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[ Abstract ] Objective: To examine the imaging characteristics of mucinous breast carcinoma (MBC) in multi-parametric
ultrasonography (mpUS), including conventional ultrasound, shear wave elastography (SWE), and contrast-enhanced ultrasound
(CEUS), and evaluate their diagnostic efficacy for MBC. Methods: Patients admitted to Shanghai General Hospital, Shanghai
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Jiao Tong University School of Medicine for consultation regarding breast lesions between January 2017 and April 2023 were
retrospectively included in the study, with post-surgical resection pathology serving as the gold standard for diagnosis. Patients with
fibroadenomas (FA) were randomly selected as controls from the same period of time in a 1 : 1.5 ratio according to the random
number table method. The imaging features were analyzed and classified according to the Breast Imaging Reporting and Data System
(BI-RADS). Logistic regression was employed to identify valid diagnostic indicators, construct a prediction model, and generate
the receiver operating characteristic curves for the subjects, allowing for the calculation of the area under curve (AUC). The AUC
was used to assess the diagnostic efficacy. Results: The final sample included 40 lesions from 40 patients with MBC, comprising
16 cases of pure MBC (PMBC), 24 cases of mixed MBC (MMBC), and 60 FA lesions from 60 patients with FA. On conventional
ultrasound, 50.0% (8/16) of PMBC were classified as BI-RADS category 3 and 4A, and 70.8% (17/24) of MMBC were classified
as BI-RADS=4B. In SWE, PMBC and MMBC were more frequently characterized by inhomogeneous hardness than FA (62.0%
and 83.3% vs 25.0%), and a score of 3-4 was an independent predictor for distinguishing both from FA. In CEUS, the presence of
cystic non-enhancing areas within the lesion and increased trophoblastic vessels at the margins were identified as independent risk
factors for differentiating PMBC from FA. Compared with MMPC, mpUS demonstrated a significant improvement in the differential
diagnosis of PMBC from FA when used in conjunction with conventional ultrasound (AUC: 0.949 vs 0.858, P<<0.05). Conclusion:
MBC, particularly PMBC, is frequently underestimated due to its resemblance to fibroadenomas on conventional sonograms. The
differential diagnosis of MBC and FA can be significantly enhanced by mpUS in comparison to conventional ultrasound alone.

[ Key words | Mucinous breast carcinoma; Pure mucinous breast carcinoma; Contrast-enhanced ultrasound; Shear wave

elastography; Breast Imaging Reporting and Data System
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XL O M ARRIE: D AT R AT IESE
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K H H A Canon’ F] 1 Aplio500 A 1900% (1
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W10 Ao kAT TG 52 700 B G B T S s A e
40 sZ2 A7 k3G s AR B O d s TR L LR A 21
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244 BT R —FtE, Kappaftih0.80~1.003 7R —
HE L, BRI X P<0.05HZEFA %
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2.1 MBCHIGARFMFIBLHRELER

ABFFT LN AA0HIMBCEEH , 05 401%
kb, HAPMBCHEE 166, MMBCH #2441,
[ AT, T 605 FLARFA B & 1E AT IR (&
1) o WRIFR, EFEB ML, PMBCH
B4R A (66.34+10.92) %, MMBCZ
(66.87+10.91) %, TMFAZLAER B EHBAL, N
(44.48 £11.74) % . fEAZIRATTH, PMBC
HAT5.0%M AT 4%, MMBCA H83.3%,
MFAZHAUA 15.0% M EE T AL, MR s
ZRAGIFE X (PMBC vs FA: 4’=22.741;
MMBC vs FA: y’=35.412; ¥JP<<0.05) . PMBC
HE ke K42 (2.58 cm+1.94 em ) @& K

