofrequency ablation as
bridge to transplant for hepatocellular carcinomal[J/OL]. Adv
Radiat Oncol, 2016, 1(1): 35-42[2022-09-29]. https://www.
sciencedirect.com/science/article/pii/S2452109415000093. DOI:
10.1016/j.adro.2015.12.003.

Sheth RA, Patel MS, Koottappillil B, et al. Role of locoregional
therapy and predictors for dropout in patients with hepatocellular
carcinoma listed for liver transplantation[J]. J Vasc Interv
Radiol, 2015, 26(12): 1761-1768. DOL: 10.1016/j.jvir.2015.08.
015.

Biederman DM, Titano JJ, Korff RA,

segmentectomy versus selective chemoembolization in the

et al. Radiation
treatment of early-stage hepatocellular carcinomalJ]. J Vasc
Interv Radiol, 2018, 29(1): 30-37.e2. DOI: 10.1016/j.jvir.2017.
08.026.

Padia SA, Johnson GE, Horton KJ, et al. Segmental Yttrium-90
radioembolization versus segmental chemoembolization for
localized hepatocellular carcinoma: results of a single-center,
retrospective, propensity score-matched study[J]. J Vasc Interv
Radiol, 2017, 28(6): 777-785.el. DOI: 10.1016/j.jvir.2017.02.
018.

KBS, B, WAAE, L £4-90 WERTEIRYT TR T DIk
HLARYT T 245 (9 25 LI 988 T 7% v ) 1o ——42.-90 RSk o
T R A W (1) [T, S AT 242k, 2018, 27(10): 1003~
1010. DOI: 10.3969/.issn.1008-794X.2018.10.023.

Liu RQ, Jia ZZ, Cao HC, et al. The role of Yttrium-90
the

chemorefractory colorectal cancer liver metastases. A series

radioembolization  in treatment of  unresectable,
review of radioembolization with Yttrium-90 microspheres
(part VI)[J]. J Intervent Radiol, 2018, 27(10): 1003—1010. DOI:
10.3969/j.issn.1008-794X.2018.10.023.

(ke HB1: 2022-09-30)

R R R R o R o R o R o o o o o o N o o o o o N o o R S T e R

B YR
IR IA AL T2 X, Fedb e EARSERIAR . RN 2%, dE TR R RN, PR TR
TEdt, AR IEA Y], BOTRZACEMT AL . AR S IR B . A AR S5 o 38 R . MR iR
w220, FRIME (www.jrmnm.com) ATAEZAENT . #if) L HORE . RARAE, WO REEE | EE SRR T
LEPSHIIRIE SR

BEZHLLE: 022-58089989
BEZMRFE: gjfh2006@irm-cams.ac.cn

BEE - AEE - e -

AT FRiEH


http://dx.doi.org/10.1245/s10434-017-5950-z
http://dx.doi.org/10.1245/s10434-017-5950-z
http://dx.doi.org/10.3350/cmh.2017.0004
http://dx.doi.org/10.3350/cmh.2017.0004
http://dx.doi.org/10.1159/000503685
http://dx.doi.org/10.1159/000503685
http://dx.doi.org/10.1001/jamaoncol.2017.5847
http://dx.doi.org/10.1001/jamaoncol.2017.5847
http://dx.doi.org/10.1159/000367766
http://dx.doi.org/10.1159/000367766
http://dx.doi.org/10.1159/000367766
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0216935
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0216935
http://dx.doi.org/10.1371/journal.pone.0216935
http://dx.doi.org/10.1371/journal.pone.0216935
https://www.sciencedirect.com/science/article/abs/pii/S2468125321003058
https://www.sciencedirect.com/science/article/abs/pii/S2468125321003058
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/10.1097/COC.0000000000000678
http://dx.doi.org/10.1097/COC.0000000000000678
https://www.sciencedirect.com/science/article/pii/S2452109415000093
https://www.sciencedirect.com/science/article/pii/S2452109415000093
http://dx.doi.org/10.1016/j.adro.2015.12.003
http://dx.doi.org/10.1016/j.jvir.2015.08.015
http://dx.doi.org/10.1016/j.jvir.2015.08.015
http://dx.doi.org/10.1016/j.jvir.2015.08.015
http://dx.doi.org/10.1016/j.jvir.2015.08.015
http://dx.doi.org/10.1016/j.jvir.2017.08.026
http://dx.doi.org/10.1016/j.jvir.2017.08.026
http://dx.doi.org/10.1016/j.jvir.2017.08.026
http://dx.doi.org/10.1016/j.jvir.2017.08.026
http://dx.doi.org/10.1016/j.jvir.2017.02.018
http://dx.doi.org/10.1016/j.jvir.2017.02.018
http://dx.doi.org/10.1016/j.jvir.2017.02.018
http://dx.doi.org/10.1016/j.jvir.2017.02.018
http://dx.doi.org/10.3969/j.issn.1008-794X.2018.10.023
http://dx.doi.org/10.3969/j.issn.1008-794X.2018.10.023
http://dx.doi.org/10.3969/j.issn.1008-794X.2018.10.023
http://dx.doi.org/10.3969/j.issn.1008-794X.2018.10.023

	1 90Y微球SIRT HCC的机制
	2 90Y微球SIRT在HCC中的临床应用价值
	2.1 强效缩小肿瘤体积
	2.2 增大剩余肝脏体积
	2.3 治疗门静脉癌栓
	2.4 提高患者生活质量

	3 90Y微球SIRT在HCC中的研究进展
	3.1 90Y微球SIRT联合肝动脉化疗栓塞治疗
	3.2 90Y微球SIRT联合靶向免疫治疗
	3.3 90Y微球SIRT在肝移植前进行桥接治疗
	3.4 90Y微球放射性肝段切除

	4 小结与展望
	参考文献

