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Efficacy and impact factors of "'I in treatment of differentiated
thyroid cancer patients with bone metastases

WANG Yan, ZHENG Rong”
(Department of Nuclear Medicine, National Cancer Center/ National Clinical Research
Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and

Peking Union Medical College, Beijing 100021, China)

[Abstract] ' 1 has been proven effective in treatment of differentiated thyroid cancer (DTC) patients with bone
metastases. *'I therapy can effectively relief bone pain, stabilize or shrink bone metastases, significantly improve the long-
term efficacy and the survival rate of patients. The impact factors of the efficacy of *'I treatment of DTC bone metastases
mainly included whether the lesions were radioiodine avid, cumulative "'T dose, age. pathological type, the presence of
other distant metastases, combination with other treatments, the time of discovery of bone metastases. the presence of
skeletal-related events, also the size and number of bone metastases. The efficacy and impact factors of *'T in treatment of
patients with DTC bone metastasis were reviewed in this article.

[Keywords] thyroid neoplasms; neoplasm metastasis; iodine radioisotopes; radiotherapy

DOI: 10. 13929/j. issn. 1003-3289. 2021. 09. 036

NI L B R R R B R R AR
HEmE %

F o ,'}‘:}3 Ex
CHE 3 0 0 / T8 R I8 I IR B 24 0F 9 o0 / o [ B 2 B 2 Bt b T B0 0 I 2 e
fitgea s e A% = 2= R, Jb R 100021)

=

(# ZE] SR R BRI (DTO B # R 7 RUB . AT SOl B 0 R e B4 /B e R b 0 38 o im0 7
BB LR, F TR DTC BTN T Z N R A8 A= w2 T BBUR & AR R o 28 Y

JET G I B AN E R TS FARR YT T B A B 5 RS R I ) R 1 A A I PR AR G T R R e RS A R B R

AR TIRTY DTC BB RHOCR K R 2R 172508

[REIA ] HURMRIR ; bR e ts s MU PR 3 A ahif T

(HESFEE] R736.1; R817.4 [THEtFRIZAE] A

PR 98 2 A PN 53 0 e 8 e 2 s 3% B vy 114 i
B3, HLR AR b TR o 90 00 1 9 B 2 A Oy 4y
Ak B FF R OBR JE (differentiated thyroid carcinoma,
DTC), 2 & FL 3k Mk H R B2 %8 Cpapillary thyroid

[EE TR ] AT 2 G 2 b nt Ay B 5D f A& URE 42 (1LC2017A03)

[XEHS ] 1003-3289(2021)09-1423-04

carcinoma, PTC) I J& ¥ R AR MR 8 Cfollicular
thyroid cancer, FTC), DTC & EAL . Ut R &
PRBUR B4 10 4R E A7 R ATGK 90005 fH 1096 ~ 150
DTC & AR IE A 5 7%, il o o 8 DL AL, vk Ol B o

[E—1EE] THMA9S—), & 3o dbsk F O N B+, PR SR ES S5 E 2%, E-mail: wangyanDr@163. com
CBEEE ] ABA, B ZHE O /1 5 e s PR B2 24 BIF 5 vty / v 6] B8 2 b 2 e bt W R 252 e I 6 e A% B 24 F} . 100021,

E-mail: zrong99@163. com
[¥eFs B HAT] 2020-03-04 [f&E A #] 2020-10-07



o 1424 - i E BE 2R B R 2021 4E5S 37 #2559 8] Chin J Med Imaging Technol, 2021, Vol 37,No 9

DTC ‘B % B W5 3 22, 50107 J6RE IR 2 IR 42
B, N R R R R e B R T L A i E
TS R 38 25 A AE S T T BE S o 40 M 3 T A
iz & (sodium/iodide symporter, NIS) %5 5 Mt B 7E
Xt R AR DTC #8855k R S0 A0 M . A S
XU TIRIF DTC B 5 B S R i P 2R 72534
1 "1 DTC BEBHR

