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Abstract

Breast cancer is currently the most malignant tumor among women in the world, and early moni-
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toring and diagnosis of the occurrence of bone metastases and the degree of bone metastasis in
breast cancer patients are of great value for the staging, restaging, preoperative treatment plan
and prognosis assessment of breast cancer patients. At present, the clinical value of the use of
18F-FDG-PET/CT to diagnose bone metastasis in breast cancer patients has attracted much atten-
tion, but its advantages and disadvantages in the diagnosis of bone metastasis in breast cancer pa-
tients compared with *°mTc-MDP still need further research. In this paper, through a variety of
commonly used databases to consult the literature, collect and sort out a large number of domes-
tic and foreign 18F-FDG-PET/CT and °mTc-MDP for the clinical diagnosis of bone metastasis in
breast cancer patients in recent years, by comparing the accuracy, sensitivity and convenience and
non-invasiveness of the two in the diagnosis of breast cancer bone metastasis, the advantages and
disadvantages of the application value of 18F-FDG-PET/CT and °°mTc-MDP in clinical research are
evaluated and reviewed. It provides a reference for the clinical and accurate diagnosis of patients
with breast cancer bone metastases.

Keywords
Breast Cancer, Bone Metastases, 18F-FDG-PET/CT, °mTc-MDP

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. i
1.1. ﬁﬁ =u:._§

1.1.1. EPSMATEIR

FUARIEE S H T At A Lot o R SR AL S — A AR R [1], LR R R B AR IR 1
#, REH T0%HI0 ISR B E R AEFHR[2], R RIOVREIEEIT. A8 AR B AR,
AT T DL R SR 2B R A 2 B A S S R[], TR B L e FR 2 T R LA S B R R R AR
FERIZWT, X B IR . VR IT 7 RO KBS T SO B+ EEMIRRINME . AR ¥
R 2 7 v i AL Z 39 (CT) R SR R (MR A IE & H T4 B 2 [4], IR _E B AT 4 5 B 5%
(bone metastases, BM) % I 4G 25 735 A B B84 K AR A . O™ Te ARic i I0 FF 3 R 5 (T - EF'%
T JEIRES, ™ Tc-MDP)F i 1% (bone scintigraphy, BS) /& IIfi PR B %6 (4G A 5 3%, (H PR A ki 22,
5y 2 (5] [6]. 1 PET LA PET/CT RIS H R, R PELT, ﬁﬂTUM%ﬁWW%éQ@m%%
FEIL[7], LRSI B A O T B BRI W PERE[8], 2 H BT IR PR AR S T i s T B, A
S BE(CF-FDG)PET/CT AR A AT R AR BAR[O], 10 I T S0m3 b A o 4 220 8 1y 0 ) ke ke o b A7
EWiS%REH, IR IR AR AE X 5 B AEAUR R R IO A [10]: [, B — kA &
B, AR T BARRE 4 5 R AR [11] . BE LR 2 A WA PET/CT B H AR i A B e finse 44 1 387
S, f#i *F-FDG-PET/CT H T4 BM FIME# 2 R

1.1.2. MRERKE

TE LRI R R R T — A% ) ELB R FE o T A A7 3R, (ERIBOs b J T HR B A . P
AR T IR AL AL BT 51 R (AR B JRORE ™ B R AR TS R B e R, PR AR % .
EFEAMEE AR, BE IR R rER, RAMERE RS — gD, BRABEHE,
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M55 BIREIR B R A BAT R B AL A AR LU ZE TG [12] 0 Rk, R b s 00 02 W 7L B85 A o B e e
HUR AR HIRE R, 0 FLe B RO 0 0. FR 0 R e V6T 75 R BRI P A )
FEEWME. BT, A °F-FDG-PET/CT X 7L B B He B AT S W KIS PRI 2 B2 0k, B
HAET *"Te-MDP 3t FUIR B B H B S W E I AR A R R — D 7. AWl 2 A0
FH B P A 1] SOk, R K B0 6 4R [H A 41K F-FDG-PET/CT &5 ™ Te-MDP H T Ll B
FRB w2 B A DG SR, e e — 3 78 SR B e RS IS Wil R v (KR R R L SRR S it TR i S e )
SHE, Xt PF-FDG-PET/CT 5 *™Tc-MDP 7EIG KT FE b S BRI ) B2 A B S b AT PRAN T e 45
A, LIRS R B MR RS WHR R NS H K.

