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[ Abstract] Lung cancer is the highest morbidity of malignant tumor in China, and bone metastasis is one of the
common sites. With the development of imaging and nuclear medicine technology, the level of early diagnosis of bone
metastasis has been improved. There are also many evidence-based evidences and advances in systemic therapy
(chemotherapy, targeted therapy, immunotherapy) and bone modification drugs for treatment of bone metastases from
lung cancer. The comprehensive treatment model under the guidance of multiple disciplines (including medical oncology,
surgery, radiotherapy, interventional medicine, nuclear medicine, psychological rehabilitation, etc.) has been widely
implemented in clinical practice. Therefore, the Youth Specialists Committee of Lung Cancer, Beijing Medical Award
Foundation and Lung Cancer Specialty Committee of Chinese Elderly Health Care Association have written the

“Chinese Clinical Guidelines on Diagnosis and Treatment of Lung Cancer Bone Metastasis (Version 2024)” , based on
the "Expert Consensus on Diagnosis and Treatment of Lung Cancer Bone Metastasis (2019)". The aim is to enhance the

comprehensive treatment level of lung cancer bone metastasis in China.
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BN ICIER ; B Z R R 8Uk 5 i AR B
FHSGREIR, AL 45 4 B[] A R0 5 A i sl i
IR, A RRAPRK . KL . FLeRMATREA &
WL, T BEEREAE A BRI H B, ONT 4k
LSS, AT RE R A (B H M. ONJ F 2284
ML ASBR A, (0] A5 7™ E LA B W e i
P TV B A SRR

ZRUBERR ERIGIT B ONT KRN 1% ~
10%, L Fifi FH 24 s 1) 2E K 17 386 g o700 {H b A5
YUY g, TR 4 24 () B 2 G I R R R &
2 ONT KU (5 & vs. =5 J&) . HLEFBAPLIRIT 5
1 4F ONJ KAEZN 1.1%, 55 2 454 3.7%, b5 AH4F
H 4.6%. BHIL, FETFIRTETTH B R 250307 Z 0,
AR AT O A A, A7 31 B N 2 AT 01 e
A, 4 LAE SR T v A R B REEIR YT
(i) 3k e A TR AR A BT AR, i b it 7]
HREEEE R R ZYATT . B ONJ, X F K&k
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Il PRFGAE il AR 2 AR R D B AR, DL
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ONJ & EMFHE MR, HE5% 413,
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AT i R8N S B T RE AN e & Sk
B 0 KA SR iR, — T RN 4
W K AR TE] Ol 4.7 ~ 5.4 S B ST DUEFE %
<60 mL/min B, HEEE M S T REAN 4 XU 35 T
1o X T B DI REAS 42 R A OBU 1R 3 7 5
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AN e B AN X R A7 B 400 40 6 8 1 D00 ) e R
PR
4.1.4.3 ARESIMAE A [F]E 2R 259 AR AE &
A 2R, IR IR K& A3 h 5% ~ 10%, HBE
IR R 1% ~ 10%, HBEF BT R 18%., HARER I/
P AV IR LT 0 A AR, (Bl IR
MAE 251 ka2 ST, L2 e A
o U245 T MO & BAPUAT, A 00 B B4
M AE I FL A 1, L= TR AN S . A EPE R,
Bk R Y IR R AN (B 4E R D), ] 3%
REARAIC A IUAE IXUBS: o PR, BRAETE o 5 IAE S5 2%
SUE, HEFEOE B R 25 Y A A R
1000 mg %5 & 800 ~ 1200 IU #/E % D.
412 58T

FH T4 R 22 BRI 1 e 7% SR R I e,
ZREFERLL, TR A, R ERE A7
Fiit, BEHAFE/NT A (NSCLC) — s 27 51
RGIRTT M ERURIGYT , JH e TN R
SERERIRIT Y FEME I R MIRIT T, LAy
WKIHEZE, (AT AWPRED AR AR A ez
A 1 U0 TR SR R L A2 B A, IR R
ZMIRAIRIT TR R, T EEBNE Y
SRR DAL R, IR R N RHAYTT 25 RE
S EGE A ITAL, i SREs R E, T
ZIIEH 2 MDT,
4.2.1 Ay TR/ IL & NSCLC H 4%
B, YRR AR R B M . ST R
DIk — ERVRUEIRYT, SRy T 7 S8 I 5 i R
1) 4 B RO IR IR 0 A= W e . BRZR G Y o AE
Bt A Uy 8 2 2R A — ALy 7 Y Rk 6, ]
R £8 25 T A2 P AT e A R
422 RREEF  HETAEVIREYRA T E R
G KA S P ] (immune checkpoint inhibitors,
ICIs) iRy r St 18 i, (& A3l H A 59k
I 5341 . NSCLC H &1 Kk A B, XF
ICIs AT N B0 HE A 5 A 2 2 o S A 9 e
WoRTUR A, Wi L 5T R I R A A
SN B o X R 2% S5 0T BRI T A A g A
el g B AR Y22 7 (HIR ICs 5
RANKL il 5 (b &F S0 ) BEA B I, 48 1
ICIs B2l , M1 NSCLC B 53 0 vk R ik
SR, M S AR