JHr20174E1 H—2023424 H HFLISIHAE A BE
452 F AT 0 BB MG R SO A% 25 Tk

TFAH (1.82ecm=0.83cm) , ZRAGH¥EX
(/=2.414, P<0.05) ; MiMMBCZ 1kt
KL (2.18 em+0.90 cm ) SFAZHA LRI
Giit X (=1.378, P>0.05) ; Jigktfi B
] 2 741 X (PMBC vs FA: »°=0.020,
MMBC vs FA: y=1.081, ¥P>0.05) .
2.2 MBCS5FAHIMpUSHHES#7

WHLHE A L, PMBCA " BI-RADS/r
=4B550.0%, MMBC=4B/570.8%, TG
FAEEMBI-RADS /M K <4A (100.0% ) ,
ERAGIEE X (PMBC vs FA: x°=33.529;
MMBC vs FA: y’=53.284, P<<0.05, %2) . 5
FAFH L, PMBCYE R R R th Z R BRI K =
(81.3% vs 21.7% ) . WFERIEIFEALEE] (75.0% vs
33.3%) . Je AR (87.5% vs 16.7% )
MRfES £ h2~3% (56.3% vs 25.0% ) H%
AR (50.0% vs 13.3% ) 5 TESWEPES
51, PMBCIF4r3~443 1 5 I B % & TFA
(62.5% vs 25.0% ) , FiRZESAHGIFEL (8

HEER -

O ARJG B A IE S A AEMBCRY ER 7 04641 ;
@ AHHEZ IR OE i BRI T Y B 15601
@ S TR A 5 581

AR IR E R A UE S
MBC 410845

HEBR -

O SIS EUG AN B 31615
@ MG TF A ) 14~ H 1% 5 3761

A NA0HIMBCH

BEHLANA [RBI60 1 2 A R B2 4G A
S FLIRFARY B

PMBCH (n=16f) ,

MMBCH (n=24f1) ,

FAZL ( n=60 )

Bl HARMFMUNRIEE

Fig.1 Flowchart of patient enrollment
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P<0.05) . fECEUSKEI&h, PMBCZ &I MY MMBC 5FA L W, 165 8 o,
SRAIIA] (75.0% vs 20.0% ) . HEGR SIS AL PR BRIl 5 L 22 R g8 X
(50.0% vs 15.0% ) . fATEZEMETCHIRIX (62.5% (P>0.05, #2) ; 7ECEUSKIZ "+, M4LLEfr
vs 6.7%) . NG ZUFEMNE (43.8% vs 6.7% ) AR B2 7352 X (P<0.05, &
ARG AR (43.8% vs20.0% ) , 25 3) . IrAIESWEE N BA &E—8tt, i
Bt rm L (P<0.05, #3) . Kappafti#)>0.80 (2. 3)

#1 MBCEFARIIGARFE#HLE
Tab.1 Comparison of clinical data between MBC and FA
Tt wlin (%)

MBC (n=40)
TiE| FA (n=60) Vel P{H Vel P.fH
PMBC (n=16) MMBC (n=24)
sk 66.34 = 10.92 66.87 = 10.91 4448 +11.74 8.521 0.000 6.980 <0.001
AR N 2.58 +1.94 2.18 = 0.90 1.82+0.83 2414 0.018 1.378 0.179
AR 22.741 0.000 35.412 <0.001
e} 4(250) 4(16.7) 51 (85.0)
U2 )5 12 (75.0) 20 (83.3) 9 (15.0)
TR DAY 0.020 0.881 1.081 0.298
3 7 (43.8) 13 (54.2) 25 (41.7)
FEEN 9 (56.3) 11 (458) 35(58.3)

1. PEF/RPMBCSFALR] LA ; P, MEF/RMMBCHSFAZ A HLEL

®2 MBCH5FAREMBAERFIESSWEITES LR

Tab.2 Comparison of conventional ultrasound characteristics and SWE scores of MBC and FA

n (%)