2. AL R HEBHA LIS %
21 ABREERBRALS ST

FURRIE R E AR R G /N A (1 b R SR, B TR B R R 5 — A, B LR
MR, FLIREEF R T 2R L R BR (5 45%~5006), FHyk JyFL o DA Al G bR . ihoRg L1 2 301
BRI ORI/ PR EE, RN, HHSEEHL G RANE, ERLFANEAE
G . MlE T PLR AR RE R . o, FLIRE B R R AR M I W I R REZ —, 4 70%
MR S LA R, HE2 R4 TRME. BHE. DU B S, — B B IATHRE S # R
NERITIE o e PR R S R B M R R A RS ) T LA BE R, SR M B B 5 [13]. — L R
JiE 5 R B R e RILR I A s, LI B — B R A S B & o e R aL N S 8UR
AR ARSCEE AR, X AT R A RN R, B E S E R AR, KAHT 65%~75%]H
R LRI T AU T R0 NAFAE 5 e A5 [14]

AR E R R AR BER AT B3 BRSNS R . 38 U4 kw2 e B 5 8 1 F 7 2
Ny ZMHLEISEIX—E AR FER R IR, TR L I PR 0 A 3 i R I S R PR N S [
AN ORI IE #4200 B 2 o B 2 i AT 30E AN KA R 4, 4kt i
TGN, ORI 40 MI(CTCs). TERKE RS, 6 BRI 40 A CE ML () s WS Th g T 15 LAAT
W RAE R . I R AR T R (0 R AR 20 M T DA i A R A R A, AT B o It R N S
HAEARE, TR IE UM 40 MU(DTCs). AR RS AL RIS 5 IR R R AL BRI 5, N T iGN
PR E ROREE, M AIIRE 5 SRR R BEZ AT, i E— AR M “2” [15], BATFEE
RN R BRI, B R M . ORI UG, I R 1) R 440 5 2 St N AR
WA, 2 JE G — SRR A R NG TR A, AN W7 1 LR 7 2 o T e A A 285 0 3 00 81 10 e
TR [16].

2.2. ®F-FDG-PET/CT WA EEE BEBISEHMNE

TE L R S 2 R LW 2 3 (PET/CT) Sutg s — Fhik & 1 AN 55 8 BB I XU 12 Wi sz
A, HH RS HRES & B IEf T R . MC. BN PO, BF &, EIXJURREEFF, B
S AT (F-FDG) & de ks F Y, RUAE BRI 40 ) 2 [17] . IXEORBEFIARICIE S 5L Lo e
I AE A AR TR b, AT ST SRR H S L R A A R B B A TS Bl A s DA et (] £ 3
FIARAL,  RHEERG IR R R AR S TR HE [18] . "8F-FDG-PET/CT KRG FIHR, RiFEHE R RS Ef T
%z °F FrbRich, 4iXFhiE A% R BUE BT A% R ARC MR EEFIE AR IS B2 PR ) b 1
BAER A B2 55k AR TFRERED T PR, BAERZREREY, Rl hdh s, FH
RS 1 AN ERT g+, IERFER BN RORE L) AR PR 255 (8 2 5 ) R 443 P9 1 L 1 AR
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IR AR, X REIE. ORTIERIE R R, HWREEAR N 2 DR RE
AN 511 keV 1)y 6, FFIE NI H AT LIS N PET 4 ACER I E0f 2 K5 1A E .
PET HHEACHI o S5 I (RIS PR B 2 1 P AMRRPE AT R S8R0, AR5 18I — R A1 24 1 S = e b
H, 153002 BHEE N PET BIA.

PET/CT fif%, FLH 7L T A I I8 995 732 (1 by B A0 Figd P S R PR S5 2R 0 2 ek, B 3R (A B
LR = FURI I 58 55 A6 ORI i A8 B AE D AR AE (15 B (191, el IR B 12 I B (AR LA AR

FUIR e A RS O A PRI A B A N A . B R E R B R A %R UL R
YL A TR H LR L E R E T B E DR G PR BR =Fh . O BT 7 2 s [20],
8F-FDG PET/CT S AZ N} 1515 VE 0 28 R B N B RS o0 Ak (2 W DR 3420 B 2, T S0 B0 400 Bl i M 25 12 W
MEEAG. ABBRARE NI T 275 B FL IR A, AR IR B8 B R BT AR S5 HEAT B U R 2 v 5 kv
5 BF-FDG 174> & PETICT 4%, 455 o~ ®F-FDG PET/CT ] B Hfii2 Wr 7L i B e 7 1 % 9E A
Xof FL MR R 2 W RGBS WA B, R B AR e BE SRR X s, D S SR I 1 T
filiV ARHTIRTT 7 SR LT RPN A B2 148 5 5 X [21]. [FIRT, A Piccardo 46 A\ [AFF 7835 B [22],
BE_FDG PET/CT 53U B B B 1 S AR AR I(OS) M S A 5%, LT S0 v T BRI PR A0 A= 4 2 T
JEH & .