R THE R AR NSCLC BT RL, &8s
FAAEI T B A oA A Y7 HEAn BT A A T 7 | ICTs Al
H R Y O R (AR R, Ay
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24 R WUEF B =R (mL/min) 2444355 & (mg)
MR JBAE R >60 4.0
50 ~ 60 35
40 ~ 49 33
30~ 39 3.0
<30
AR Bt R >30 90.0"
<30
YL 50 ~ 80 6.0
30 ~ <50 4.0
<30 2.0
SR NI >30 10.0
<30 5.0

MK AR 90.0 mg MUFEFEHI TS H] 2 ~ 4 h 3 >4 hy NARHER
i

TETEREE | VPG A A S A W2 S JBOPE AL PD-L1 Y
AR, MG REAAL, HAMIAMELLS
BTHETE  DALBIET X H I TT 2
4.2.3 Ye®issr B NSCLC 5 24T
Mo I S MRS I IR FE N SO . BRAE
BP0 7 3R Bz A R DR 152 AR 1 e TR A0 1) 51
(epidermal growth factor receptor-tyrosine kinase
inhibitors, EGFR-TKIs) X B # % £ HIaI7 i 11,
{0 TKTs 7T L i 9855 P B S 40 (BMSC) B
PR 2R LA 3, DA TG S 22 e e R o e P
W3R, #EI /> SREs, HEHK YK SREs W [E]; {HH
WA HRRAEA RIS ML faR Nz BATiA
o] TR S ML IR TT  SUBERRER K WA il 71
RAEALIATT
4.24 HhE ARG AE NSCLC HH A MM
ARG BT, A ST DL AR
NSCLC HH A MR Stk yrak, syt i i
G IONE R E RS TE S 3 G N e ]
KT MR PR AT, 5 DA BT AL T S hE
X B R AR B
4.3 HEBTT

H T B 52 SR AE A A i R EORIR,
S MUY P e A B O ) T P
RIVEAE i B S A2 B2 AT, Ay e Z AT U IR T
USRI o I fic o e Mo A 80 A B2 A S g TR
G 259 AN AR 25 1) i TR 4RO B SR, R 3 B
B A RAZ 24, [R] 375 A o 25 A RSO



P ] i L AP RHIR AR 24 6 2024 4 5 A 31 55 5 1

s PRIYAYT 38 £ 0 Bl Pt g ia Y, JEZWIRYT
WIEHOT . FARF G R AIGIT =, X T
JRyBRAYE R, AT RO L R LR | HEAR
BUE AR B2 R AR S . i B RR T —4
/D BULAR I, ] LU TSN SR Y 5 2, S50
PEAT R BB A IR ) 22 A % R 60% ~ 85% !, EL{A& W[
S, 441 A/NT BB FE S BRI 2
/NI
4.3.1 FEHRFRE X TiE S A IR R R
H, TR A R BEURIRY T IR . R
YR DN PR U & A o T I) L
FIDPAk v 75 AR 91 5 2 S 5 A R B T
BRI E SRR R . BT A B R
L RVRKR R gk | R PR R IA A
] PP A B R 55
432 B
4.3.2.1 AESIRSEPLR TN LB E LR K
FRLE 259, F UL AYAE BT E] VCAK | A3 % 25 i 2E
K B AE . X 2Tk A I W f K A O D O
4 g/d. X TR EB 2G4 E WT A NSAIDs, 4
1% XEITRRANEERS, A H 4K 17 1.3% AT
5], 1~2 Fr/d,
4.3.2.2 FTRZREY  B 225 00ia T 2 i
BHHE R — BRI . Xeezhy)
AT B A O A B S AR A . AR AR A
ARG, W75 EB A DB o8 a2 1R BT 22y
Yy M o B OCR RO W kB H R
10% ~ 25% M9 Ll s 259 7 i, B E R3] H
AT 30 mg HRMEHER 25, IR R KF R RF
2d Ja, IR IR R R YNGYT . BT Ry
P A A KA RS, R A B DL SCR ™ R
4.3.2.3 HENEURZY  (HA B NTRT R 2251 I
IR AR, W02 RIS Tl B AER 245, LR AR B
BRIRIT RS =B Bt BIR B R 259 B BT R
(CLnsam py A . M ZERAN ) | R ERIRREE 2 (A £ K
D) L OB 2 Canin e mss T, g B ) | BRI BT
PABZG (ANBEIETETT L KIS ) | H0 ) i A% R
25 (In4R-223) S5 )8 T, & il B # 7%
T, HSR Y B BT ER  Em UREER
25V SR A B, A 2l B B 253 D
SCHER™ A .

