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Abstract

Molecular typing of breast cancer is of great significance in guiding clinical treatment decisions and
prognostic evaluation. Traditional pathological biopsy, as the gold standard for molecular typing
diagnosis, has limitations such as invasive procedures, tumor heterogeneity and poor timeliness. In
recent years, Automated Breast Volume Scanner (ABUS/ABVS) technology, especially its coronal
imaging features, has shown great value in non-invasive prediction of breast cancer molecular typ-
ing. In this paper, we systematically review the relevant literature to explore the association mech-
anism between the imaging characteristics of ABUS/ABVS and the molecular typing of breast cancer
(Luminal A, Luminal B, HER2 overexpression and triple negative type), analyze its efficacy in the
evaluation of differentiation degree and prognosis, and review the cutting-edge progress of radi-
omics models and multimodal fusion technology. The results showed that different molecular sub-
types showed significant differences in the ABUS coronal plane: the “convergence sign” was closely
related to the Luminal type, and microcalcifications were more common in the HER2 over-expres-
sion type, while the triple-negative type was mostly characterized by clear boundaries and regular
morphology. The ABUS-based radiomics model further improved the predicted AUC of molecular
typing to 0.82~0.87, providing a new direction for precision medicine. This review also discusses
the current challenges in the clinical translation of technologies, including operational standardi-
zation and sample heterogeneity, and puts forward prospects for future development directions
such as deep learning and dynamic functional imaging.
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1. 53|

FLIRIEAE R AR AP R 26 B i R P IR, o0 S I R T RIS A T P sg e . AR
#5585 13 Jii St. Gallen [EFrFLIRE 2SI, FUBRE T 709 Luminal A %, Luminal B 714, HER2 i &A%
F1 = & (Triple-Negative Breast Cancer, TNBC) [1]. AN[FFMAEIGTT 77 5 M UG FHIE_FAFAE B35 7=
St HET, 707 B E R ER S A A HOR (R ER. PRy HER2 % Ki-67 k), (HZHIARLFLE
—JE JRBR I TEAS RN R G A R v, PR ACHRORE M DA T S B R A 1) e B, HARS I RE I AR
KA BB RIATT R [2]. EX—HE R T, EFRERFEARRETLAINME . 2t Asem s, Bl
Iy o BTGB A Fi s . B S AR B R (ABUS/ABVS)YE N A BRI B 500, I8 A
W=ZERAR AR, DERTE T AR A Al K AT B AR LR (3] FLMURR R DR T AR RETR T
R FUIRA LA S5 K e 2 BT A R R AR A, JC AR TR “YEIRAE T SRR R —— X —
FRER I AR T A L 2 e b Herpo 0 SR AE, TRABCORBHO (3] [4]

AL BIERGNE ABUS/ABVS Jeb IR [ SASARFE -5 FLIE 73+ 70 UM O I s i et Jg . MBR
JEE L RHE - 2 BOCERLE . SIS Y A e SR A YA EFE R bR, A FLIm A e e AR 2 i B it
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2. ABUS/ABVS iR SRS FFIEFREN
2.1. BAREMS X RAkE

H 3N LR B RAR R G (ABUS/ABVS)RER 1 UM A HOR I B R D . 54% 48 T4 75 O A
BEWAE, ABUS KH B AR EATAR A4, I8 Sz v i 2 (Il H 5~14 MHz) s TSR A%
), EEEHRIIRALR. AT, REAAIRE —RIDESR 4k B, £@=4E@HmkE
AR, ATTEREWTIH . SR TR TR 1 = AN AH B2 B0~ 4T 2 P 1H) 5 2 (Multiplanar Recon-
struction, MPR). JelIRTHI(EAR “ AKBHF1H” WEAN ABUS fc L2 Wi B I G A, HAREE T Rens 4
SRR AR LSS M AE AT T B KR T 77 7)) 0 ARRFAE o 31X — ¥~ 1 AT T S LR 5 8 R G U
RAEAT S B AR TORES, AR BE M IR R RS fE A Rs A A1 (4] [5]. FrdEAb st (AMmAr
TEAAL PN )i ORI LR B R T L, I 3 AR 2 it 12k