] MBC (n=40) N )

i PMBC (n=16) MMBC (n=24) FA (n=60) x/i PR A P

R AY 1.204 0.272 0.790 0.375
FLIR L) 8 (50.0) 6 (25.0) 21 (35.0)
FLIRH SRR 2 8 (50.0) 18 (75.0) 39 (65.0)

bIZSS 5.956 0.051  25.993 <0.001
F) 6 (375) 2(83) 38 (63.3)
I3 8 (50.0) 16 (66.7) 21 (35.0)
HLSf 2(125) 6 (25.0) 1(1.7)

fuL; 8 9.242 0.002  40.957 <0.001
b1l 11 (68.8) 7(29.2) 57 (95.0)
AT 5(31.3) 17 (70.8) 3(50)

AR T 4.508 0.034  15.120 <0.001
Bk 4(25.0) 10 (41.7) 4(6.7)
IKEAE 12 (75.0) 14 (58.3) 56 (93.3)

YA [l 7 19.925 0.000 3.449 0.063
A AR 13 (81.3) 10 (41.7) 13 (21.7)
AL Rl 7 3(18.8) 14 (583) 47 (783)

[l 5] M 8.996 0.003  26.801 <<0.001
¥4 4(250) 1(42) 40 (66.7)
AR5 12 (75.0) 23 (95.8) 20 (33.3)

1k 1.036 0.309  17.970 <0.001
el 1(63) 8 (33.3) 1(1.7)

Jo 15 (93.8) 16 (66.7) 59 (98.3)
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A PMBC <n:124>BC E ;1(1)\;}30 (n=24) FA (n=60) K A L P
Ja 7 Il 29.371 0.000  29.945 <<0.001
Toe A 2(12.5) 4 (16.7) 46 (76.7)
Ko, 14 (87.5) 19 (79.2) 10 (16.7)
LD, 0(0.0) 1(42) 4(6.7)
%% Il e 0.642 0.423 18.050 <<0.001
i 5(31.3) 17 (70.8) 13 (21.7)
o 11 (68.8) 7(29.2) 47 (78.3)
Ml 5.709 0.017 4912 0.027
0~14% 7 (43.8) 12 (50.0) 45 (75.0)
2~3%% 9 (56.3) 12 (50.0) 15 (25.0)
IR EWAE 2 8.131 0.004  20.841 <<0.001
<0.7 8 (50.0) 9 (375) 52 (86.7)
=0.7 8 (50.0) 15 (62.5) 8 (13.3)
BI-RADS432% 33.529 0.000 53.284 <0.001
3M4A 8 (50.0) 7(29.2) 60 (100.0)
>4B 8 (50.0) 17 (70.8) 0 (0.0)
SWET-43> 8.047 0.005 24.000 <0.001
1~2%% 6 (375) 4(16.7) 45 (75.0)
3~44% 10 (62.5) 20 (83.3) 15 (25.0)
. PHF/RPMBCSFA4LR] LLE:; P, fHF/RMMBCHFAL A LK
%3 MBCH5FARJCEUSHHELLE
Tab.3 Comparison of CEUS characteristics between MBC and FA
n (%)
R PMBC (nzll\g})gc . l\jl(li/l)BC (n=24) FA (n=60) 7 PR 11 PAE
MR 0.676 0.411 5.543 0.019
TR 13 (81.3) 22 (91.7) 40 (66.7)
el 3(18.8) 2(83) 20 (33.3)
o 5t 7.984 0.005 37.644  <0.001
i 10 (62.5) 7(29.2) 56 (93.3)
NG 6(37.5) 17 (70.8) 4(6.7)
Wk SIS 8.911 0.003 35.412 <0.001
Fiou 8 (50.0) 4(16.7) 51 (85.0)
ANH I 8 (50.0) 20 (83.3) 9(15.0)
5 It 8.296 0.016 25912 <0.001
RN 3 7 (438) 18 (75.0) 11 (18.3)
B 0(0.0) 0(0.0) 18 (30.0)
E[2E 9 (56.3) 6 (25.0) 31 (51.7)
HATRIN S M 17.685 0.000 32747 <0.001
%) 4(250) 3(125) 48 (80.0)
A5 12 (75.0) 21 (87.5) 12 (20.0)
HAR ] 20.070 0.000 42,000  <0.001
K 5(313) 14 (58.3) 0(0.0)
FNIEN 11 (68.8) 10 (41.7) 60 (100)
HEVETCIETRIX 26.203 0.000 34.020 <0.001
1 10 (62.5) 16 (66.7) 4(6.7)
P 6(375) 8 (33.3) 56 (93.3)
GG LW A 11.197 0.001 45317  <0.001
el 7 (43.8) 19 (79.2) 4(6.7)
g 9 (56.3) 5(20.8) 56 (93.3)
THAE I R PR S 3.890 0.049 29.624  <0.001
H 7 (43.8) 19 (79.2) 12 (20.0)
Jc 9 (56.3) 5(20.8) 48 (80.0)

