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Abstract

Bone metastasis from breast cancer is one of the leading causes of mortality in breast cancer pa-
tients. Nuclear medicine techniques offer advantages such as whole-body assessment, high sensi-
tivity, and specificity, allowing for accurate detection of bone metastasis. Whole-body bone scin-
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tigraphy, PET, and SPECT imaging are commonly used methods for diagnosing bone metastatic le-
sions, each with its own advantages and limitations. Nuclear medicine techniques have unique ad-
vantages in the evaluation of bone metastasis from breast cancer, and the combined use of these
techniques can provide accurate assessment of bone metastasis and systemic disease staging, of-
fering crucial information for treatment decisions and prognostic evaluation in breast cancer pa-
tients. This article aims to analyze the application and advantages of nuclear medicine techniques
in the evaluation of bone metastasis from breast cancer, providing patients with more precise di-
agnosis and treatment strategies.
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1. 5|15

PR [ B RE A 7 WL BT R AR I K, FLRRE A2 2022 4E A BRI RE KRR I8 RJR N, SRR
W24 230 F5, A EER I 11.6%, o5 T A EREAE TS NET) 6.9% [1]. B A2 AL R WK AR RS
BAL[2], FLARESE T B EAE PR R R I T0% 9% B398 B B IE IR [3]. B #8851k 1
(70%~90%) I3 FL % B 7 (10%~30%) 75 85 MILIE (20%~30%) K 58 1 38 (5%~109%) 5 FH 6 4 7™ 5 5]
BF VIR E4]. RSB ELRIRIZE FHARAE U B VP i R R AR 2, i AT vPAl R =
SEOR M HERR A TSV, B A R AR X SRR AR AL B R S A R

2. 58 %1% (Whole Body Bone Scintigraphy)

4 5 AR (WBBS) & far il B e e I R, (648 %" Te-MDP (4 5 & RAEEAR —EH2H T
B AR IR AE BB AT B [5], "B Re DIAH R BRI BRAS VAL AN i . AR BN R : B2 5 B4
2, B REAZUR E RIAL R 254 M Te-MDP (technetium-methylene diphosphonate, I H 3 — B2 £h)
(RS, IR AR P R AL R AR I S B, E B s P AR SR S R A e 8 o i N AR 2 ELR
DU SR B A S 5 2, e B B R A i S 48, i TH AL A B AN MR R, A R
FIT - #% EUR o 1B 1B B A IR G £ BRI S 00 A, 1 58 0 A8 (W 55 A2 ) I, Bl 40 VS K
78 PG I S Ay TR [ A7 25 B PR B X (Hot spot)s 4 B 240 F s SRl L v e A i, 8 B0 g R ok
B RO P SR X 45k, BIYA X (Cold spot) [6] [7]-

G B BAGFA T B A AU R A B BR8], AT AR B R AR AR A I YE E AE 5%~15%
Z ], BME7E B A AUR A B A AR A, 4 B BAR AR AT 2, M $2 L 1B A8 12
FORT AT EE X ZRA A 5. 1~6 S H, EX A &5 IR T8N A H — e pRIvER[6]. thah, B X
TR BEYTRRAT SR ST B S BB RN N, I2WrE FE R R R R R R RUIK[9], &
il BT PR A R e

LT X SRR (44% E 50% I BUEYE), WBBS Xt T B 5 8 (A B A 5 m iUk, i,
FENEMER T IR AR 2 /T, AR 30% % 7% IEH 50 & &4 Rert X sy h Bon . 54

DOI: 10.12677/acm.2024.1472083 814 I A [ 2 3k


https://doi.org/10.12677/acm.2024.1472083
https://doi.org/10.12677/acm.2024.1472083
http://creativecommons.org/licenses/by/4.0/

SIS =S

FEIRAHEL, X SRR N XS LA TR, MELGR B N AR . SR, RS AR Rk e R
BRI OL R, X S 2ig v LS BAR(BS)MHZE &4 H[10].

WBBS II'H A 6 H 2 7E AN R 23 IR 3 PO i 22 57 6T | RS B Fe R A He %6 0.82%;
XTI, KtHEN 2.55%; ST N AR, K20 16.75%; xS T IV BAZL R, A2
ik 40.52% [11]. WBBS #J e il ) 5 1 BROCHEIR IR 46 4% v] LA S 4 AR SR AR 24 ) 14%, 5
FEPRR 10%., — TUER FLARE B E KRB BENLIE AL EoR, SOGIATIRIRBE VI AE L, 4 — K WBBS fii
0] DU B 2 () B ke, (HIEROGE 5 FAEAER . H—DRENUN AL B, EdHT MR . %
SRLAG AN RAR (BS) B U5 5 UM AT A A A B VT I B 2 0], AR 2 7

WBBS () 5 —Fft i R VAS B AR 96T B, WBBS a] L& 515 2 B S B AR 6 (AR S 3, T
AEIHIRE () S S o 2 ARV TT ARSI, B0 A8 B TBC P 7 R R B k2>, T 5 B N KT 3 A Y L B
MRy it Jg [12] 0 — T Bl e A o8 o, LR 1 e 7 B8 AR BE R AR T J5 T8 2 1) B i AR $e AR
1 5 B A AR R (R B R A 447 5.0 £ 2.7 4F, RS AELE 3.7 £ 1.9 4F, HEATHEZR 44
17 2.2+ 1.3 4F) [13].

