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Application of Yttrium-90 microsphere selective internal radiation therapy in downstaging and conversion of
hepatocellular carcinoma: a case report

LIANG Ziwei'?, ZHANG Tiantian'?, LIAO Yong™’, HUANG Xin*’, LIANG Bin*‘, HANG Zhongbin"’, ZHANG Yan',
ZHANG Lin™, FENG Xiaobin™’, HUO Li*
1. Department of Nuclear Medicine, Beijing Tsinghua Changgung Hospital, Tsinghua University, Beijing 102218, China
2. Yttrium-90 Precision Interventional Radiotherapy Center, Beijing Tsinghua Changgung Hospital, Tsinghua University, Beijing
102218, China
3. Department of Hepatobiliary and Pancreatic Surgery, Beijing Tsinghua Changgung Hospital, Tsinghua University, Beijing
102218, China
4. Department of Radiology, Beijing Tsinghua Changgung Hospital, Tsinghua University, Beijing 102218, China
5. School of Clinical Medicine, Tsinghua University, Beijing 102218, China
6. Department of Nuclear Medicine, Peking Union Medical College Hospital, Peking Union Medical College, Beijing 100730,
China
[ Abstract] This case report describes a 68-year-old male patient diagnosed with primary hepatocellular carcinoma (HCC).
After receiving Yttrium-90 microsphere selective internal radiation therapy (**Y-SIRT), the tumor significantly reduced in size, and
tumor markers alpha fetoprotein (AFP) and abnormal prothrombin (PIVKA- II ) decreased. Postoperative pathological results showed
minimal residual tumor cells, indicating that **Y-SIRT has good efficacy and safety in downstaging and conversion of HCC, thereby

facilitating subsequent surgical resection.
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I R A IR, T AT, R T R
Betiz, MSkATR: HE S AP AE, 10 cm
KA, BEE., B AKWUCE, K. g%
Al REARARZE, KU/MEIER, ARBTE R L B e
A, 20234F 5 H 10 H, BETHER MR
SRR BEER N, FIERELZER — B v
4R 1% ( magnetic resonance imaging, MRI)
N VB R R A L9 (hepatocellular
carcinoma, HCC; 107 mmX94 mmX 122 mm ) ,
JFVIBF NS LE (13 mmX 14 mm) , TCIE R
s e (K1) o MEmEY: FREA
(‘alpha fetoprotein, AFP) 103.31 ng/mL, 7% %t
Ifi. i 58 ( abnormal prothrombin, PIVKA-II )
714.41 mAU/mL. #HA CHHRT 30 4F, RIGIT7.
1.2 4 WiAe42-90 ( Yttrium-90, Y ) &5 HBE
Wi HCC, W E &8 ( China liver cancer
staging, CNLC) ITa . ELZED ARG R 40
( Barcelona Clinic Liver Cancer, BCLC) B#{., &

Z2¢8H2¥7 (multi-disciplinary team, MDT) , %
EEEREZ R BRKEANETE S, T
Y ER BEREME AR YT ( Yittrium-90
microsphere selective internal radiation therapy,
"Y-SIRT ) {ff HCC FEHIFEALIS T RUIBRI T %
2023 4F 6 A 8 H, BEHELZAMSIIKEF-99m Fric
R WA RS HEN (Technetium-99m-
macroaggregated albumin, “"Tc-MAA ) /t A AR
(K 2) , Mg E 0% (lung shunt fraction,
LSF) 2y 14.4%, ME/HHIEHCAE (tumor to normal
ratio, TNR) N 8.2, K BE % N IR 4T3 &
( medical internal radiation dose, MIRD ) 7%,
AbJ75E 3.6 GBq (T A 8hifk S6 BisrsZ 3.3 GBq,
A Bk S5 BE4r 32 0.3 GBq, Wi Sz ah ik ki X TG
MRS ) , IR 200 Gy, FFAEFIE 200 Gy,
i 19.6 Gy, 20234F 6 H 13 H, B&HE2
Y -SIRT LK iE B F & S5 1 ALK 2 AR
( positron emission tomography and computed
tomography, PET/CT) fadr ([ 3) . BEARG
PRIZA], ToRH AR, FHTARES 2 Kitibe.