2.3. “"Tc-MDP LR E B E B EBICHNE

5 99 ALIF B 4L — B 25 (*°Tc-methylene-diphosphonic acid, ™ Tc-MDP) & 4% /& H il fif g 12555 4212
M EER A T, WA SR AL IR 2548, S i kb e A A HERR 14 [23] o X P2 W7V 1) R B 2
BT BB R R IR b i B 2R T 1 AL o (P2 R 8l A AT A R BT 2 (R D5 4 44 e A 5 18 - A8 e B
P2 B EL " Te-MDP 1 A R B FISRIA EIL I H 1. 155 B H 4R AE KRR ISOR — MRS ) 2218
TR, AR E AU AR, R B SR R A O, W AR R s R AR, AT
BRI R E IR R SRS, AR T E R L e A e e W, AR A R T B R
AL () B AR B AL, R R . (H T ¥ Tc-MDP ‘& BAZANE RIS 2 W5 28 H B b B
ARG B AR, HARUR SEREN N, IF SR8 — B a], DL T84 R AR
WAL R, DRI IR 25 75 vk AR B PH PR 2 5 = [24] [25]

FEFUIRIE B B A IR AR IS WL AL, P Te-MDP B 5 1% 8 L BE MR35 I 88 =3 0095 e (1A B I 37t
AT AR SIBUR A% 38 5 IR R BB, ELREE & S R, WA N E k2T [26]. CA IR
FERMA[27], P Tc-MDP - AR B Vi 28 LA AT i VR S BL I G Rk R BB AR e, AR R B RAIG, HL
Xof B R B VR AR e RS L I AN 0RO LI B RS K 2 R R AR 0 S e IR, S
Sk, EALE B HE L Eh, " "Tc-MDP B A&t B B3 MUR, AR bR S CEA.
CA125. CA15-3 K-FAEFEmRIk e, FUME S8 AR B H BRI IEE s E, v R B R IR R
EWR I E SRR [28]

24. HblRE X

HAT, ImR_ E2WiAUIRE B R IR, B 7 ESCR IR PET/CT MTSAHER R B4
A, B I A B U A X AN IR B2 10« eebmdfE” LLL X P iy THEEALIBT R 346 (CT) Mtk
AR (MRN)ZEH IR AR & T B ESEPnilmRSERt,  BARIEE i 4 S0E K2 Wiis B K 45 R ol 5,
HEEE TR A AR, — AR A N E A &5, WA A A & 05 2ot AL FL IR
HHRAR WL e BAT U E
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241 X TR

X R e o e ISR AG AE, BUERERT D . ERUERT B . R E DL R A5 3 B0 B B AR A,
HeWimkr B m, (B RBEERAR, AER A B SRR 50% A AT A 2, Fr LA A X &5 H
WA AR 3~6 N A A S RIUFERLL, F AU R RS WO s = . I X &P A2
THERAR, HREHLEMNES, AR, HR A A A R AR E, B RA
Wiz, &b, XE P/ —BAHTAREE BRI, REN 5T .

242.CT

CT 1N BB FEHRETE, 5 X K VAMEARGERMENMRS. Bk, ZHHEE CT
(MSCT)f5 B LA 73 HRE T, IF BAR W Z 3T v] 6 o S R LIRSS IO HE R, BENS ELTR bt 7
HHRA I FER B HADSRER AL, JEHE L TBESULARA TR, Hoh, 158 CT W EnaH#
K B AR 00, TR R W Fe AR S R At S R, 5 T AU FRR RS A 2 .
R, CT MAFAEIBURMERUG. AR TRSHAMSEAL, WAL S B 2 WA R 8 TB

2.4.3. MRI

MRI 7£12 W7 7L B B F A% O NP v o e P BRI A e e, R I e iR R 2 W T 52—, A
V2R B, MRIBEUEME ST X &P R CT. KK, MRIAERBEES, RO, R
HEHME. &JE, MRIGEETHEEMD D EHAZRRK KRR, BEAZFI. 200G, [