2.2. ERES R EAE R

ABUS JebtR [ A8 0 & — RV E AR R I, HARHEA E SO T R B R e H B I RAE
(Retraction Phenomenon): ZFFR “KFHAE” , FaAEDARI b, JiRg & BBl R AA 2H 23 1% 45 46 2 2R 2 T8URE IR 1) v
OIS, TRRUKFEYETE . X —1ERAE Luminal A B0 MRS b 0 26 2 2 v T A A 6] O BRALA
S e (R e 4EXG A= SN AH IS, e AR v s D W4 S Ak (Microcalcifications): I RURBZR
R, JEITAIMER . R ABUS SERTH L, M85 L7E Luminal B BUFT HER2 i #8226 Bl 25
T HARNEAY[4] [5] [7]0 FTE RS I Rg A AR A U & BR AR BEAE 5C, HER2 973 n il it MAPK I8 B (2 i2E 45
EHBUUR[4]. LR EGTEAFE: =B R FLIE L IR T 5 R I i FUE A S, X —RHIE -5 O 3
PEAHR——TNBC £ 2 KA K, SR AL 4384 SN . #H, Luminal 2900 55 2 LI il S50 5 &
FPIR, S AR 2 1 A KA 4] [5]6

23. FHEBRHSITMEATE

NTRIRSAAGRAAE A B ) — B, DF RO O S 2 DR A bR e . i, “VZRAEFRME” RO
AL ERDIRT b2 = ANESE R W] W>5 S A i 1B A8 e iV 3R o S AR E SO 1 em? B4
>5 MR RIS o 320 53 I SE VAl T A 2 23— Jirv e 5 1 ] 75 RO RE Sk 5 e 5 ol R 2L 23 e A A 58 3
5 [ 5 22 3 (Echogenic Halo), WIE SCy “VE ML S 5 4 Fr i 2 AU b 7 i B A2 IR, RS Dy At
WS o XA EALE SCRF ST TR IET FL I ] SR VR ES ho L AT L. AR, o)
FAEEAFR D TR REZR, SR FHRAUN AR “BEERAE” FRMIE A K AAELLE) [4]
[5]o 3X&8 “HPERFAL” LR RO A EAT R, (D5 B AR VEAl R AP 24T 9

3. P FRENMBHEERURI

Luminal B FLIRRE(EFE A B WANZ) 5 TA AR 60%~70%, LAMER R SZ AR (ER)FI/E 22 I3 %2
P (PR)FH T 25 NHFAE . ABUS IR A% b, 28 DL R R AR : JLRIER & : /FA Luminal B #
BRI EHRRE, L BIZAE Luminal A BB 3% & T HAD A, 2R RS SR, JCRAEZ Luminal A
BRSO R (2] Fooq B iR (0 (2 2F 4 3 A OB DIAE G FERRE 51T ROK RS H, TGF-
Bl B VRS B EBE PBK/AKT/HIF-1a {55 @5, FEEBHL a-SMA (VLT 440 br E4)
A COLIAL (RJFEHEA)RIE L, (R ELF4Em oty fEdarBor, BAA p-PI3K. p-AKT.
TGF-p1 Fikia AT 2 LA B(P <0.01), {5 FH 25T 1005 (0 5 J2 500, 3X B2 1 3R0A 535 i,
AT FR D 50% [8]. Luminal ZUFLIRIE R “VCRAE” [FFEH TGF-A1 W3, IEREAE R, Luminal
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A BRI H TGF-p1 BEMER R 3 & T TNBC. #Liil b, TGF-p1 @ik SMAD3 filf & b 50 M8 AH 5% ik
YA NL(CAFs), JRIEIRBRITRL, T ABUS JebR T AT WL AR AT 4E AR [3] (9] AP SLEE IR 5000 . L
B P(MCE-7) 5 B AT AL B 7% f5 , AT 4R a-SMA RiETHE 3.2 fif, HAUMIAE 713855 .