PUIIRYY DTC B 5 58 880CR 73 o 3 1 97 R40ORT I 1
JPRE . AT 7 0 5 i R O R I T PRI R
Bk A (thyroglobulin, Tg) FEAK K - 5% # k- 46 /1N i
o 5 5 0 LAIEAR 5 % 3 3197 280 0 3 2 R v 7 2 A
W5 AFE 10 AR AE AR SR BV HE bR
L1 s YI1RITE, 29 34.9% ~70.8% 1)
DTC B#BEF MG Te IR, 29 27. 7% ~52. 80 i
# Tg BEFFR D Wik s e K, IR R AT RE AE T A A
2558 RPN B AR BE AN [ SRR AR g N 304 R B
2.0 X R DTC 5 7% 8 B 5 B HA B R,
RN 53. 7% ~86. 15 %710 Ay M 22 2K
IBIT 5 E R T S 4> 28 Rk B oE e g mtY LIR YT
DTC B 5% I 808 1A 50R 5 B E A0 v,
SR 9 B ST T R 5 A IR A A7 5 A% 25 R R G W A
Sel0) A e A f 5 X 28 CT.MRI FIA% 2 BA%
SET] T VEAR e B AL AR b, A0 i Ok 4R /N R E B
KL%, KPP 1IRIT R DTC & 5% %0 k22 i
Ay 2.8%~55. 8%, AIE G K% 5 HHEBEEAR
] B B AR d /NS R 3 OGO A A i g
SR TIRIT R .DTC BB EMBINT 3.5% .1
54% DL B FE IR E .
L2 mHYTRL DTC B ¥ B G I A, & & A fF
R AT A ARy B E ARG TR -1
7. QIU ZT 0089 T % 106 4] DTC 5456 % 8 % 17
A, T B 7 I TR] 10, 53 4R oA 5 B0 Ak AS L
BIT G 5 4F .10 AFEAAE 4300 R 86.5% F1 57.9%
PR YIS 60 ] DTC B R , Kb 26
4% 2P T ¥R Y7, 5 AE 10 4EEAE RN 73.1% H
24.7% . QIU 213§ DTC 5 2 g im 4b 5% % 19 0T 5% 45
AR, G0 — T s A oA R YT R . DTC B 5%
BB E 10 dEEFER A 50%., FBA %M F 1973—
1999 4FXF 32 i) DTC H 5% 8% M & #EAT KW Bl 17, v 47
BE AR 19 4F, 430 E 5 4R 10 4F 8 A4 77 %50
H 9LV T9% s B RS T 5 AF R 10 AR AR
TIYM 53 % 2 B ali ™ 1 IRI7 5 5 AR AR RN 61% 5
14 i spal BB RS J8 3 5 AF AR A 1002, 18 Bil5 JF