BRI TEE RN TEEAES, IR H RN R EE R HSA ST M AR,
{2 MRI ¥ AH ST = 5 B A YE R R R, BV R T B3 A [29]. R AE 7L IR B 5 %
Bk RZH T, ®F-FDG-PET/CT 5 %™ Tc-MDP ‘F B4k & ik yE b 2 &,

3. ®F-FDG-PET/CT 5 *"Tc-MDP X ZLIRfE S E B EBISEHNEAELE

FHAEL T HABAS 25 J57%, 8BF-FDG-PET/CT 5 ®™Tc-MDP & 544 H B 75 30 i 2B 5 4% 1012 W b 182
ORI, R R S A R R R, A AR T e N BB A R . ®F-FDG-PET/CT A& K
PET X PEMR it i REUEE . ke & CT R IIRS B e A A S &, 2 H AT CAa R I e i S it
771£[30], 5 CT 1 MRI AHEL, PET/CT BT LATERI FEALAA I (1 A 400 2 Je asd 4w o s R ) S 99 ek P
HBAL KACEHE B, EATEE AW R SR A A8 [31]. 7 ®F-FDG-PET/CT &5 *™Tc-MDP & ZA% 5 7L
JiE B B R IR RSB I L b, Teke F 28 NIOWF LRI, "°F-FDG-PET/CT FEAS T (1 T A7 7L IR
B BRGNS T, HRURME AR R S T P Te-MDP B BA2[32], A 5B — IR FT
xW, EIMERNIRERZE T, ®F-FDG-PET/CT & ¥4 J7 i kb *™Tc-MDP 15 SA% B An#UK[33]. 1
7E b3 B AR B3 1 S AT 35 451 L AR A BE AR A B B B (1 /3 43 14T 1°F-FDG PET/CT Al
®MTe-MDP ‘B BAL W IBT 7T iR, 8F-FDG PET/CT 2 Wr LI B e 10 RARE . 5 S PR IR 23 )
N 75.0%, 100%, 80.0%; ifi *"Tc-MDP ‘i AR 12 W LR Jee 1 1 B8 1) R A0 AR S M R B 4979 H 89.2%,
71.4%, 85.7%. HT7EFLMEE R IR RIS R, T PR 78 R 7R A Qe L A 97 72 1 1 267
fRHE R, 10 ®F-FDG PET/CT MU A M QI 518, Kk ®F-FDG-PET/CT {30t -1 193 A5 A1 B i Py
B i W 35+ WA R, X Bl g MR AR S WA E AR, " Te-MDP i AR B 1993 25 DA K
A RCE TE R S RS I R U AR &, (HRER R, EX B Al 1)V i VR AR B A A AN Uk . (HR
MIRUL, K274 Fal i) T "°F-FDG-PET/CT il L i £ 3 B 5 R 15 Wi 0 A0 e ek R v 38 2 B
B, EARRESE A P Tc-MDP Vil B BARE AL B e Wi R, & 07 M A 7,
LR B R RS R R HE R Ui, HE— PR °F-FDG-PET/CT 5 *™Tc-MDP ‘B &4 1l
IR AME -
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4. BESRE

SR 7L e R R A e R ik 0%, ARFE AR — RIUAS RSN R IFREAML 2™ H Y

i S PR PR SR, AR i AR O, o LR R S R St R R D, AT

iz

U L e 6 RS IR A PR R SR RS BB (R BV A L IR T R SIS T R A R+

ZIME . °F-FDG-PET/CT #aillHs PET iR i) e R BUE . Ry 5 BE e CT Al (KOS I S8 RLARS 75, 2
AT A2 W FL RS 1 e A e e it IR i, FERH I B PR A A 8 N e A o Sk 2 W AR 55+ WA X, T
OMTC-MDP S [ 525 Uk Bl 0 2 DA AT i P S ) e A e R R AR v, 3 ok L e R
W RA+ 0 BRI E. — & BB AT AR EANE, 6 A R RIS 1 7L e 1 o
TR A EC W, VIR B B FR IS Wik LS (R HE G 10 S, IITTIA 21 5 FL e i e 72
BEEEE . EREEEANIRR B bR . WA AR RAERT T — AU, Fr 5w HIEQI 02 Wir
%, T R R IRTT 7 RASCE TG, B 2 i SR B RS R AR SRR
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