. PAEZ#/RPMBCS5FAZLE LA P, /RMMBCS5FAZ ] H#K
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2.3 ZEFTBAEITMBCH I T E £ RS
WEELL &

2 Z [ FlogisticZ 4 A 0115 H 4 5IMBC
SSFAM ST TR0 R 26 L4

22 HIROC I Ze I3 A1 KR P\ & SWE AT
[FEEA SWE . CEUSJA FImpUSHIIZ Mk hE, 45
RIR, 7E4PMBCHIFART, % HUHE A +SWE

FempUSHE B U 75 1 58 B 3% 2 T+ H2 W
WAE (P<<0.05) , AUC%M450.908. 0.949 )%
0.858; XIMMBC S5FART, #HLHA+SWE )&
mpUSHELF Al F HLUEE 7 e FE THH2 s ek, AUC
23 91°50.939 . 0.9745.0.936, (H 35 #1245 0]
ZKRE 2 R LG i=E X (P>0.05, &S5,
K2, 3) .

*4 MBCS5FAMIMpUSTES % EZlogisticEl A4 #7
Tab.4 Multifactorial logistic regression analysis of mpUS signs of MBC and FA

AN PSR E R OR (95% CI) Wald {8 Pl
PMBC vs FA
R
J5 )7 Iml P e 29.984 (5.408~166.256) 10.430 <0.001
AN 20.879 ( 1.685~258.659) 5.636 0.018
MEHMER 4.724 (0.509~43.845) 3.144 0.172
ML A7 5 2~35% 3.544 (1.091~11.509 ) 6.413 0.035
SWE
PE4r3~441 6.545 (1.798~23.82) 10.803 0.004
CEUS
FPETCHE R X 26.248 (3.532~112.714) 16.012 0.001
NGIG 2SR INE 14.538 (1.535~70.013 ) 8.827 0.016
MMBC vs FA
BRI R
S5 75 1Al g 16.415 (1.232~218.771) 8.372 0.034
[t 25.089 (1.711~367.823) 5.532 0.019
MLERE 71 96%0=0.7 11.749 (0.769~179.412) 7.029 0.076
SWE
PE533~441 8.456 (1.07~66.853) 3.547 0.043
CEUS
NGIGZ SR INE 34.838 (5.028~241.383) 12.926 <0.001
FMETCHE R X 14.257 (2.093~97.104 ) 7.369 0.007
HSRIES AR 14.572 (2.094~101.417 ) 7.325 0.007