B el R 25 )] GE T B A SR FR R TR SR,
1 R, DA 2 R . B,
it B e B T R B PR AT SR BB, FRATTHEA A B
SR 25 YRGB 225 W . M e BB ER AT RE X ]

° 649

R RLGMEE R A, R R R

“PIRIER” (FEBT 22T SO R AW &
PR BER ) R o B R O M 25 T TR
PRt PEE R A, T 4.4.2,
44 HWEHHETT
44.1 SFBAE SNSRI AV R BRI
RIT, I 50% ~ 80% MR H KR &R, £
1/3 (1) B SR 58 e G2 i o A IR GG R R A 7T
fARBEIRSTE Y, AR BB AR . X T8
afi g% A%, & EUR MR 25 (ASTRO) FHRK Y i
JE N B 2s (BSMO) ¥ I, LR 8 Gy I & Ho
T R AR E], ETREEE 7 | A
PR, RS 0 R 75 EL AN R SHRYT . AR
SRPAE N IE L 90 K a3 3K SRR R iE
4.42 ZAREGRHET AR, SBRT B HiFE
I R K2, AH EAM R4 R T AR 1 e 4 il 3%
SBRT Xf /MAFUE B4 S LR W, ] i
F R RS B R MR, A M
. {H SBRT 1] G823 4 hIME S R 45 5 B () XU .
R, SBRT N F 2 M TIHE Bk (56 M),
TEFREST RRA RS A B BB R R &, TR
PRSI A
443 F¥estaE BRI R
S EE Y, B EIRAUH T2 i e
R BE PR . — Ok dE, B3 m U A% R TT
IS T2 A0 RS R/ s R 2R S A R
ER 3NN AN E SR N i N1 2 (DRI )
BIT

P8-89 (Sr) &% MG &R, et & 4T

BT, FIARUDEMRP , GffF R 40% ~ 95%. XK
FSr AIE N UE . VR A i N 2E SRS, I SCHke
Wil b, 55-223 (PRa) & — R ) 2%k ke
S BRI B ERN R, WRS a b HAETHE
HUS BRI B e RS A 5T b, S A AR AT T B
FEARE SREs (B ] 575 2 st . (HL7E Blis 15 75 7
NBEH TR I EE
4.5 SMREHETT
4.5.1 Mg B ey AMNERAYT 2 H N TSR
P . IR R I B R D) RS2 s B2 R |
1) — RGN I R AE | B B3R Y7 L B AT O ik
Pt 1 A 1 T AT () B2 A R A AR A, S5 L)
BF, 38 2 X TR RS BB R e A AT A 2R
Wi, o rlfs SR SR,
452 ARG E RIE  BEBNTFARIBITTE L
FHFA 50 4 e 3P 1 v s 3P o i 1) 1) 95

http://www.tcsurg.org



¢ 650 Chinese Journal of Clinical Thoracic and Cardiovascular Surgery, May 2024, Vol. 31, No.5