BE1 *Y-SIRT RAET LAEERIESE MRI
Figure 1 Enhanced MRI of the upper abdomen before *Y-SIRT
A: T,WI; B: DWI; C: Arterial phase; D: T,WI. **Y-SIRT: Yttrium-90 microsphere selective internal radiation therapy; MRI:

magnetic resonance imaging.
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B2 ZBFEE"Te-MAA f NFAR/F SPECT/CT &
Figure 2 SPECT/CT scan after  Tc-MAA
interventional surgery

""Te-MAA: Technetium-99m-macroaggregated albumin;
SPECT/CT: single photon emission computed tomography/

computed tomograhpy.

1.3 MHF KRB CY-SIRT KRG 3 AMHHEEERE
# MRI 7R JFV BOEVEMIEIRYT I As , fkkis
F4i/ (77 mmX 77 mmX 88 mm ) , R W EAHfATE
PEo HFVDRAE SR AT (E4) o E&EFED6e

K WHH B SH, AFP i 103.31 ng/mL F&{XE 4.56
ng/mL, PIVKA-II[H 714.41 mAU/mL [&K %=
20.92 mAU/mL (£ 1) . MBI ZE CNLC
[b#. BCLC A ¥, &1T)5 SCARIETF RO brife
( modified Response Evaluation Criteria in Solid
Tumors, mRECIST ) ¥FEAG #8422 f# ( partial
response, PR) . BHHALKY), 46 FARIRIT
FR1IE

2023410 A 9 H, BEFIEEKEE
BeAT IR UIBR (RO VIBR ) , ARJ5 1% &0
A, TR G, A B . AR5 R EE bR A
(K5) . FFAEM HCC, dRFER, dorik,
JERA/N9 em X7 emX 7 cm, EHA A UL 5% f##HE
R AR BR Ay, A TP S, BT oKkt
KiEY) 5.5 mm, fE41L: AFP(—). HepPar-1
(+). GPC3(+). GS(+). HSP70(+).
CK7(—). CK19(—). CDI0O(E4IHE +).
CD34(IM1% +). Ki67(40%+). Fiokiefs . WRRET
AL fa R A AELH S A, Masson Y (A7 21 4E2H 41
Wk, BEEE AR

3 "Y-SIRT RJS PET/CT # %
Figure 3 PET/CT scan after “’Y-SIRT

%Y_SIRT: Yttrium-90 microsphere selective internal radiation therapy; PET/CT: positron emission tomography and computed

tomography.
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4 Y-SIRT RfF 3 MAEZE MRI
Figure 4 Follow-up MRI scan 3 months after *’Y-SIRT
A: T,WI; B: DWI; C: Enhanced arterial phase; D: T,WI. PY-SIRT: Yttrium-90 microsphere selective internal radiation therapy;

MRI: magnetic resonance imaging.

%1 *Y-SIRT BI/S AFP. PIVKA-II 354k
Table1 Changes in AFP and PIVKA- I[ before and after *’Y-SIRT

Time AFP/(ngemL™") PIVKA- I /(mAU+mL™")
20 d before therapy 103.31 714.41
1 d before therapy 144.83 530.17
1 month after therapy 23.19 59.85
3 months after therapy 5.09 25.19
4 months after therapy 4.56 20.92

90Y_SIRT: Yttrium-90 microsphere selective internal radiation therapy; AFP: alpha fetoprotein; PIVKA- 11 : abnormal
prothrombin.

2 i it

Y -SIRT J&— Pl X JHFE i 8d 14 Jma 86 7 75

%, RO PRI ERTY EREAE R R B
i%’@%ﬂéﬁj, A T 50 L A 2k 2 PR O 7 4 AT
FIEFRAS oy T IEE b8 0 e e A sl e, T
WP T 2 TR, X Rk O 3R]

N | PR T Ao s A ORI B0 BT 1
Figure 5 H-E staining pathological image ) B 2k, IR B )Ry ERIE Rl IR SR *E}E Rk

H-E: hematoxylin-eosin. Original magnification: X 50. P2y F5 (2024 45 R ) >> R Y-SIRT
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