&5 MBCS5FARIMpUSIZ BT 2RE

Tab.5 Diagnostic efficacy of mpUS in MBC and FA

215 AUC (95% CI) Pfi RIGE% FESEE/% HERE /%
PMBC vs FA
“HRLE A 0.858 (0.735~0.949 ) 0.022° 87.5 75.0 77.6
HHLEF+HSWE 0.908 (0.820~0.962 ) 0.058" 87.5 83.3 78.9
mpUS 0.949 (0.871~0.986 ) 0.003° 81.3 96.7 90.8
MMBC vs FA
WL 0.936 (0.861~0.978 ) 0.763" 87.5 81.7 75.9
HHH T +SWE 0.939 (0.865~0.980 ) 0.096" 91.7 83.1 85.5
mpUS 0.974 (0.914~0.996 ) 0.067° 87.5 90.5 97.6

a: WHLUEF vs HHUBA+SWE; b: HHUEF+SWE vs mpUS; c: #HUEF vs mpUS,
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B2 #AEGN (EBE, X, 665, MMBC) KImpUSE
Fig.2 MpUS image of a typical case 1 (female, 66 years old, MMBC)

A: JREBFE R AL RSN F BRI M (EF348 ) , BI-RADS 4A%%; B: CDFIRIRASNZHITR(EE (Alder 3% ) ; C: s
SWE L 1¥4r34r (MiZkf%) ; D: CEUSRBIIIMbE (F5kiR ) SRR, Wm0, PN, RSN, S22 10
B (HMAAMR) , BI-RADS 4B2S, ARJGRHEAKAIESAMMBC,

E3 #AFG2 (BF, Xtk 57%, FA) BImpUSEK

Fig.3 MpUS image of typical case 2 (female, 57 years old, FA)
A: JKERTRZEFLA R IRE e (TE4R2k) . BI-RADS 3%%; B: CDFURFASHI IS (Alder 02 ) ; C: JFESWE [

P2y (MiZfus) 5 D: CEUSTRENKMIME (1R ) RAREER, BI-RADS 338, RIS AR ATEINFA,

AHSE B 53Br 16HIPMBC . 24IMMBC
60 FATEmpUS [ BFFIEER I, HIREA
M ZWiTE bR, AR EM, mpUSESH MU AH A
B2 FEAR S I PMBC X MMBC, mpUSHAH
BT X MBCIE HZE PBMC 5 FA ) 4 512 K7

AW, MBCH H FWER N
(64.7+11.42) %, 87.5% NG 4chE, 5l
FERFgE D B, 50.0% (8/16) PMBCTE
W FITNBI-RADS 34A%%, ik Kb
JELZ LN FEW (68.8% ) . KL (75.0%) .
FEARIAIA (81.3% ) FEJr mlHEE (87.5% )
PRI TFARIEEL, ik th B A IDC S EAE
%, Wil (12.5%) . 85k (6.3%) . 1%
Ml (31.3%) . JEdr SR (0.0%) | I
EAE (25.0% ) 55, % PMBCIMUR 4 it 5 7

PEAG, L2 200 i 5390 286 B P FE 2 2 A 1k 2
K, MEANERR SRS A i,
R 2 WA %H 2 k¥, MBC
WEB Il & FIDC; ZEH K IE M A 8UE S IR
Yy, BTN 5 AL 2 [ 75 SR 55 R RS A T
L, SERE, 81.3%MPMBCK41.7%MMBC
SRR ZEAY, s S H A R N A K e
R OIAEA G, FRRS Mg i gUR 4, fi
BRI SR, PR R SR rEL, MBCIL
HIEPMBCZ RN 5y Bl s, 25 [E R K
SRTEAEIR A P B s > . ZECDFIES |,
56.3%AYPMBCH150.0% I MMBC 2 Bl 3 & Il
T, DR TR S MM A A A B
AHE5E 2 F W], MBCHIZL & 5 CDFLIML R
B R TUEDC, BN A AR, iR
B, RN,
SWE L BHEFE A S0 ZLALRAZ BRI 4 Bl
WA, AL I T2 8 P93 s B AR
WY Ak K MR i Gk AR AT A 4 2 A 4 A LA