3, HHFRTHNAFEIRTT Bin. YT 88t
(ARSI RE R, RIS AR 2 i R AN, Ao — T
FEIE RS, BB BR L AL AL AT Al Jry 0 o 42 i 3
HE, FEARMPI, JFnl e K B H A7 . AR
MR FEWEAR R, v EFRTH; HER
PAA PR R B 2 B AR R E AL, AR T
RS AL MIRRTA TEDIRR .
453 MRS RRAILRE Y (1) BRI
B Q) IRSHRITIE, BEBIR A SRR ARk
mE; (3) e EAREEEY; (4) RSIRT
G, B RGN GIEIKE ; (5) MEMh &R
SEAR;  (6) BAEHIURFE R, 5 & A HREN
s (7) BRI kX . A7 YRR,
RBAMEHATT TR,
4.54 RE IR0 IS IT
4.5.4.1 KEERE REESPrRME KSR
™ Y T ARE, R2 W RCE B B RIS Bl AR TE R
i, I REURE TSR SREs. MELAE AZ K
S AR ER M S TR TR IR AR, KB DAkt
A N 1 e 7y Sl Bt 2 T e o) a7l | MK RN
R o B TSP A W e 2078 = ) @ 1 o A N DA e E '
iR E i, AN R B 7 B8 98 1) TR Oy =g it
IR, 2 A IRYT T AT ek 4 il i
N, BEAAAEW S AR, EEMmAE . Mz R, T
ZA LSRN, B e A A T AT R RO
FARw,
4542 B  WEEEERE T ARG
FAR R, FAREEXERERI LA LR
B, IWMEEAER, $Em BTG ma, £2 0
R U8R T AR R TR, B HE HE AR U B e
AR EIAHEARIBEA | 7385 T AR DL S A A 28 Je i AA
BB AR G oo H 0 ik O 400 f BEHEAR DB, Bl
IEIE B ARE
4543 HEFEE RS SRR UL B HIEYT
hE, FARFEHW R TREVIBR I, WA
i, IEATERRS, S ENETE ., FRTAZ%E
PE 2 BRI e B kb Je R L NG TR Y TR (PMIMA,
NFREIKIE) BIE . X AR R AR, W]
DLk A AP B K S s AR N T A T IX . B
F#, WnT DL B AT i o T B R XA,
THEE | A B AFEAEN R XA AR, ATfT Al Y]
4.6 ST NIBTT

i PR T 95 B e B U R AR B A2 AN R L A
B WBIRIGIT G, VS B IR IR 2%

http://www.tcsurg.org

BT Sy BURE MG A RS A
SMBFELRGIRTT, BRI R AR A R
il 3 2 B IR ERAE IR, B R GEIRYT AT T A
Tt o A AIAYT I IE W IR FIAS Sk 55 DL Sk
RIE
4.6.1 HakiEsT IR L AT RGN
TR, VR IH Rl LA R RS T RG T IR MR
ARIGUER B F RS 24 AR, 7T iR 2 S
TR SREs KAz, I RIHp A2 ] Jmy B g o . T
W TIRIT I C 3k R 5 % 8 R4k
S7ECE BT IR AR ORI R . EREER LGS
JEE P45 (NCCN) i ma v JR T il 2 Lk
ToHEFFEAE N B R BRI HERA IR T o Ak, R
PEIRTT Pl i B R RA TV TR, L
PR R B A S RE B 1 H R AR s BV B 4T
4.62 ZEERBAR BEE, £EEKIEEIEARIL
MATAE BT FARNES, (HREZBRY51S T
AT AR DG, #1198 T 28 B2 B /K DI AR g ]
WH, &S5RG TS, AR AR
PITERZ—, SET 2 TP i P T e sl
FERGIE ., THRLIG YT U L R R EE I VIR AE, JR 2k
Xof T il DX AT B K PRI TE, sk TR (R
JE AR E T AHENR) A E RN S Ty . &R Eke
TR AR AR T 488 3 J 2 R 30 s 14 R e 7%
JERALPEMERE ; AP T IR [, IR Ry
SEREVE, JZTRT SREs A RO k7,
4.6.3 MIEH G T EBUT R BON A T
1RYT DXIBUN TR BB T o & A 48 S 3 5 AU AR RS
BRI R BE B A T, HASTE T 0 X i 7 AR
IR e BRI, ] s/ ) L 2 20 R AR R o o
FRBIGYT vl T 2 IR YT R ORI Y B
RPN, I HCEPRAEAR, IR R il R,
R B R, O RRE AT 45 s e Im PR b Al 5 R K
VeIBIT UM FIN o T g B A A B TS TR
— R -125, HET RS, BRI R
AR, I RSB YT 4 Ak 5 7T B8 A 1Y JF
KAE o
4.7 DIEXFFRST

il s R AT RE G A S BT AT S R P R
FRARc R A, PR, AR B SR RST figes  e
LR TR RN, OISR 2O -4
T, ARRINRI-17 5 L KE SRR L CALM
(managing cancer and living meaningfully) J&J7, iX
SO IR SR SR AR v L PR AR T TR A RO
Z—o WEEGIFEEIMERRER, "SR5



e [ i L AR PR 2% 75 2024 46 5 55 31 B4 5

9T, R L FR AT PR A

(hERMEZEEBIRKRISTTIER (2024 F£R) ) KRS
ERRBE

FH: A E (AHRERRFSRERMIMA) ,
2 CPEEFHFRMNE ERMEAFH)

