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Application of PET/MRI in the diagnosis and treatment of breast cancer
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[Abstract] Breast cancer is one of the most common malignant tumors in women, with its incidence and mortality rates increasing
annually. Early and accurate diagnosis and treatment of breast cancer patients are crucial for improving prognosis. Integrated positron
emission tomography/magnetic resonance imaging (PET/MRID) as an emerging multimodal molecular imaging technology, combines the
molecular metabolic imaging capabilities of PET with the high-resolution soft tissue imaging advantages of MRI. This allows for clearer
identification of tumors and their relationships with surrounding tissues, holding significant clinical importance in the diagnosis and
treatment of breast cancer. This article primarily reviews the applications and advancements of PET/MRI in the diagnosis, staging,
molecular typing, and treatment monitoring of breast cancer.
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o FLIE BB 25 1 by, U MR T 1
SUVmax 9 5.2, T R 4 i 983 19 ~F 2 SUVmax 4 2.6
(P <0.001) . Romeo 5" 7E—IZ4 N 102 1] & 3 (1)
A& T AE 75 Ao B T MRIAT F-FDG PET/MRI %,
Jiges 2 W O HERA I, 5L T — AN RO, 2 R
g5 A 7 MBI 23 5% MRI (dynamic contrast enhanced
MRI, DCE-MRD . PET [ 13 W 4™ 1 & £k Capparent
diffusion coefficient, ADC) B H HEHL 1 € 582 ZUAIK
S H 2R AR, 75 52 3 TAERFE (receiver operating
characteristic, ROC) HI1 2873t H I HH e P e,
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(¥ 5 &% EE 39 58 MRI ) AUC{E 5 0.937, i — 2Bk
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PET/MRI [ H 3 (32/39) 1t T CT(24/39) , #H 37
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ft, "F-FDG PET/MRI B A 5 & ¥ BUK M T “F-FDG
PET/CT BA 5 i e -, W38 2 A1 22 SR Gt
B . b, 5Eg B a AL, “F-FDG PET/
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T e R BURR A AN AR A RS 2 o Melsaether 255256
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A Luminal B2 \HER-2 & 215 8 P 2 =B 1 Curiple
-negative breast cancer, TNBC) . Umutlu 5" #f 57 %
B, 5T 2 80 *F-FDG PET/MRI [ il 5t 25 2 A 7Y
RERE A 25U 7L e 1) 23 790 8, Horb PET 2 40Rg
% X 43 Luminal 4 R0 H AR AL (AUC=0.95, R F N
88.5%) , T MRI Z % AJ LA — 25 %5 5] Luminal A %Y
1 Luminal B (AUC=0.98, #E#1% N 97.3%) . Cat-
alano Z5*3@ 1L *F-FDG PET/MRI %A% 2 575 21 1]
I T T 13 1 IE R R AL, Hod HER-2 B4k
g3 8 1) ADCmean (P=0.009) 1 SUVmax (P=
0.046) 2. 3 =T HER-2 FHPE 8, Ki-67 IRk B
) ADCmean {2 1K T Ki-67 m&RIE#H (P=0.011) .
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I PE N 82.8% » BBURKEE N 79.7% , H5 57 FE N 86.0% , 7
HPIE K IAE PET B8 2%+, TNBC 1 SUVmax i &
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I, ER/PR ) £ ik 5 SUVmax A & 2 1 1M % (=
-0.27, P < 0.01;r=—-0.19, P < 0.05) , Ki-67 f{) £ ik
5 SUVmax fl SUVmean £ & 2 IEAH < (=042, P <
0.01;r=0.19, P < 0.05). % I, BARAZFH ARG
B AR 3 BEE 46, {2 "F-FDG PET/MRI £ 2 i
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PRI S8, 55 LI DR P JRE 27 2 45 8 il B Ve 7
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FETARZ AR B IAT 2 5 ZEER T KR 1k
TR/, BEAR R 20 W10 . NAC J5 ik B9 5 56 4 2%
fi# (pathological complete response, pCR) ] & & B H
M BRI A7 28, AR 47 60%~85% 1) 8 44 X
A ONE, TR LTI 2 T8 B2 B I i R R
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[, “F-FDG PET/MRIZ % 7] LAE AL IR 7 i fE v
T NAC [ 2, HIRGFr SV L A 2 5 ne 5 i
b SN I6 97 SN o Sekine 25595 LG T 74 91 B3
NAC ¥ 77 Al J& [ "F-FDG PET/MRI 14 , A 45 Js 22
4554, "F-FDG PET/MRI il il pCR A1 pCR & &t
R BB L FNRE 5 P53 0l R 72.2% 0 78.6%, HLAEIR YT
A1 LR S A 0 A B i R B AR AC ) R pCR R R 35