(BB BB ) 2025434545300

239

JEsasn 2 . AWK, MBCTESWE [
fin, 62.5%FPMBCHI83.3%HMMBCIT-43 Ky3~4
gy, HFRREE % H5PMBC ., MMBC5FA 1) 37 7
MK 2 (ORI M9 46.545F18.456 ) , Wi N Eh
WA LRSS G SR AR Sl S 4
f RS N AT BESE P 20

CEUS & —F X8 A il B = B R UE Y
SERT AR, AR AEFLIE 1 ROEER AR 12
W F B9 H 2536 %, (EXTMBCHFGE M2 o
AW LB, BA M FHCEUSHmpUSH: Bl H
R AT D)L R 2 B PMBCHYIZ WL AE ( AUC:
0.949 vs 0.858, P<<0.05) , mpUSAZFALh ¥ i
P RAL AT HE EMMBCHIZiRLHE (AUC: 0.974
vs 0.936) , HESTLG =X (P>0.05)
TECEUSHY, 4K Z5MBC2 F1h v b i B & 1L
eI (81.3% ) o REECDFLL, MBCHH
A MAEFEE A KRIDC, SEE IR
EHME T AR, 48 K ZBMBCTES)
ik HOR B 4 e g D DR T R 7 S R L A
R HA R EUE P . Kk, PMBCHRE 40
2N ANA AR AT 400w i | il Sk AR D
YUY e AT e 20 A R A R, AR AE R
W ) AT O AR 5 L Sk 2R LA e Jg 248
A UN O S Ny AR e d b S Sl S 1| A
i 75 eI A M 5 B AR AR, A A v P B o A A
R AW, 81 (2.0% ) R E Al
AL, 261 (0.5% ) RfFlkAY, 57 S kI 2 B
R O O R Sk | DRI ) 1 2
AR

W ZHERIESTEB, R
TCHE R X RN 25348 221 7 12 5 I PMBC S5 FA
P KBS R R o H R A, U RS
FFEME X R 2 WIMBC I — 1N, Hii T3
FI R BRBT2E 5, JCIEAE KPR 75 TR R 4 51
CEU S 54 175 BT v Aff b Sz i M X — 45 1E, #2050
X ARG TR EE o FLRB AR 145 %) A (A 4 e 1
P R AR N 2, TS0 I AR R A
PEREE e 0 I G £ 5 1A S L
BB AECEUSI R IE R 22—, ARG
BT RMLER, HAPPMBCHIM LM A £ 5 1

}143.8%, TMMMBCIIFi£79.2%, it TFAW
6.7% LA PIAMIES 5 150 J5 T A N HEI 25 1)
MMBCHFA RS KB R, 308 5 I S A8
MIAES (83.3% ) 2 Mg it kit 75 1457 15 22 K [i)
5 S IV TG BR A 2 B

AW HAT LT BRI, HeMBCE R %
%, A5 1%~6%, AHIFFE R s [T 5T
JUE AT RV B, FEAR AN,
KA RZ PO UMMAELZRE; H
W, ARIFRIEZR T MBCTESWE J2 CEUS/E 1 4
ik, AXFHE BRI T e, AR
B T MBCS FUIR e UL R R FARY %51, {8
FLIR BRI L, ARTHH—LHRS
A R A PR S 5

Zi Lprik, MBC, JLHJEPMBC, 7EH# M
PR R SFAMRINAES , LLZE T8 g%
s 24SWEH H 88 bl 25 ml 4 (AR i 188 fin e =5
HEARRSIMBCH] fiE; #F— P HKHCEUS, 4%
AR L | PR RO R X | h S LR
A SIE SN $ERMBCH R, A 2Tt
BI-RADS S, #EMBCILHEPMBCHY N2
WA IREZ

F—1EE:

75 5 ( ORCID: 0009-0007-1940-7846 ) , Hii-+-HF55/E
BIE1ES:

25 J1, (ORCID: 0000-0003-3550-0243 ) , fli-1-, [¥#E3giiA
2B O L1 R T I A e B R B e
7R F4T, E-mail: medicineli@163.com,

EERBERA:

AW PEENS SCIEAHELL | BRI S H K, BEIB L &
Mo #EHOE I FURZHES S R E S T I8 SUBIT
KFR; MBS GOSN AR F i SEIE; ST, 5
EMFA S S5 ES R BAE RS /0 ZER
Z 53 RSB RAE S 00T R PAE . B RS 59
[, siidRgeit o,

(& % X W]

[1] WANGHL,HUY, TAN C, et al. Differential diagnosis of breast
mucinous carcinoma with an oval shape from fibroadenoma
based on ultrasonographic features [J].BMC Womens Health,
2024, 24(1): 87.

[2] BARKLEY C R, LIGIBEL J A, WONG J S, et al. Mucinous

breast carcinoma: a large contemporary series [J].Am]J Surg,

2008, 196(4): 549-551.



2R, % RSN FLIRBEUE B2 W RE Y

[5]

[6]

[10]

[11]

BAE SY, CHOI M Y, CHO D H, et al. Mucinous carcinoma
of the breast in comparison with invasive ductal carcinoma:
clinicopathologic characteristics and prognosis [J] .7 Breast
Cancer, 2011, 14(4): 308-313.
BOARD W C O T E. Breast tumors [ M ] . 5th ed. Lyon: IARC
Press, 2019.
FENTIMAN 1 S, MILLIS R R, SMITH P, et al. Mucoid breast
carcinomas: histology and prognosis [ J ] . Br J Cancer, 1997,
75(7): 1061-1065.
JONEJA U, PALAZZO J. The spectrum of mucinous lesions of
the breast [ J | . Arch Pathol Lab Med, 2023, 147(1): 19-29.
WRe¥e. B OE. £ 8. FURERRIVE RS 2T R
W L] R ERE R E RS, 2012, 28(12): 1072-1075.
TAO L L, TANG L, WANG Y, et al. Evaluation of diagnosis
value of mucinous breast carcinoma on ultrasound [ J ] . Chin J
Ultrasound Med, 2012, 28(12): 1072-1075.
ZR . XRS5 7 G A X L IR R g 2 W AN
(1] . R EEC 25805, 2013, 7(20): 100-101.
LI Z M. Diagnostic value of X-ray photography and ultrasound
in mucinous adenocarcinoma of breast [ J | . Chin J Mod Drug
Appl, 2013, 7(20): 100-101.
TAN P H. Fibroepithelial lesions revisited: implications for diagnosis
and management [ J | . Mod Pathol, 2021, 34(Suppl 1): 15-37.
YAN C X, LUO Z Y, LIN Z M, et al. Shear wave elastography—
assisted ultrasound breast image analysis and identification of
abnormal data [ J ] . ] Healthe Eng, 2022, 2022: 5499354.
LI CY, GONG H Y, LING L J, et al. Diagnostic performance
of contrast—enhanced ultrasound and enhanced magnetic
resonance for breast nodules [ J ] . J Biomed Res, 2018, 32(3):
198-207.
GUO W J, LI F, JIA C, et al. The clinical value of conventional
ultrasound combined with contrast—enhanced ultrasound in
the evaluation of BI-RADS 4 lesions detected by magnetic
resonance imaging [ J | . Br J Radiol, 2022, 95(1136):
20220025.
LI SY, NIU R L, WANG B, et al. Determining whether the
diagnostic value of B—ultrasound combined with contrast—
enhanced ultrasound and shear wave elastography in breast
mass—like and non-mass—like lesions differs: a diagnostic test
[J] . Gland Surg, 2023, 12(2): 282-296.
CHEN X Y, YU H R, WEI N, et al. Diagnostic performance
of contrast—enhanced ultrasound combined with shear wave
elastography in differentiating benign from malignant breast
lesions: a systematic review and meta—analysis [J]. Gland
Surg, 2023, 12(11): 1610-1623.
HE H L, WU X J, JIANG M ], et al. Diagnostic accuracy
of contrast—enhanced ultrasound synchronized with shear
wave elastography in the differential diagnosis of benign and
malignant breast lesions: a diagnostic test [ J | . Gland Surg,
2023, 12(1): 54-66.
LARSEN C M, GARCIA ARANGO M, DASARI H, et al.