HE: BRE (LFHBERELTTIHBEEEHL
B, BVERY R TR BN KT R EE LR E M
I 5% M —H)

BER (4dRSGEHTHA)

TR (AFERKFEHZERMNBIST 5 aHmRAT)
MAK (LTI BEREFZGEAHA) , BER (FTREF
HHF AP G E LAY A AL B E A A E B B
ERAA) , 238 (LERFNBERBER) ,
(Thr B ERzZ EFEHR) , A4 (BHREHARFHEIL
WARIEERMINA) , ARR (RTRKFFHE ZERT
), FA (AFFEWBERYBANG T o), Tk
(FRERMFBAHR) , TR (LT BERKES
), FRAx (A HREHRZRELT RIZERINEA
), NER (AXRFNHBERSEA) , MR (LXK
KFMIE ERAANF) , FiesE (ATHAKEERET NG
), HBE(LFRFARERYGEHA) , 2% (k%
MBERAHEFHA), PER (AFRXRFARERRBE
#), Awm (LEMHBERELA) , A& (FEHEZR
HAF B ERBLTHA) , T8 (FEEFAFRMN
BERM G AA) , T (LTIE ER KRS A
), B (AFRFERERZEA) , F% (FEKX
FHZEREA) , RER (BHREHXFRBELTRIE
ERMBAFR) , Sk (LFREFEZERMNFBLTSL
A, kg (FTEEFHAFRMBERLEER
/AR EREFBEA) , ALY (EPHEKRE
WERFERSHA) , Ak (#HgBEAXFZHENEE
REHELE ), AM (LFRFEFIBREF R/
FRFH ZERREAH)

S 3k

1 Hong S, Youk T, Lee SJ, et al. Bone metastasis and skeletal-related
events in patients with solid cancer: A Korean nationwide health
insurance database study. PLoS One, 2020, 15(7): €0234927.

2 Guo X, Ma W, Wu H, et al. Synchronous bone metastasis in lung
cancer: Retrospective study of a single center of 15, 716 patients
from Tianjin, China. BMC Cancer, 2021, 21(1): 613.

3 Nakahara Y, Hosomi Y, Shibuya M, et al. Multicenter study of
zoledronic acid administration in non-small-cell lung cancer

patients with bone metastasis: Thoracic oncology research group

10

11

12

13

14

15

16

17

18

19

20

21

22

651

(TORG) 1017. Mol Clin Oncol, 2019, 11(4): 349-353.

Guyatt GH, Oxman AD, Vist GE, et al. GRADE: An emerging
consensus on rating quality of evidence and strength of
recommendations. BMJ, 2008, 336(7650): 924-926.

Okamoto K. Role of RANKL in cancer development and
metastasis. ] Bone Miner Metab, 2021, 39(1): 71-81.

Li B, Wang P, Jiao J, et al. Roles of the RANKL-RANK axis in
immunity-implications for pathogenesis and treatment of bone
metastasis. Front Immunol, 2022, 13: 824117.

Qu X, Huang X, Yan W, et al. A meta-analysis of 18FDG-PET-CT,
18FDG-PET, MRI and bone scintigraphy for diagnosis of bone
metastases in patients with lung cancer. Eur ] Radiol, 2012, 81(5):
1007-1015.

D’ Addario G, Felip E, ESMO Guidelines Working Group. Non-
small-cell lung cancer: ESMO clinical recommendations for
diagnosis, treatment and follow-up. Ann Oncol, 2009, 20 Suppl 4:
68-70.

Liu T, Cheng T, Xu W, et al. A meta-analysis of 18FDG-PET, MRI
and bone scintigraphy for diagnosis of bone metastases in patients
with breast cancer. Skeletal Radiol, 2011, 40(5): 523-531.

R, BE MR, G IR E RS2 R SN (2019 BR). HE
il A, 2019, 22(4): 187-207.

Zhi XY, Wu YL, Bu H, et al. Chinese guidelines on the diagnosis
and treatment of primary lung cancer (2011). J Thorac Dis, 2012,
4(1): 88-101.

