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Abstract

Objective: This study explores the diagnostic value of contrast-enhanced ultrasound and en-
hanced MRI for non-mass-like breast lesions of different sizes. Methods: A total of 100 patients with
pathologically confirmed non-mass-like breast lesions were selected, and all patients underwent
contrast-enhanced ultrasound and enhanced MRI before surgery. The lesions were divided into two
groups based on size: <10 mm (47 lesions) and >10 mm (53 lesions). The contrast-enhanced ultra-
sound features of benign and malignant NML were retrospectively analyzed, and ROC curves were
plotted to evaluate the diagnostic efficacy of contrast-enhanced ultrasound and enhanced MRI for
NML of different sizes. Results: In the <10 mm and >10 mm groups, there were significant differ-
ences in the contrast-enhanced ultrasound features of malignant and benign NML regarding en-
hancement time, enhancement pattern, enhancement uniformity, feeding vessels, enhancement
shape, and enhancement range, all with statistical significance (P < 0.05). The contrast-enhanced
ultrasound features of malignant NML included early enhancement, high enhancement, non-uni-
form enhancement, presence of feeding vessels, irregular enhancement shape, and expanded en-
hancement range. ROC curve analysis showed that for NML < 10 mm, the AUC of contrast-enhanced
ultrasound was 0.717, slightly higher than that of enhanced MRI at 0.705, with no statistically signifi-
cant difference (P > 0.05); whereas for NML > 10 mm, the AUC of contrast-enhanced ultrasound was
0.764, lower than that of enhanced MRI at 0.870, with a statistically significant difference (P <
0.05). Conclusion: For NML < 10 mm, the diagnostic value of contrast-enhanced ultrasound is com-
parable to that of enhanced MRI; however, for NML > 10 mm, enhanced MRI has a higher diagnos-
tic value. Both methods have certain value in distinguishing benign from malignant NML. When
enhanced MRI is not suitable for patients, contrast-enhanced ultrasound can serve as a reliable
alternative.
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NI ARAEFAAG 22 TR AT R IR e A 58 O 2 2 AU UG i 2 A 2 St (Breast imag-
ing reporting and data system, BI-RADS)¥ “Jifidlt” 58 XORTER AN AP _EARE B0 =4k A0 AE, fetd
HIEWEHLAX (1] 280, S PiR AU S 28 R —YARF G I P2k e PR, ) anid s
BIRARIRI A XL Gikgdrih . $540 08 A [2], IXRESRARAE IS LA EEREE DT ) BB R R A0, H
ik = B R (D G EOEASRHIE . O RHE AR EFR A R i e 8 2L s A2 B I R 7L 994 42 (Non-mass-like
breast lesions, NML), 5355 1%k )3 b8 55 (Non-mass-like enhancement, NMLE)AH %) N [3] [4]. #FF0E
7N, NML 25 &7 ZLIRRAE 1) 5%~9%, ot 10%~54% 1] Be AL [5]-[7]. ARITR, MR R N2 P e A=
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2. #RERE
2.1 —f&&FEH

I 2018 4 1 J] 2 2023 4% 12 H A3 FEdsifa 1) 100 1 NML &35, 3k 100 LMW kL. Fir
HEEY N, G4 22~68 &, “F1(49.86 + 11.2)%, Jiiklix K4% 0.3~8.8 cm, “F#4(1.47 + 1.07) cm.
NIEFRAE: FLIRHE U A NML; ARETATHEE 75 & 5 SRR 7 ;P 38 5 AR TE AR T 2 i Pk
175 BB FARVIGIRSE e 5kl HEBRbrdE: AR A B AREFAR . AT B8N 2 W67 5
BRI =2 A B, Wi set; WAL L rEsUsam ™ BRI AR AR & #H . AT AL
SRR VY I B R BE PR AR PR 2R R e W AR AL, B E B E MG R =,

22. RIFERE

KMEE GE Logig-E9 RO Z WEIH A S, LRk, PRIMIF 6~15 MHz. IERFINE A
Bracco 24w [ i 4E(SonoVue). [EH UMM, XUE B3¢, 87 G XML RIS, Xt LT
LN A, BN R , VRIS, RS b ml A SR M RER ™ R GRS
EFEEIER VI B E RSk, 4.8 ml Lk ETE, EREFHEERZDTR TN, A7 S2IEREZ) 3 min,
BT B T, MEEIFC I RIS SOFEAT BI-RADS 7328, FE B IR G LR 58 Biah 251 5
MRI, SEREATF4, RJ5 A sl Rk R e B s e aig e 7, s lRm 2 L8+ w ik
AT 00T, BB0Ja 45 R AT —BONHE, FFIT BI-RADS 432 BT AL AE R P 1 5 AL RS & J5 3T F
ARYIER. DT FEC R EGE TOR,  DIOREH R e MRS, @7 5e RIS R