HAFROL R B# R AEH R )G 5 AR R AT,
HAFRAEERFE 2, PITTAS % B 146 B
DTC ‘B B3 38 4, Hrh 74 Bl#EZ" TRITH 5
SRR N 39% .5 AEF 10 4F MR A fE %k 25 % Fl
13% ., BERNIER %0022 109 4] DTC B8 B ¥,
Forbr 95 B4 2 P IR YT IRYT R EE<<T7. 4 GBq #
A AFITE] 2. 4 4E,>7. 4 GBq H W ALAEAFE I ] 5. 6 4F;
5.10 K 20 4F B AR R 41%.15% F 7%,
SCHLUMBERGER %" DU Bk 4 8036 97 7 3 a8
MR YT 394 1] FH R R 8 i %% B AN/ 50 6 A%, Hoh 108
) BRL2LB e B JR A 10 AR A A 2R 2100572 B OF il i
B EHBEE 10 FAMARE 139, ZEFARIT¥E
s R 5.10.15 FAAFEN 5520 .40 %0 F1 3300,
ORITA 25" B 438 52 ) DTC B # BB E .
PLBE VTS ] 4. 3 45, Horp 26 B2 1 IRT A 5 AR AEAE
RN 59Y.DTC BB B E 5 PR A AF RN
36% .10 4E K 10% . VFHELL S0 %) 28 4 LIS H 8 N
B ORIEARM DTC B & AT A0, BB 5 4E I
10 4E A AF R 54 93. 0% F1 71.0% ., CALIFANO
SN 52 B DTC B 5% 8 (B8 WU 5 o, Ho 42
B4 32 IR YT 2 W B B B ST v A B U7 B TR Ry 34 A4
H 2B BIE 2.5.10 4 AELF 500 63.5%.
38. 0% F1 9.7%, ZETTINIG 218 %4 41 f) DTC &
RS R E VEATRE D . e 32 B2 VAT 5 AR
1736 84 % M AR Z W TIRIT 5 AR 20%,
I BRI WO A T CRRR O ) A IR
DTC 5 #H B s . EBMY 1 RIT 4l 5 4F 417 %
75. 38 %0 BT AL 5 AF AR 61. 82% LR T IRIT A
By FHE K B SRR TR AT B T B A
H 2 W EIE YT DTC B 5% My 80, e 1Ry 4
SARAAE RN 55.56 %0 B GIRIT AL 75. 930, 2% =
AEiTERE X, WU E% 77 ) DTC B 58 B4
BT 41 48, Horp 23 32 IR YT & A A A
3.94,1.2.3.5.10 4FAfFH K 86%.81%.61% .
350 F 23 % 5 54 42 T WA FL AR YT # T AL AR A
Wik 7.7 4E,1.2.3.5.10 FEAEAE RN 96%.,92% .
86 %6 .69 % F1 30% .
2 "R DIC BEBIT AN IMER
R R BT BRG] A R
KRB FIFEINR B TBE K ARYT
EAWNE = s A 2k I TN Sy s {7 = IS
(skeletal-related events, SRE) M & % 8 kK /N M $
H A IRYTY DTC S B MITs, AR R



[ BE A AR AR 2021 AR5 37 %5 9] Chin ] Med Imaging Technol,2021, Vol 37,No 9 e 1425 -

() 7776 28 B AR L LT 4 1 % 18 25 A 0 .

B kbR A B R R T AL e R A R L
HEAE R 0% MATTA-COELHO %% % 4
PR DTC % 5 4 10 4E 4 17 R 5 5 N
T6 Y0 67 %0, ANEEMLE S0k A4 Y0 R 31% . BEAET
BT CEOR BB & B A AR RN A P 4R
T ORITA A 822 TR Y7 g HoA W
WBAEFMEHE T BRAE 100 ~ 600 mCi),
DURANTE %' U1% 444 ) DTC i Ab ¥ 5 & &
LI AL 5% % kb R B WL B S 2%, 10 4R 2R A7 R AL N
10% , Hr A AF A 3~ 5 4F AR I& IR Ry 52 A 7 5% 1Y)
HEEHFNR, FBRKNETEHEG THFBKEKR
Hrese s B R F AL 15. 2 45, =45
B H AR AL R 3. 3 AR BT IR M AR I
<45 HBHE E TR R AR R L Te BUR IR
el BRAR AR AR R LT X PTC B 7 3L
T FTC, CALIFANO %557 73 47 5 8 5% 5% AH 52 4L
T, KW PTCHT-HELEEFHE. TIRIF T
DTC 5 568 £ Il (OB L | i 45 38 b 5% 3% & 09 R0 1
BARTAL K A 5 R Lo n) g g i A
W, Z RSB B 10 A RN 05 75 A FsE0
TR AP AN A AL RS R 10 AR AR RS Al
B ME 1~3 £,

LB Al 13897, T B T R ol BUAS o 497
gL L Z TS FARIGIT IR DTC SR
10 A7 H N 69. 719, M 232 B 4™ 167 & 10 4F
HEAFRN 45,07 %), — 1 [ v A 5T R L 4
HBUEARBA IR YT Al 315 R AP BE AR Te. &5
SR R MR T AL, A FE NN LLF ARG
J7AT FR BB o B — B LR S B B i T )
FEESEARFE ARG DL T AR Rl B A 9T T A S
B s gl RT HE E RR R S AR A AR, HRR IR
Tg I B AR T o™ 1 7 T B A HA AT
FBLALFE TR BT R IR T L 259 (ol 2y
Y&, af DTC B4 8 B b AL A fF Wik 3 7.7
AE(95% CI 5. 4~9. 9 4F) i A4l T IR Ja o 0 A= A7
WY 3.9 4E (95% CI 2.0~5.8 4£)M", ANDRADE
SN R T B A e ok Il R RE U D R 3 & AR ) SRE
R IRAIS 7 Iei-3- A PSR NG P e