VLR, R, T3, 45, LA B e RS R AH DB I IR
Y7 FIEN (2008 ). TPARIR AL, 2009, 31(2): 156-159.
Yang HL, Liu T, Wang XM, et al. Diagnosis of bone metastases: A
meta-analysis comparing 18FDG PET, CT, MRI and bone
scintigraphy. Eur Radiol, 2011, 21(12): 2604-2617.

Dong Y, Zheng S, Machida H, et al. Differential diagnosis of
osteoblastic metastases from bone islands in patients with lung
cancer by single-source dual-energy CT: Advantages of spectral CT
imaging. Eur ] Radiol, 2015, 84(5): 901-907.

Luo H, Zou L, Yang Q, et al. Spectral CT assists differentiation of
osteoblastic bone metastasis from bone island in newly diagnosed
cancer patients. Eur Radiol, 2024, 34(1): 60-68.

Shao G, Gu W, Guo M, et al. Clinical study of 9mTc-3P-RGD2
peptide imaging in osteolytic bone metastasis. Oncotarget, 2017,
8(43): 75587-75596.

Daldrup-Link HE, Franzius C, Link TM, et al. Whole-body MR
imaging for detection of bone metastases in children and young
adults: comparison with skeletal scintigraphy and FDG PET. AJR
Am ] Roentgenol, 2001, 177(1): 229-236.

Hamaoka T, Madewell JE, Podoloff DA, et al. Bone imaging in
metastatic breast cancer. ] Clin Oncol, 2004, 22(14): 2942-2953.
Schmidt GP, Schoenberg SO, Reiser MF, et al. Whole-body MR
imaging of bone marrow. Eur J Radiol, 2005, 55(1): 33-40.

Li EC, Davis LE. Zoledronic
bisphosphonate. Clin Ther, 2003, 25(11): 2669-2708.

Lopez-Olivo MA, Shah NA, Pratt G, et al. Bisphosphonates in the

treatment of patients with lung cancer and metastatic bone disease:

acid: A new parenteral

A systematic review and meta-analysis. Support Care Cancer, 2012,
20(11): 2985-2998.

Saba N, Khuri F. The role of bisphosphonates in the management
of advanced cancer with a focus on non-small-cell lung cancer. Part
1: Mechanisms of action, role of biomarkers and preclinical
applications. Oncol, 2005, 68(1): 10-17.

http://www.tcsurg.org



¢ 652

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

Chinese Journal of Clinical Thoracic and Cardiovascular Surgery, May 2024, Vol. 31, No.5

U A e, SREE, T K. B BUSAE 16T 25 1) B T & SRR
(2023). " [ BE 57 2424 2% 7%, 2024, URL: http://kns.cnki.net/kems/
detail/42.1204.R.20240226.0954.006.html.

Jiang Z, Shao Z, Zhang Q, et al. Efficacy and safety of denosumab
froma phase I, randomized, active-controlled study compared
with zoledronic acid in patients of asian ancestry with bone
metastases from solid tumors. JCO, 2016, 34(15_suppl): 10116-
10116.

AL, LRI, TR, RIBERR 605 Mok R IR T
RS RPN ST R LU R 2B R 9T T A, 2020, 6(1):
115-117.

Hh R P I R 53 AR T R SR Lk Z B 2. PR AR I
WRIBIT % R IEPL (2021 JR). HAEAE 2 A5, 2021, 43(10): 1007-
1015.

Henry DH, Costa L, Goldwasser F, et al. Randomized, double-blind
study of denosumab versus zoledronic acid in the treatment of
bone metastases in patients with advanced cancer (excluding breast
and prostate cancer) or multiple myeloma. JCO, 2011, 29(9): 1125-
1132.

Henry D, Vadhan-Raj S, Hirsh V, et al. Delaying skeletal-related
events in a randomized phase 3 study of denosumab versus
zoledronic acid in patients with advanced cancer: An analysis of
data from patients with solid tumors. Support Care Cancer, 2014,
22(3): 679-687.

Lipton A, Fizazi K, Stopeck AT, et al. Superiority of denosumab to
zoledronic acid for prevention of skeletal-related events: A
combined analysis of 3 pivotal, randomised, phase 3 trials. Eur J
Cancer, 2012, 48(16): 3082-3092.

Fizazi K, Lipton A, Mariette X, et al. Randomized phase I trial of
denosumab in patients with bone metastases from prostate cancer,
breast cancer, or other neoplasms after intravenous
bisphosphonates. ] Clin Oncol, 2009, 27(10): 1564-1571.