SRIM, A5l RARTEVAS B B 7 A AT — 2 1R PR, T BEAZAE R I2 R 12 T e S . (H@
T E RS HAS A TG, LR RS2 W R It . BE IE B R W R (PET)
FOGLF RS CT (SPECT) M SPECT/CT #EAT VAL, X T ma ¥ B2 Wik i fE 2 o0 s 2L, mTRIR1G i 4
THIRME S, AT B8 HERf 12 Wi B A 0 AR 4]

3. PETICT

PET/CT 454 7 IEHFR T ENIEZHFE(PET) ML ZHH(CT), AT LS BL A 7 454
AMARHNEHEAS B . PET/CT (JBURME BRI Z R 28, Bl s K2 ®F-FDG 1 ¥F-NaF.

BF-NaF PET/CT e B AR B 32 B TS IR B e /% . TR PR i . R B i R S i 112
W7o LT A 3 I S 18F-NaF E R A DR S 7 1T 0GR, FE8E HR7E B 88 i Bl AR ER A
EHE AT 8F-NaF FHEECN 1E 5 R 2R 10 2 £5 7 43, 193 28 % 18F-NaF B8 H AT ik 1F 45 8% 1) 3~10 £5[14].
R HAUR AR AR, TR SRR R, AR 2 SR B AR R A B Y
% B AEH PET H44¢, v] LU I 2 BF-NaF TS8O 115 5, AN € 1 F 4% 1Ar B A 5T [15] - 8F-NaF
A ARG AR HIE BR, 5 %M Te-MDP AL, 58 E R A& )N, vl B iR Hkt[16], 8F-NaF
PET/CT 45%jJ5 1h WEPRTRAZ, T %°MTc-MDP 45245 )5 3~4 h JG A4 R AR o 1ol i Iy 4 FH s i T
WCRFPE, 3 BSOS B B A R B AR R R R 2 —

BE-FDG-PET (18F- 3804/t 400 2 b 1F L7 5 W7 2 4 ) A& — b P A U 28 24035 2 R AR A2\
FRABHEA . TERXRTEHE A, FR kS RO MR ER 7R 8F-FDG (8F-FDG 2 9-18 [FIAL FAmic i U
BN, SR ERIE AR A A — PR AT R T) [6]. PR ) 40 Bl o B A = ARsHE 1,
SPHA PR TR R m. Bk, 4 BF-FDG #EANAN 5, 2w iR A A A ORI, JE A
BE-FDG [ A AR SE, PET 4 A LRI T MR AL & . R /NFIAREYERE B, e A2 W
Iy RIYETT IS A R P4l R B R I B AN B, T DL R iR B4R 2R AN TS [17] [18].

A PR [19] 1 B 43 B vt 98 T 35 B FLIRE A, LU T S B 18F-NaF PET/CT 71 FL I
iz RALT M Tc-MDP SPECT &A%, H:ZE i T S5 i A B iR B P E AN . °F-NaF
PET/CT Refig et my B WA 15 5c b, EE 0 Kk FRar U RD 5 A7 77 T R I HE B A i Ve o T 9™ Te-MDP
SPECT BARAE B 5t ELAAE S 45 KR8 5 T AR 8F-NaF PET/CT #Effi. 5 *™Tc-MDP 45 BA% 5
SPECT #LL, 8F-NaF PET 7E & (i AIRAE M B A8 75 T S LR, AR BT 1 S P s T e T4
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HBLW R ERE.

7 &E CT (80~150 mA)AHEL T4 mfIE CT, A HMERHMSE, EAMUAE N E H B 1L Bt
HRMERGE R, EReD B RS RN, T HEZ T PET-CT K& MK IBE U 1
HABEEZ U [14]. BF-NaF PET/CT KH 3D AR, B T HA ., ZIsSAmES T, F 09
BN ZYERAELRUE T HBURPE AR F v, RS — L R MR ARTE PET AR L3RI PRI SR AT H AR
FHEE, (FIEE FRPEFIE CT AR BB AL INTEA AL, X 280 R AR v 3R 45 15 P2 Wi [20].
R, AEA—FEER N R AG T7 5, PETICT TEAS I FL A J5 R M RO R 993 748 75 THI A 5 MURe AR 35171