I TGF-B A5 7)(SB431542)f5 , a-SMA K& T B 60%, ESE TGF- 2/ FA4EA A% L R [10]

I RFAGRER: ABUS BUEH “YRAE” BHPERE AL EAR TR, BRI % &R 41 1.8 f5(P=
0.003), HREHEZI T M 558455 “HEHR” B —23][11]. WEFHES/E77H A Luminal 845 R I
NI GAR BB RITE (Spiculation), J& 77 [P (G U7 [ Pk 99) A A B2 v T = Y . XA Sk
FUAIR 25 20 20 23008 A (V008 AR P —— PR S 4 24 () 75 S R R v T IR AR 41 . ik ;5 2 (11 Emax. Emin)
YA, KU H SR RE, SR B 4E R E —34] [6]. HER2 i FKIAM L HER2 £ 915
FHIE, 2905 FUBRHE I 15%~20%. HAE ABUS FARTH AR T MR I A : TS E R B Ak A 2
BE R T HAMLA[4][6]. LA Z BHBRLRE SOIR, BOREEEE . Pl b, HER2 {5 5@ BH0EE
i PI3K-AKT-mTOR ZRIK s BEAE 1 g A Bt B e, i FLIRMEAR S BUMCA ST IR AL, 1 T W0 B M o 1R
BE(ALP), 7 SRIEBE KA VUL RS R[4] [12]. BRAL, SRR iR, BB e R AR
PETE R DETEAS MIRFHE: HER2 RERIERRMEH 2N Ria%, 577 R Fg5R4].
j 8 §(Contrast-Enhanced Ultrasound, CEUS) e/ H MRS 5 &, Alder MK LA I~ v+, ik
H M N A K R F-(VEGF) ik 175 5 10 L8 AR i 14 1848 2 30 (Emax.. Eratio)¥2 3 55 T~ Luminal &Y, %
B A R P A, SHANEEE . 105D B BRAE sSAH TR [4] [6] [13]. —FIPEFLIRIE (TNBC) R =
ER. PR 2 HER2 Fi&MiE4, 24 FLERREN 15%. £ ABUS ®UIRTHRFE S HAR W R B 2R R 1L 59E
W7 5 TSR0 : TNBC £ 760K 110 52 07 T FAT R 25 0 B A 2.2 v T AR Y 3] 2 IR A i

TEMTL S 2 TNBC B0 K (3] [6] [14]. X —HFEJE T TNBC H Wnt 18 5 5 5 S0E F0 1) s 2F 44t
M3k, SR TR S B (1A Luminal ALK 40%), IR - 1B HR F0H 4> ABUS El{gH “id
FUEM 7 BRRIE S L B R - R SR B = 7 4k X HEEAE OC[3] [4]. TNBC J8El CD8+ T 4
RS RS, b IFN-y HfI AT 4edufidiq, 32D 2 ik, X — et i i i ) 20 2798 8 a0
REAE UM A B S AR AR R 0] LU FE ) 2441 [10]. IR 5 5 7 RfIE: TNBC IR S 2 B 51KIE S, J5
J7 IR 4] (6], FORERELANALAE: MORA RS B AR L (RS, R PO S RIS, A
IBEDXTE R 0 o S R AE 2R, B2 o RES 4]

4. RGTHESMEEYEIT ARG KEK
4.1. SUEERRGTN

U A (R B PPAG IR B R ) B2 A bR, 50 7 B VIR R . 200 FUUESE,
ABUS Sl bR HURFAE P A 200 R - AIRES . e 5 “ILRIE” BEMR(R 4l LR ] 2
r AR Ed), FAEYSARAAE T S MR AR e TS, FO VIR PR AT LR SUA P i A I B
OPEHES . BLAh, BEFR > 40 &R R RS <2 om W02 m ARSI T 1. AR A0 R -
O RIIILGHRM . AR L5 77 1 75 M58 o SR LERFAE s e 240 L B JE v R (KGi-67 7 ik) e
PR e IR SEq I (4] -