BT AR R A K HR 3 (P=0.018) . {E Mooij 25
fRrsizas rh, 42 514552 NAC FIFLIE B35 0 I (E BT
B G =N 14T *F-FDG PET/MRI A% 2%, 0 70 3%
B, 45 &5 J5 2 1 98T SUVmax A1 SER R B& 1 20 Eb
A] A4 ) “F-FDG PET/MRI [¥)12 Wr (8, 4R 1 HoR
RE T V6 77 J5 Wbk L 5 B 0 3 000 S b R 4
Mo Koyasu 25 "8 3L IR & H PET (dedicated breast
PET, dbPET) N AHJF 48, 7E dbPET L, 3E pCR Jif 8 (1)
SUVmax ¥ % 5 T~ pCR 98 , dbPET #a I 4 pCR Ji
IR 1) RABE (57.9% )t 5.3 5 1% 38 PET (21.1 %,
P=0.016). HHEIHFLUEYE R A, 6T 452 8 e
T AL B, "F-FDG PET/MRI & % 5 JA 750
J5 9% 983 S5 N7, A3k AbPET FAS BT % J 44 584G 2k
A I LRI VA T T R

5 "“F-FDG PET/MRIZEZLARIET R FEFE A ER
vaz:

“F-FDG PET/MRI J2& 5 Il 7L i e TUJm B A= 77
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SUVmax MK ADC E 5 & 3 5 TNM 73 3] =iz 24
i1 Ki-67 KI5 55 5 AH5C, H ADCmean 5 115 A 3%
A IS TEAR T ADCmino Gelezhe 257 i 15 43 H MRI
L "F-FDG PET/CT &€ & Z 513t , ADCAH - 145 55
1 93 (positive enhancement integral, PEI) 2 SUVmax
{85 UM vE T S 45 21 (Nottingham prognostic
index, NPD 22 [B] f7 45 & 35 A SR, 13 45 51X 2 5E
B AR S B i 1 TS AR e % T SE S TN NPT
RS 2H o Huang %55 M 113 51 7L B & 22 5 19 PET
HTMRI UG A $ BT 84 AN U 5 RRAE , HAE Tt
oo B KA ATF B (recurrence-free survival, RFS) J7 [H]
I B v B HE R 5 1 4F AN 2 4F /9 RFS *F- 2 AUC
{543 ) 4 0.75 F1.0.68, MRI 47 £E 1) 2 & 3 A= Ji B
(gray level co-occurrence matrix, GLCM ) ¥ Z= 55 9 —
LA PET 742 ) GLCM 72 5 72 RFS Tl Il 452 34 v
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T B EEEH . PET I MRI 25066 05 45 250
o) SRR B RIS MR AR 2B, 276 “F-FDG
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e £ i S R TR A T it 248 L e 5 T 77 A
() — R0 o iR A B8 A I 5 s A A g A
T BN LA R SRy 3 fe 9% IS O, T R IR T VK B2 A
(tumor-infiltrating lymphocyte, TIL) H T 75k B2 41 Jifg 25
T AEN e WL T PR JR 40 A v 4 o Murakami 2554
KI, "F-FDG PET/MRI 2 £ g % Fil il TIL f) 3% 1A
KF S 5 TILAK R IE B # AL, TIL & Rk B 1
SUVmax ¥ = (P=0.013). H#i, % F "F-FDG PET/
MRI I -5 8 A 02 2 18] (R AH AT 72388 L
Rk, (H AW R R, "F-FDG PET/CT % J i firh
JEAS EV R R IE KT, L anBE SR $0 5 15-3 (carbohy-
drate antigen 15-3, CA15-3) . Dong &"" 45 i, 7E AT
SEFLIRIE 2RI T, "F-FDG PET/CT A4 & &
1fi3% CA15-3 7K T B 3% . Mwania 55925
154 B 36 97 Ja5 10 20 I B8 3 0 70 R B, 84.4% 11
CA15-3 K~V Jt i B J 38 £E "F-FDG PET/CT 3R
H 52 K, 1B SUVmax 5 CA15-3 /KT 2 [8] A B 2 5%
% (P=0.385) . Ak "F-FDG PET/MRI £ A& i) A~ i
RE P B T8 A R0 AR B L e B I3 o B R
P SV