PET-CT MIZhBE AR RZH S0 6 2 b AR A ¢, 7R FL M A v, AR PR e %) e 4 A e ¢ v 1)
(BF-FDG $%HX, BF-FDG s Ao A B 14 A1 B B 7 B e m U [18],  H. 18F-FDG (1% i e 4
MG . R DL RO R R S G, DR e T DA s R (2 22 ME AN TS - 18F-FDG 8L
A1 S i R AR SR A AR A0 A, T R A U S Bt T S I R A L R B R R, AR
TR PE B RS, X R 1BF-FDG PET/CT FIE F138 & K W B 44 5% A0 000 L R g £ T A B
JiE[21] AU E R 2 RIEE T RORE YRR, WAGGT BF-FDG X FL I 4 M i B 1 e 8 I e
RSN AR LF, 18F-NaF S ZL e 40 M 5 PR e # 1R AR, DRI B M I B850, AR T
M2 W4] [22].

SUVimax (5 KFRAESEHUE) 2% PET/CT BUREEAT /A i B 2 g S4B Ar, /2 & s 20 2R v
M ESH, SR REIZE . BB 7RO EA HEAEH o SUVimax 1T LAIE I 52 i 8 [X 45
P B R B R T, SR O s BEFIAE L AU R B, B SARMNE A G, HAtE AN
SUVmax = BN AR A8 2 2R A5 735 BE (Ba/mL)/ LR AZ 77 5 71 2 (BQ)MA E (9)] . H AT, SUVmax )72
T BF-FDG PET/CT 2 Wl EME SR S5 R . R BRGSO BRIy, 5 kIS AL
R, TR SR B . MARIE R SUVna AT, RSB B TE .,
BREFORIN, VB A R IR AL SUV max W1 5 5T BCE P73 44(8.02 + 4.85:4.79 + 2.61) [7].

4. SPECT

FO6 T RS E L E 4% (single photon emission computed tomography, SPECT)J2& —FhTh A 11 %
FE AR, 0 RAR 5 1 LU S (0 TN R 80 20 (U2 SR 1 A b ) 2 T ) 25 52 80 R, 2 i o o 3
TR HETEIG IR 5 F T 5L AR 8 1 e 7 W8 50 2 " Te-MDP.

W SPECT 1 AR vT AR IR AL AL B . KNS SRR BE (D ReAE 2, T AEMEH1 € AL )7 A — &
FIRRA, BT IR A Egn i 454 . SPECT/CT 454 7 H M SPECT BAZ AL ZH3#5(CT) %
FR, A heels AR GG Bas AR, v BTHAEIX B80T B0 B AR, i AR A o
A B INGEIC O3 1 0 UL R R R 9 Ik A TC A S SR, (B JC T SN G R o A T AR T
RPPAG, RIS s = gL QIO s R AL fiEdr. M€ & SPECT/CT /24E SPECT/CT Akt Lit—25
KIBIFEA, 220 M7 5] NFrUEAL % EUE (standardized uptake value, SUV{E N E &S %, SUV EIK
MRARE I AT K R K[ 23] Rk, €& SPECT/CT 8 FH BEMS AR KM PR TG 5 6975 15 B AL PPl Fr Bk
R o BP0 R AT FH AR T AN A A RV R B D s AR B N G e B B, mT DAEAT SRS A 1) T e 2 450
B, WRORPE R ER R B SR AR e 5, KRR A M ZIE BORA SUV 8 B I RE A K ik iR
SPECT/CT JCikfBHIIMER, X FVRAmAR R M B VA7 RN AR R R E R X, JEEXT
& F MR IR T TRSARAE E B[23]

W H SPECT/CT LERML T IG5 BTy /NI Kb B fifh 51 45 K 52 = (R0 67 (40 A S 7 77 v ER T2 2R )2 T
5 R BRI P DL B A 400 25 ) (1 5 B0 KR AE R B ORI TE M B E [24] . MHELZ TR, B R
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SPECT/CT  ZiH 4 A P82 FH R LA WA b 3 7= 57 30K St ) 4 g 52 % 08 7 P ek B JEL o Jom 2% 5 B A0 ol 42
724 . Ikeda [251%5 NI ST [RIEIE 24T T 147 44 oA SR (FLARECRT HU RS ) . ST . TR I
I BCE P R ) R A B TR VA B R O T R S LT E S T EALT E
(SPECT/CT)H #r AL UE (SUV) X B A5 12 Wi UK « 0T 78 R IS 4T SUVmax (B, 7T LA 51 FE U RF
SR X IEHEE . ERAT AR RS . AEIER AT, IR E R OB R S R
I3 96.3%. 95.1%F1 95.7%, i SUVima BITE N 7.400 XF T B BEBIT AL, BURtE. Rk
FIHERAYE 739 87.5%- 93.6%F11 90.4%, FfE: SUVmax BIBTE N 11.26. K, & &&#% SPECT/CT HlfE
X2 WA S PE[25]