Martin M, Bell R, Bourgeois H, et al. Bone-related complications
and quality of life in advanced breast cancer: Results from a
randomized phase Illtrial of denosumab versus zoledronic acid.
Clin Cancer Res, 2012, 18(17): 4841-4849.

Niu X, Wei F, Tu C, et al. Efficacy and safety of JMT103 in patients
with giant cell tumor of bone: A multicenter, single-arm, open-
label, phase 1 b/ Il study. JCO, 2021, 39(15_suppl): 11526-11526.
Mancini I, Dumon JC, Body JJ. Efficacy and safety of ibandronate
in the treatment of opioid-resistant bone pain associated with
metastatic bone disease: A pilot study. J Clin Oncol, 2004, 22(17):
3587-3592.

Ross JR, Saunders Y, Edmonds PM, et al. Systematic review of role
of bisphosphonates on skeletal morbidity in metastatic cancer.
BM]J, 2003, 327(7413): 469.

Ng TL, Tu MM, Ibrahim MFK, et al. Long-term impact of bone-
modifying agents for the treatment of bone metastases: A
systematic review. Support Care Cancer, 2021, 29(2): 925-943.
Anderson K, Ismaila N, Kyle RA. Role of bone-modifying agents in
multiple myeloma: American Society of Clinical Oncology clinical
practice guideline update summary. JOP, 2018, 14(4): 266-269.
Stopeck AT, Lipton A, Body JJ, et al. Denosumab compared with
zoledronic acid for the treatment of bone metastases in patients
with advanced breast cancer: A randomized, double-blind study. J
Clin Oncol, 2010, 28(35): 5132-5139.

Fizazi K, Carducci M, Smith M, et al. Denosumab versus

zoledronic acid for treatment of bone metastases in men with

http://www.tcsurg.org

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

castration-resistant prostate cancer: A randomised, double-blind
study. Lancet, 2011, 377(9768): 813-822.

Katsarelis H, Shah NP, Dhariwal DK, et al. Infection and
medication-related osteonecrosis of the jaw. J Dent Res, 2015,
94(4): 534-539.

Bamias A, Kastritis E, Bamia C, et al. Osteonecrosis of the jaw in
cancer after treatment with bisphosphonates: Incidence and risk
factors. ] Clin Oncol, 2005, 23(34): 8580-8587.

Van Poznak CH, Unger JM, Darke AK, et al. Association of
osteonecrosis of the jaw with zoledronic acid treatment for bone
metastases in patients with cancer. JAMA Oncol, 2021, 7(2): 246-
254.

Zuradelli M, Masci G, Biancofiore G, et al. High incidence of
hypocalcemia and serum creatinine increase in patients with bone
metastases treated with zoledronic acid. Oncologist, 2009, 14(5):
548-556.

Body JJ, Bone HG, de Boer RH, et al. Hypocalcaemia in patients
with metastatic bone disease treated with denosumab. Eur J
Cancer, 2015, 51(13): 1812-1821.

Nistor CE, Ciuche A, Cucu AP, et al. Management of lung cancer
presenting with solitary bone metastasis. Medicina (Kaunas), 2022,
58(10): 1463.

Landi L, D'Inca F, Gelibter A, et al. Bone metastases and
immunotherapy in patients with advanced non-small-cell lung
cancer. ] Immunother Cancer, 2019, 7(1): 316.

Huang Y, Zhu L, Guo T, et al. Metastatic sites as predictors in
advanced NSCLC treated with PD-1 inhibitors: A systematic
review and meta-analysis. Hum Vaccin Immunother, 2021, 17(5):
1278-1287.

Li X, Wang L, Chen S, et al. Adverse impact of bone metastases on
clinical outcomes of patients with advanced non-small cell lung
cancer treated with immune checkpoint inhibitors. Thorac Cancer,
2020, 11(10): 2812-2819.

Baschuk N, Rautela J, Parker BS. Bone specific immunity and its
impact on metastasis. Bonekey Rep, 2015, 4: 665.

Roodman GD. Mechanisms of bone metastasis. N Engl ] Med,
2004, 350(16): 1655-1664.

Pontarollo G, Confavreux CB, Pialat JB, et al. Bone decalcification
to assess programmed cell death ligand 1 expression in bone
metastases of non-small cell lung cancers. ] Bone Oncol, 2020, 21:
100275.