4.2. FEBLTT TS

ABUS 7E 75 3748 BI4L 7 (Neoadjuvant Chemotherapy, NAC)ST R 5 TH R UM E, JCH S AR 40 F
WA ZNAS B : HER2 1 RaA AL 8 M A AT BURR, ABUS W& s Ay 7 58 — J8 3 /s g A pH il 25
g/, HARFUAAL 590 LR AL B AR MEAROC[15], HRAQ R E LB HE : A1 /b L I8 Y IR A5 508k
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55 S AR B A [4] o Luminal 845 = [ 8L SRR/ IUEAST 256 =S, = BB 5 i 595
W PS5 B, S LYE 7 55 S A R — 1) LT ARE SN[ 15]. ABUS 14l NAC J7 2R B AR TR PR IE 85.3%,

5 BN (S ) I — B [ 15]. (HRER, B0 TNBO)FREHIL “f28 - JWERfE e ”
PG MR ARARGE /N e T4 RS PEOR ,  PTRES AT 5 T IR K M BT 4R AT (4]

4.3. FRTHANE

ABUS RS IR TS # VIS, J9lm PRI AL E ZRNE R JERALE: PSRBT, HAL
HIATRE S m e (RFERS AR . PSR . SRR R AR NSASE, JCHX HER2 I RIAM . 54k
A (RS AR ARG A i 0 AR SR T A 75 T B S IR A R A R SR o e DR T R A AN e
Luminal B B4 & 5 & K TR 7, (EU6F TNBC A Jo 5 3 820 13]. B Al R -5 B AR AR B i i Pl A R
(Nomogram) & 2 & 7+ 75 Tl &k s, LT 5 —ZH[4].

5. ZETSHA SHAE R
5.1. S F o BITRNIEE

18 40 2 (Radiomics) il i =i S AL HLU R 2 G P (1) 8 AR, RTINS ZY, A ABUS Zr#r i@ (b
YEFE[14], FET ABUS [J8UR 2 SR AE 5> 10 BRI T h R IR 7. ER/PR RASTRI: VPR T
314 MFIEFRIE H 37 AN AURFAE, MR R T ER/PR XUSH P 7L AR AUC i5 0.872[2]. Luminal %4
WA Wu Z5E5d 11 DAL AR ) “Rad-Score” Tl Luminal B A AUC % 0.828 [13]. W14 1
Fim o

5.2. ZRTEAREE

BRI SAAEE BRR, 2RSS BONRTHE W GE 1 S B SENE : S + #1552 (CEUS):
Gong FHIESE, 456 %A 5 CEUS FHIE BRI T Luminal A B FERAIEIL 85.4%, WEEM T H—H
FEEAY(81.30%, P < 0.01) [16]. CEUS $& At 1) Ly #E v S (A WAR 5 5 Ak D) ) ) P e e e I/ A= it
R, HFEREEEE. ABUS + LR X L Ge SRS ASEILHIN TNBC, #EFRETTE
88.39% (KT LLHL— X 28 84.52%) [17]. Rl&HAHHEH] TNBC 78 X &k “AMNIES” 5 ABUS 1 “J5
J7 Il g sR (P EFRIAR. Wk 1 FTR.

Table 1. Comparison of the performance of radiomics prediction models for molecular typing of breast cancer

® 1. FLBRES TORMSHEF MR M REELE

ERES FAE
W BUE

PFORZE[2] ER/PR XUBHTY  Logistic [F1J3 0.872(0.820,0.924) 80.00%  77.56%  68.47%  86.43%  78.49%
I RAFAE 0.691 (0.610, 0.803)  88.03%  52.38% 86.21% 56.41%  78.89%

Wu 25[13] Luminal % Rad-Score  0.828 (0.747,0.911) 81.82%  78.05%  92.86%  55.17%  80.98%
U2 FIZE ] 0.832(0.751,0.915) 8531%  80.49%  93.85%  61.11%  84.24%