HHBAE N DTC 1 & AR 6012 # BU5 4 T8
I7 5 Bl A R P R R R R ) R AT R
S IRYT IR T R B B B g kA L IR T R e RS AL
AR, SRE 18 #3153 M i 5 5 8 B B

o BRI LT BT T A B R 0 AR R T T B
R & A= 08B B DL R B8 R 38 R /R0 465 I AE 5 H 30 SRE
] il A A HR 3 A T I A R0 A A0 e R R A
KN KB T T B A K e 2, e T Y
Rk 0l B — R RS AR R 10 AR R fE R
T4.41% I E KRR R 47. 07 %,
3 "'I1BT DIC BEERNZE M

BIT YR YT DTC B B A B RN D,
PETRICH 27" & BUAFR % <745 % B #iR 77 o #2 P (L
H0 B A0 M/ s T 99 AR IR =45 % B E T, 36 il
PO KR, Hodr 20 491 Hh B0 Hp L B I 40 Rk 2D L 4 45
0L ARG A AL 4 ) I AR RE R B . KA
U AR AT A5 R R L 32 Bl 25 B B4 B = Ty ak
BRI A TE R IR 7 51 FROBR B DX L 1 8 A AR IXC
A U K s 22 SHAE AL BR 1 ~2 SRR REIRTE S .
4 N

BT DTC BB EEFRZ —, Kot
B, P Ak AR TS . e kR B AR
BEFERRR DTC R AN PTC, K& I B ot
RS T B A HAbIR YT LB N DTC B kG
AR TE SRE Bkt /N KB i /0 35 Tl 5 BT

[ 5% 3k ]

[1] SIEGEL R L, MILLER K D, JEMAL A. Cancer statistics,
2019[J]. CA Cancer J Clin, 2019,69(1):7-34.

[2] Z4k5, Prr, RELa. S BRI E ARG &2 & B8 0 W 45 br
Kesgm B2 4 L] A G PRI 5E, 2017, 30(1) :69-71.

[3] HIWKY, B2 iz ik 5 0 8 R ] . EA A
1% 53497 2%, 2005,2(1) :6-9.

[4]  MaAFhg, PRIOCAE, 354 K. ST VA T 43 Ak B HOIR IR 08 B 5% 3 19 97 4L
PN ] e Rl E2£,2012,10(12) :1896-1897.

(5] B4, Ll b l, 55 LWE BT T 507 R 7 o0 A A BRI
I8 A% G PRYT 00 X B i A AR s e (] b O 0 B IR
Z%,2016,31(2):131-133.

[6] QIUZL, SONG H J, XU Y H, et al. Efficacy and survival
analysis of "1 therapy for bone metastases from differentiated
thyroid cancer [J]. ] Clin Endocrinol Metab, 2011, 96 (10):
3078-3086.

(7] FEAW, R, FMF . BITHEE H 2 B fi R 97 43 280 PR I 98
FHER R T BN S L], b IR K 25 B2 2% 3K, 2014, 30 (4):
297-299.

[8] ZHH®. S Ak B AR R B e B iR Y7 MBS (D] B9 R 9T ER
Bk, 2018:1-57.