SPECT/CT fil & G H ARLEFL I i Fe R S Wi b B B S, " BRI RS 0 e o 7 5 TR P 20 AT
XA HERAL B, ATV BR 1 T A SRS 1 S MR 250 AN Bl Y S R 33 SO BE 1 2 SR 48
RERLLF 1L 46 53] 5 T 5 [ 8 B e P AR VAR P R AP 5O (R i B T ol A T 47 S JB 6 B b M B 459)
SPECT/CT fEH M I H Ak 8 SR E MRS W A T, A 35 (13 28 A5 [26]

XFT WBBS &R I, BT LAk — 548 FH B 7 ki CT (SPECT) A SPECT/CT HEATIFAY, ixdd
FOR AT LR =2 pdg, FEER . JREGEIREIE . SPECT/CT HA B m i A8 5 1 S s BB
P T BB R E AR S, 5 8ol SPECT FIEAT i SPECT 1 CT AL, SPECT/CT
B T R T ) B2 S 4 1 R AE (ROCs) R 45 3 ) () — 50 . Sharma %5 70 i1 5227 [27],
SPECT/CT Wi FL M B e 1 RN 83%, FrmfEh 98%, #HEMIZE)Y 90%, PHI%:FMIE Y 98%, KA
PEFTIIAE Jy 85%. SPECT/CT fERAEFLIE B v] 5t R I J7 AR T H 4 {f F SPECT [28], SPECT/CT £
LM A2 W5 R M IR S R R AR R R PE R PR i TS W HERA 2 [29], S alis Bl BARK AL,
2 5 RARER S SPECT/CT Rilvé Q2 Wi 7L s B e B UK EE R B2 HERf 26 B AR 8], AHER TP 1
H AR, SPECT/CT WARLER S BURIHE 1 73 A0 1 B AL e ST IER 1 BRI HE B[26] .

RE SPECTICT 7EMIRiZ Wi G IR Z A0S, (HBAF7E— L5 IR . W2 T e & 2 2k
MUREIE, Joik—IRGE A B 244 [7], Bk, 7E3ET SPECT/CT $aHiT, 75 ZEx v] S8 5B HE1 T %
XL T Z A R, X RN TR A R 2 A ]

5. BEMRE

o H AR RGRME, 2R BURBEE A, (AEMRE A RAT R AR 2,
A B A, A BRI I BB A 1 B A . SPECT/CT il AR AT AP AL HL AR 1
R G, A BT v W R R AR R . 5 99" Te-MDP “F-Ti /% 5% SPECT ALk, 8F-NaF PET 7£ &
LA RAE G 8 07 T SE HERf . 8F-FDG ST DU B 1 A0 i B 7% B O, TGS Tkl ey
R BURMERAK . ®F-NaF PET/CT W] LATE &f (ke i 2 sl i P 8 . FRATEEIR IR TAEH, mI Jeidksr
9mTc-MDP WBBS K75, SRJ5 %} ©mTc-MDP WBBS 45 5 [ 14 5l i] & 1 535 3£ 47 18F-NaF PET/CT K67
PET-CT Juff bt SPECT-C g A BAFuilh r #e e, Si& S/ MK Ve A [30]. T 9" Tc-MDP 42
5 AG A SPECT/CT W B IE FH T ARATHERR & 542« 1897 Ja B U AT RGP o 456 SPECT/CT Fl SUV max
A AP LT HERA I e L A2 T, DR TEAS, X T U R B2 W AE T SR VPN A o B R
#,

RRAZ = AR AT FUR e B R 2 Wb (90 S A SE N R (0 R e 2 ) o S v A R ARE S5 PR VDB 0 F b
EWI R IR H A B YA A S M RS DN 7V TR S0 A IR 2 RS ASC38 1 2 [ 3 e 500 A6 B TR o
REFIREAL N A B A T B 4 A 5 M B e B . ThRE M A% A 3h 28 1 T DLVR A S5 RS 1 £ A0
UGN, H5 RIS G, g S0aH MR 4n M A, K52 4t s 4 i i A, T 2 8
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AR [22) B A PR B 5 JA AR BRI IR SR (MR BT AL 2 3 (CT) S &, 4 B AN AL
RS, SRAEERIOEGRER, WS Bri st SErE. Besh, AMELIRTT HE0% 1A R A H]
BRI EER A M AAER, AR RCR . G LR, RRZEE AR AL e e
MW R EZ R, WOFrbr SV RISERR . 2R GANALIR T RS IR, K42 e R
Py R IRG ST BOR[10] [16].
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