1 T H Ry AUC (95%CT) UK R ViRriles

Ge %[17]  =WiA Logistic [F]J9  0.821 (0.752, 0.890) 82.50%  72.50% 41.20% 94.60%  74.40%
CUS 0.726 (0.685,0.764)  53.20%  73.80% 43.60%  80.60%  68.20%

feray
Gong ~¥ 1\ iminal A % CEUS 0.738 (0.697,0.776)  55.70%  74.90%  45.70% 81.70%  69.60%

[16]
CUS+CEUS  0.730 (0.688,0.767)  58.00%  74.90%  46.70% 82.50%  70.20%
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CUS 0.840 (0.805, 0.870) 71.30%  67.60%  65.80%  72.90%  69.30%
Luminal B %4 CEUS 0.671 (0.628,0.712)  61.30% 63.50% 59.50%  65.20%  62.50%
CUS+CEUS  0.888(0.857,0.913) 69.20%  70.20%  67.00%  72.20%  62.50%

CUS 0.605 (0.561, 0.648) 32.10%  91.00%  33.80%  90.40%  83.70%

ﬁ}%@z@ CEUS 0.612 (0.568, 0.655) 20.20%  86.80%  17.90%  88.40%  78.40%

CUS+CEUS  0.652(0.608,0.693) 34.20% 91.20%  35.60% 90.70%  84.00%

CUs 0.803 (0.765, 0.836)  60.40%  90.80%  50.20%  93.70%  86.70%

=R CEUS 0.749 (0.709, 0.787)  54.00%  80.80%  30.20%  91.90%  77.20%

CUS+CEUS  0.829(0.793,0.860) 58.40% 91.30%  50.80% 93.40%  86.90%

CC 18 0.819 75.00%  83.10% - - 81.70%

= MLO #7 0.791 91.70%  67.80% - - 71.80%

cc *ﬁ% z_’; MLO 0.838 8330%  86.70% - - 80.30%

CC A 0.520 2220%  44.00% - - 76.10%

Son Z[18] ﬁfgjlizﬂ MLO #5 7! 0.645 11.10%  83.90% - - 74.70%
CC #% +MLO

e 0.556 11.10%  79.00% - - 70.40%

CC 15 0.659 83.90%  86.70% - - 56.30%

Luminal 7 MLO #5%! 0.556 48.00%  61.90% - - 70.40%

cc ﬁﬁz}i MLO 0.645 44.00%  66.70% - - 50.70%

5.3. IERNRAHRER

TR AR COT A I TR PR R HESCHRE . Wi By il 21 ABVS AR AT/ NAC
W12 A JE) N B 58 A 2 (pCR), JGHX HER2 i REMY, 48 SAMRALIG T B[ 14] [15]0 XU
SRR A W BRALRAE « 2 SIS Luminal A BN YR (<1 em), SARHAF MRS E T EMRAL TR,
G IR [19] o WA #E DRI : X6 57 AR IR s S AR AL Al RUa B FLAR 2R Mk I X g (U e e B v X))
5L 7 R [4].

6. ImARFEILBERR SARFK )
6.1. HETHEARFR

SR ABUS TE53F- 43 LT o JR I8 /0, LI IREALATI TR IG 2 B Pk BRAERR LA R . ARFO
KH M SEARRAEE : 7.5~14 MHz) ARALGMIAL/ A WAL 78 55 Y6 D J B B A E 2 7, 33
FRAEIN AR 5 (3] [4]. FEARMA S RmE: AR Z Mg oS8, FAEAMR, H Luminal £
et , TNBC FEARAE[6]. BEAh, 987 A 25 [A) 7 TR 2 0 ROT ‘) AR 1 —— B R THVRFAIE T B o2 I
MRELARRRIE[4] [14]0 FRAEAEDDAHLRIBORT: 2 800 SR LA RHE S5 0 B Sivh 5GHK, S0 54
YRR IR N R o i, “VCSRAE” BGRAFYEIE A ) NAH DG, (H IR R 2 715 5 I8 % (W1 TGF-A.
PDGF il i) v A B[ 4] -
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6.2. FIBERAE