[9] QIUZ L, SHEN C T, LUO Q Y. Clinical management and

outcomes in patients with hyperfunctioning distant metastases



(10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

1426 -

i E BE 2R B R 2021 4E5S 37 #2559 8] Chin J Med Imaging Technol, 2021, Vol 37,No 9

from differentiated thyroid cancer after total thyroidectomy and
radioactive iodine therapy[J]. Thyroid, 2015,25(2):229-237.
UG e E R, S -131 YA T AL B B R B AR Y
e PRI B2 A P32 [0 8 & R 2 B 4R, 2019, 36 (6) : 551-
553,557.
RS, M, B A A, AR BLT YR IT A Ak B R ORI i e B8 4
LI AR ST RT 27 2% 75, 2001, 10(3) 1 192-195.
PITTAS A G, ADLER M, FAZZARI M, et al. Bone
metastases {rom thyroid carcinoma: Clinical characteristics and
prognostic variables in one hundred forty-six patients []J].
Thyroid, 2000,10(3):261-268.
BERNIER M O, LEENHARDT L, HOANG C, et al. Survival
and therapeutic modalities in patients with bone metastases of
differentiated thyroid carcinomas[]J]. J Clin Endocrinol Metab,
2001,86(4):1568-1573.
SCHLUMBERGER M, CHALLETON C, de VATHAIRE F,
et al. Radioactive iodine treatment and external radiotherapy for
lung and bone metastases from thyroid carcinoma [J]. J Nucl
Med, 1996,37(4):598-605.
ORITA Y, SUGITANI I, MATSUURA M, et al. Prognostic
factors and the therapeutic strategy for patients with bone
metastasis from differentiated thyroid carcinoma[]]. Surgery,
2010,147(3):424-431.
VRHRLZL, RLLR , BRAEAR, 45 . LLE ¥ 7 Sy i e R 0% AL 8L 1P AR
N g B R AAE 5 AR A7 2 LD JMRE L 2011, 31(6) :538-541.
CALIFANO I, DEUTSCH S, LOWENSTEIN A, et al.
Outcomes of patients with bone metastases from differentiated
thyroid cancer[J]. Arch Endocrinol Metab, 2018,62(1):14-20.
ZETTINIG G, FUEGER B J, PASSLER C, et al. Long-term
follow-up of patients with bone metastases from differentiated
thyroid carcinoma--surgery or conventional therapy? [J]. Clin
Endocrinol (Oxf), 2002,56(3):377-382.
WU D, GOMES LIMA C J, MOREAU S L, et al. Improved

[20]

(21]

(22]

(23]

[24]

[25]

[26]

31T treatment in

survival after multimodal approach with
patients with bone metastases secondary to differentiated thyroid
cancer[J]. Thyroid, 2019,29(7):971-978.

MAZZIOTTI G, FORMENTI A M, PANAROTTO M B, et al.

Real-life management and outcome of thyroid carcinoma-related

bone metastases: Results from a nationwide multicenter

experience[J]. Endocrine, 2018,59(1):90-101.

PETRICH T, WIDJAJA A, MUSHOLT T J, et al. Outcome
after radioiodine therapy in 107 patients with differentiated
thyroid carcinoma and initial bone metastases: Side-effects and
influence of age[J]. Eur ] Nucl Med, 2001,28(2):203-208.
MATTA-COELHO C, SIMOES-PEREIRA J, VILAR H, et al.
Bone metastases {rom thyroid carcinoma of follicular origin: A
single institutional experience[J]. Eur Thyroid J, 2019,8(2):
96-101.
DURANTE C, HADDY N, BAUDIN E, et al. Long-term
outcome of 444 patients with distant metastases from papillary
and follicular thyroid carcinoma: Benefits and limits of
radioiodine therapy[J]. J Clin Endocrinol Metab, 2006,91(8):
2892-2899.
SONG H ], et al. Percutaneous

WU C G, XUE Y L,

osteoplasty combined with radioiodine therapy as a treatment for

bone metastasis developing after differentiated thyroid
carcinomalJ]. Clin Nucl Med, 2012,37(6):e129-133.
ANDRADE F, PROBSTNER D, DECNOP M, et al. The

impact of zoledronic acid and radioactive iodine therapy on morbi-
mortality of patients with bone metastases of thyroid cancer
derived from follicular cells [J]. Eur Thyroid J, 2019, 8 (1):
46-55.

CHOI 'Y M, KIM W G, KWON H, et al. Early prognostic
factors at the time of diagnosis of bone metastasis in patients
with bone metastases of differentiated thyroid carcinomalJ]. Eur

] Endocrinol, 2016,175(3):165-172.