Association of anthracycline with heart failure in patients treated

[17]

[18]

[19]

[22]

[23]

[24]

[29]

for breast cancer or lymphoma, 1985-2010 [J].JAMA Netw
Open, 2023, 6(2): €2254669.
Adler D D, Carson P L, Rubin J M, et al. Doppler ultrasound
color flow imaging in the study of breast cancer: preliminary
findings [ J ] . Ultrasound Med Biol, 1990, 16(6): 553-559.
TOZAKI M, FUKUMA E. Pattern classification of ShearWave™
Elastography images for differential diagnosis between henign
and malignant solid breast masses [J] . Acta Radiol, 2011,
52(10): 1069-1075.
MARRAZZO E, FRUSONE F, MILANA F, et al. Mucinous
breast cancer: a narrative review of the literature and a
retrospective tertiary single—centre analysis [ J ] . Breast, 2020,
49: 87-92.
BUDZIK M P, FUDALEJ M M, BADOWSKA-KOZAKIEWICZ
A M. Histopathological analysis of mucinous breast cancer
subtypes and comparison with invasive carcinoma of no special
type [ J] . Sci Rep, 2021, 11(1): 5770.
PINTICAN R, DUMA M, CHIOREAN A, et al. Mucinous versus
medullary breast carcinoma: mammography, ultrasound, and
MRI findings [ J | . Clin Radiol, 2020, 75(7): 483-496.
CHAUDHRY A R, EL KHOURY M, GOTRA A, et al. Imaging
features of pure and mixed forms of mucinous breast carcinoma
with histopathological correlation [ J ] . Br J Radiol, 2019,
92(1095): 20180810.
KAOKU S, KONISHI E, FUJIIMOTO Y, et al. Sonographic and
pathologic image analysis of pure mucinous carcinoma of the
breast [ J | . Ultrasound Med Biol, 2013, 39(7): 1158-1167.
CHOPRA S, EVANS A J, PINDER S E, et al. Pure mucinous
breast cancer-mammographic and ultrasound findings [ J ] .
Clin Radiol, 1996, 51(6): 421-424.
CUIX W, LIK N, YI A J, et al. Ultrasound elastography [ J ] .
Endose Ultrasound, 2022, 11(4): 252-274.
ACHICANOY PUCHANA D M, LASSO ANDRADE F A,
ACHICANOY PUCHANA D F, et al. Mucinous carcinoma of the
breast: diagnosis and management of an unusually young patient

[ J] . Radiol Case Rep, 2022, 17(5): 1445-1449.
IGARASHI T, ASHIDA H, MORIKAWA K, et al. Use of BI-
RADS-MRI descriptors for differentiation between mucinous
carcinoma and fibroadenoma [ J | . Eur J Radiol, 2016, 85(6):
1092-1098.
LI X, CHAI W M, SUN K, et al. Whole—tumor histogram
analysis of multiparametric breast magnetic resonance
imaging to differentiate pure mucinous breast carcinomas from
fibroadenomas with high—signal intensity on T2WI [ J ] . Magn
Reson Imaging, 2024, 106: 8-17.
YANG W S, LI Y, GAO Y. On ultrasonographic features of
mucinous carcinoma with micropapillary pattern [ J | . Breast
Cancer (Dove Med Press), 2023, 15: 473-483.
LI'Y J, WEN G, WANG Y, et al. Perfusion heterogeneity in
breast tumors for assessment of angiogenesis [J] .J Ultrasound
Med, 2013, 32(7): 1145-1155.

CHSchi H3DI: 2025-02-27 fETHIY: 2025-05-17)