B BBk, BEFCRTIY IR LR 7 1A 588 IR S ST KBNS AS 4T A AR I 245 (CNN) 7 HT
ABUS ZhSMMI, et S r Joim A K 2 AR AR . A, e DXSsre s o 39 (K i (82 4%
H AT RE S L 5 ] BRI LA R I o SR A VR A . 45 ROT MRS 3™ i 2578 Ji ~5 mm [X 35, SR
CLARRE . B H A SRS AL . TNBC J8 i DX 2 I s (B (A SR L) SRR B A AR M B (=
YEtL), 5RBIRIIREMR[4][14]. ZHFME TN RS BERBRAY . FRAZ2INIRE0 5 FRA)
Ll A B M 22 SR TN . ABUS 51 A Ni297: JFR ABUS SEIT 51 5 N RIEE [ 7 R R 4
Xof S P I JRAR VA R B LR SR ME ML X AR [ 1410 8B4, ABUS SRt g &, wHRTHHH by 55k
B I DIBRAR L (4]

7. &g

ABUS FEARTH AR ARFAIE 5 5L R 7 770 AR AE B 2 M OGE XM SRIRE T A R 707 M A e ) g 2L
AW EEAT N . Luminal 870 JBe B V0 SRAE S W LA 2T 40 A etk , HER2 1 RaA Y S AR SR S vy
AR S IR FEMUA] T =[5 2R 355 A 57 5 R ] o Jse 2 AT IR A A KA o — B, SRR A DO 7 10
RYTC R TSR BEAR T, 345 MR AR E S Tm B DDA R

UM 24 5 2SR G ORI SN RZHRTT T 707 0 IR e SR, AT SV AR B AR b it
WA - BEAR T S A AL S5 R PR o ARORBI AR R A TR 23S i e A oA S vr
L WA R S A5 TT 1), (R R R BT PR A S IAIE (AN 1000 1 DA BRI 2 i 7E),  BAHES)
ABUS HAR MRS Wr )RS HE I PR DR 30 RGFAL .

%, ZT ABUS M7 70 BTE QI TN A B FLIR 2T R AR Bh 2 B4 45 ST Bh iR /T ok
o ARG SEL R R R VIBRVE ], ARSI 7R . X HOR AR AR A
v, SR HES IR AR ST BT BL.

&5k

[11 Goldhirsch, A., Winer, E.P., Coates, A.S., Gelber, R.D., Piccart-Gebhart, M., Thiirlimann, B., ef al. (2013) Personalizing
the Treatment of Women with Early Breast Cancer: Highlights of the ST Gallen International Expert Consensus on the
Primary Therapy of Early Breast Cancer 2013. Annals of Oncology, 24, 2206-2223.
https://doi.org/10.1093/annonc/mdt303

(21 PRI, BRBHRKDT, #RI, S5 B S AR A TN MER R 32 1 X 2 2 A 0 IV SLBRE (7], h R 2 R R,
2023, 39(9): 1346-1349.

[3] M, E, PG, 5. U A 3RS BUDR AR RAE 5 AN 7] 73770 BY AR R APER FE[T]. /R
BER 2R, 2020(5): 531-534.

[4] k—Fk, AR, TKERGE, . AFE T BFUEE B E B3R 4 A AR AR TR T FEECRFE 2 D], I R 7 R
2%k, 2018, 20(1): 26-29

[5] #EHE, HEEL, FhFFU]. L B 3 FLIR B R R 5 2 R AR SRV 2 A (0], P BB S B 2 A 58,
2025, 41(4): 391-394.

[6] BR%, ZHE, k&M, %, HahFUARHE R BUSEHE S FUVE 7 TR AR ME[T]. | AR EE2E, 2022, 43(7): 831-834.

[71 FHE, HEk, T8, % JRENER G FUIME S T BT, BT R AE, 2022, 51(11): 106-
109.

[8] XUffA=, BEKFH, 8 AR, . 3T PI3K/AKT/HIF-1a {5 5@ 7 5 )2 B2 AR TGF-41 i S B T4 K
RIS AT AL FIMLRI]. B 5 P 5 26 K 2% 2441, 2023, 39(8): 738-745.