7 HAtPET R A&7 A FLBRIE PRI A

FEFLME 73 T AR ot e eh, H AT 0 2AR
R T BT P R R R I A i R AR R 32 1k
g,

A it R A A 8 I T I S R A 1) S AR
WHE SR SZIL T B B A%, “F-FDG B 5T iR 4 45
A S8 R AR . - R ('C-Me-
thionine, "C-MET) 72 ¢ # WL & B8 PET 2A% 57,
TR N FH T 0 e 28 2 AR 2 BRI AR 2R, Jl i
A0 M A B R B, "C-MET 353 55 40 i A 22 4y 34
F A FH DG, 3X 3R B C-MET (14 /= 66 3 AT g 5 7L ik e
1) 1oy S8 5 R AH OG M  Sato 51 I8 I — I AL I IR
5 GRS B BT, XS EE A T UF-FDG M
"C-MET PET G4 1E, 45 SR E W, "C-MET X} T+t
LG50 Ak I B T “F-FDG, B T 3X — & I, 1% &
8 I I HR A 2 R k£ N 1 Il R I A G
E ST S T pCR, X R B "C-MET PET A% 1E
i HE PP At LB AR AT O LA AR AL R IR TT
BT H MR . FRARK Z A CPF-Fluoromi-
sonidazole, "F-FMISO) #& —F i DK MR AL A9 5 g
g S A S 1) b R = SRR, LSRR PR L S Ik
i g8 () s SRR B, 5 %15 5 T - 1o (Hypoxia-
Inducible Factor-1a, HIF-1o) 35 £ IEFH LM, 7E L

i i 22 RS B b B SRR B0 W DR L Y D .
Cheng 557} 16 151 ER BH 4 7L e 585 (14 33 ANkt
BEAT o3 M1 R I, L 28 SF-FMISO ) H8 B8 5 F ok it
W N JR AR YT 3 H IS B9 2 JE 17 150 52 IEAH G, A
4 h IR 5 5% b (tumor-to-background ratio, TBR)=1.2
DABTE, WT AT 889% I35 i 12t g (15/17)

SR UG 1 TR VA% SR AR D O B AR BT A
MR S P A 1) e R 400 i 3R T Rk K 2 A, AT TG B
VPG LR A R o ARE — BE (CPF-Fluoroes-
tradiol, "F-FES) A& s Bt RTEAR Y (B A 4041,
Kurland ££™75%8 3k B 11 U 5% (¥ 327 4> 7L s 42 i3k
FTEFE T R I, “F-FES PET &9l ER FH 1 () AU
MR 78%, e 514 98% . PR SZ M 3R AH I FE R
T, HER A AR T ER, A VR g 5 2 e
("®F - Fluorofuranylnorprogesterone, "“F-FFNP) /& M —
CAE N A o R 47 I PR PP Al 1 25 T PRI HR £
Dehdashti &£ 1 43 4] ER FH 7L AR i 4532
PN 43 WATE YT R JE ) SF-FENP PET U, 45 L, X
HIT A RN 28 1] 55 F-FFNP (1 S 248
SUV ZA6=7%, [FIIF X 70 B AR KT
XA GRIR T TE NI R 5 IX R W] F-FFNP BE %
A R ER FHAEFL B e 2 19T R 2z 2k
BT (Trastuzumab) 7& HER-2 [H 14 3L R e 55 22 1 b v
1897 7715, ¥Zr-Trastuzumab PET &A% 7] DL 52 B X
HER-2 BH P 5 &k 09 nr A AL . Ulaner 25 & 31,
¥Zr-Trastuzumab PET/CT 214 &% £ I £ HER-2 [
P L e S AR N AR OR I HER -2 FH PR e #2 1t
M 9 HER-2 38 8] V6 77 P00 tH 58 22 78 72 152 26 i
H o B X R AR i R A I R S B b AR
“F-FDG, B EATE A 2T i b B T E
KIS 7 AR 18] 735 B8 751 AN T A e g A7 B
T SRS V0 7L M A P R, D B A
WALTF RIS I SR

8 = &

g5 b, — &4 PET/MRIAE Ny — Mg X i) 2 83
T B ER, Befl xt 7L R R AT A R AL
o REAS HE X SR BEAT 2 W 0 390 1 0
AR ST 2350 . 81, H AT PET/MR {E I R _Fid %
AR IT IR AR 7 R B0 (1 7F 7E A
L AR AN T RE (AT A B, PET/MRIAE 7L
S N P ANl S E R LA S T E

P2 S

A A 2 7 A AE R 28 0 R
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