Kimachi K, Kajiya H, Nakayama S, et al. Zoledronic acid inhibits
RANK expression and migration of osteoclast precursors during
osteoclastogenesis. Naunyn Schmiedebergs Arch Pharmacol, 2011,
383(3): 297-308.

Portenoy RK. Tolerance to opioid analgesics: Clinical aspects.
Cancer Surv, 1994, 21: 49-65.

Sgalambro F, Zugaro L, Bruno F, et al. Interventional radiology in
the management of metastases and bone tumors. J Clin Med, 2022,
11(12): 3265.

Filippiadis DK, Yevich S, Deschamps F, et al. The role of ablation
in cancer pain relief. Curr Oncol Rep, 2019, 21(12): 105.

EHR P ELRIPAE, FHRDAEREI AT FIER R 2T
FATE (2018 4FHR). I PRIMIRE 27 445K, 2018, 23(10): 937-944.
Colosia A, Njue A, Bajwa Z, et al. The burden of metastatic cancer-
induced bone pain: A narrative review. J Pain Res, 2022, 15: 3399-
3412.

Coleman R, Hadji P, Body J], et al. Bone health in cancer: ESMO



P ] i L AP RHIR AR 24 6 2024 4 5 A 31 55 5 1

58

59

60

61

62

63

64

65

clinical practice guidelines. Ann Oncol, 2020, 31(12): 1650-1663.
Guzik G. Quality of life of patients after surgical treatment of
cervical spine metastases. BMC Musculoskelet Disord, 2016, 17:
315.

Fan Y, Zhou X, Wang H, et al. The timing of surgical intervention
in the treatment of complete motor paralysis in patients with spinal
metastasis. Eur Spine J, 2016, 25(12): 4060-4066.

Malviya A, Gerrand C. Evidence for orthopaedic surgery in the
treatment of metastatic bone disease of the extremities: A review
article. Palliat Med, 2012, 26(6): 788-796.

Hirota R, Teramoto A, Iesato N, et al. Ten-year trends in the
treatment and intervention timing for patients with metastatic
spinal tumors: A retrospective observational study. ] Orthop Surg
Res, 2023, 18(1): 26.

Szendréi M, Antal I, Szendr6i A, et al. Diagnostic algorithm,
prognostic factors and surgical treatment of metastatic cancer
diseases of the long bones and spine. EFORT Open Rev, 2017, 2(9):
372-381.

AR B R A S S R A 2. DO S e R ANRHAY T 1
M. PR, 2019, 39(24): 1485-1495.

Park SJ, Lee CS, Chung SS. Surgical results of metastatic spinal
cord compression (MSCC) from non-small cell lung cancer
(NSCLC): Analysis of functional outcome, survival time, and
complication. Spine J, 2016, 16(3): 322-328.

Bate BG, Khan NR, Kimball BY, et al. Stereotactic radiosurgery for
spinal metastases with or without separation surgery. SPI, 2015,
22(4): 409-415.

66

67

68

69

70

71

72

653

Pusceddu C, Dessi G, Melis L, et al. Combined microwave ablation
and osteosynthesis for long bone metastases. Medicina (Kaunas),
2021, 57(8): 825.

Colonna S, Bianconi A, Cofano F, et al. Radiofrequency ablation in
vertebral body metastasis with and without percutaneous cement
augmentation: A systematic review addressing the need for SPINE
stability evaluation. Diagnostics (Basel), 2023, 13(6): 1164.
Moynagh MR, Kurup AN, Callstrom MR. Thermal ablation of
bone metastases. Semin Intervent Radiol, 2018, 35(4): 299-308.
Sayed D, Jacobs D, Sowder T, et al. Spinal radiofrequency ablation
combined with cement augmentation for painful spinal vertebral
metastasis: A single-center prospective study. Pain Physician, 2019,
22(5): E441-E449.

Sas A, Van Camp D, Lauwers B, et al. Cement augmentation of
metastatic lesions in the proximal femur can improve bone
strength. ] Mech Behav Biomed Mater, 2020, 104: 103648.

Buy X, Catena V, Roubaud G, et al. Image-guided bone
consolidation in oncology. Semin Intervent Radiol, 2018, 35(4):
221-228.

Yao Y, Li Z, Jiao D, et al. Palliative local treatment of bone
metastases by 1251 seed brachytherapy under DynaCT guidance:
Single-center experience. Diagn Interv Radiol, 2021, 27(4): 558-
563.

Weks HiW. 2024-02-24 &ITH: 2024-03-27
A X

http://www.tcsurg.org