91 HEF, XBete, ARES, & e RA M E KR FSEAOERRT A1 ERRIERT RIEEALS P RIE
[J]. TLFREE2Y, 2003(12): 893-895, 879.

DOI: 10.12677/acm.2025.1582264 540 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1582264
https://doi.org/10.1093/annonc/mdt303

GISiiN

[10]

(1]

[12]

[13]

[14]
[15]

[16]

[17]

[18]

[19]

B, AR, ZIVEME, S SRR EE R 40 b O AT A4 M AR A S R BB B RS [D]. R = R R
#k, 2011, 33(23): 2454-2458.

W CHE, BRal, Zemetn, & FUBRIRIENE 28 m 1 8 3 2 AR AE 5 00 120 B BAH ORI T]. hEIE 2
HHEHLEAG 44 &, 2023, 29(6): 689-693.

TR, Bear, P FUE B FLIR ARG RIS VTG R TR D). mEE, 2022, 203): 274-
2717.

Wu, J.,, Ge, L., Jin, Y., Wang, Y., Hu, L., Xu, D., et al. (2022) Development and Validation of an Ultrasound-Based
Radiomics Nomogram for Predicting the Luminal from Non-Luminal Type in Patients with Breast Carcinoma. Frontiers
in Oncology, 12, Article 993466. https://doi.org/10.3389/fonc.2022.993466

X, WREFES. SR 2 TO0 AL s 23 170 BU A 2 PR FE (D).t S IMRTRIT 7T, 2024, 14(1): 41-47.

J R, EEM, XIELL, 55 ABVS SR G 8 LR B B A T SO A D] T E BRI, 2020,
22(9): 1342-1346.

Gong, X., Li, Q., Gu, L., Chen, C., Liu, X., Zhang, X., et al. (2023) Conventional Ultrasound and Contrast-Enhanced

Ultrasound Radiomics in Breast Cancer and Molecular Subtype Diagnosis. Frontiers in Oncology, 13, Article 1158736.
https://doi.org/10.3389/fonc.2023.1158736

Ge, S., Yixing, Y., Jia, D. and Ling, Y. (2022) Application of Mammography-Based Radiomics Signature for Preopera-
tive Prediction of Triple-Negative Breast Cancer. BMC Medical Imaging, 22, Article No. 166.
https://doi.org/10.1186/s12880-022-00875-6

Son, J., Lee, S.E., Kim, E. and Kim, S. (2020) Prediction of Breast Cancer Molecular Subtypes Using Radiomics Signa-
tures of Synthetic Mammography from Digital Breast Tomosynthesis. Scientific Reports, 10, Article No. 21566.
https://doi.org/10.1038/s41598-020-78681-9

LR, FWE, 7, & RIEMEILREN 2SR G AR S 72 70 BRG], BN B Bt i)k, 2022,
45(1): 51-57.

DOI: 10.12677/acm.2025.1582264 541 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1582264
https://doi.org/10.3389/fonc.2022.993466
https://doi.org/10.3389/fonc.2023.1158736
https://doi.org/10.1186/s12880-022-00875-6
https://doi.org/10.1038/s41598-020-78681-9

	乳腺癌自动全容积成像特征与分子分型的相关性：文献综述
	摘  要
	关键词
	Correlation between Automated Breast Volume Scanner Features and Molecular Typing in Breast Cancer: A Literature Review
	Abstract
	Keywords
	1. 引言
	2. ABUS/ABVS技术原理与影像特征标准化
	2.1. 技术基础与发展脉络
	2.2. 冠状面特异性特征解析
	2.3. 特征量化与评估规范

	3. 分子分型的影像特征差异化表现
	4. 影像特征与肿瘤生物学行为及预后的关联
	4.1. 分化程度的影像预测
	4.2. 新辅助化疗疗效监测
	4.3. 预后评估价值

	5. 多模态融合与放射组学创新
	5.1. 分子分型预测模型
	5.2. 多模态融合策略
	5.3. 临床应用场景拓展

	6. 临床转化挑战与未来方向
	6.1. 当前技术局限
	6.2. 前沿发展方向

	7. 结论
	参考文献