2.3. TEHIERE
LL BI-RADS 7328y 3eatl, BMESR0FE 2 25, 3380 4a 2, B 2R00FE 4b 25, 4c 281 5 24,
2.4, GHER*®

KH SPSS 27.0 Si it A AT B a4 o THECBERI AN ()R, TR BPRI LIS £ MEE X s R
TNo PHZLIETHECE R LR 2056, i 524038 T/E4F1E (Receiver operating characteristic, ROC) i 2k,
1 Fi} Z #6556 b A i 28 1 T A7 (Area under curve, AUC), P <0.05 NZE 3405 Lo

3. R
3.1. AEKXPMREM NML HBE SR IHE

TR <lom HAEKE >1em A, BMS5EME NML EHEGRA [E] BammE, HEamts )M
WEFR MBI BEoRTIR N I o Vi 22 7 1°F Ge it 222 (P < 0.05), TI7E 78 & SR 45 AN v 1B B[R] 22 7 2 e
GirhaEE (P > 0.05); &M NML PIE A & e N FIAIG SR . S igon., ANYSMEoR., FuiFmE . 1
SRIGIRA LI R e yE Y K. [FR, PIZEA NML ZERSaRI 5Pk . EFR I T WoRTE R ERFES
227 (P <0.05), 1MIGomASa]. BoEik, MiRu . REFIRAEER %A S E R &RE >
1om AR EIEGE. B EEFEILE MG ER AN B K E <1lem AP FEZ 0. WE 1.
3.2 BEEREBEMMBEARE <1cm BREM NML iSHENEHB

A < 1cem ) NML 3t 47 ], HAiEis b R 35 ). i 12 6 G2 R 1% 23 ).
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SENE 24 1) Y8 SREZRGZ W A 30 B S 17 B R RS IS NI SR AL RS W IR U L R UER
AUC 4351~ 83.33%. 60.00%. 65.96%. 0.717 F 66.67%. 74.29%. 72.34%. 0.705, —F [ AUC ZRT
it (P> 0.05). W72 K& 1,

3.3. BEEREZEMRARZ > 1ocm REM NML SEMELLE

BRAE > 1 om (1) NML 3% 53 5, JLrpom B2 i R 20 ] 1 33 s S IERE 2T R 17 i)
At 36 fil; MR MG W R 18 1] At 35 5] B P I RS R SR A RS T BEURRSE | R HERAEE
AUC 437/ 87.88%. 65.00%. 79.24%. 0.764 1 93.94%. 80.00%. 88.68%. 0.870, —#1J AUC % 7H
Gril 7 (P <0.05), W% 3 K5 2.

Table 1. Comparison of contrast-enhanced ultrasound features between benign and malignant NML of different sizes (case, %)

1. TRANREMS NML HBE S ELL R (5, %)

<10 mm (n = 47) >10 mm (n = 53)
CEUS ik
R PE(n = 35) Efk(n = 12) P1E RPE(n = 20) Bk (n = 33) P18
TR
ENRITEHE R 13 (37.1) 0(0) 9 (45.0) 3(9.1)
<0.05 <0.05
R 22 (62.9) 12 (100.0) 11 (55.0) 30 (90.9)
)
S| 23 (65.7) 2 (16.7) 9 (45.0) 2 (6.1)
<0.05 <0.05
A5 12 (34.3) 10 (83.3) 11 (55.0) 31 (93.9)
FREERAR
b 34 (97.1) 11 (91.7) 17 (85.0) 29 (87.9)
0.417 0.764
H 1(2.9) 1(8.3) 3 (15.0) 4(12.1)
L
Ty K 22 (62.9) 3(25.0) 15 (75.0) 5(15.2)
<0.05 <0.05
HIK 13 (37.1) 9 (75.0) 5 (25.0) 28 (84.8)
eI
I 28 (80.0) 3(25.0) 13 (65.0) 5(15.2)
<0.05 <0.05
H 7 (20.0) 9 (75.0) 7 (35.0) 28 (84.8)
HBRIIR
FHu) 28 (80.0) 2 (16.7) 16 (80.0) 5 (15.2)
<0.05 <0.05
ANFLN 7(20.0) 10 (83.3) 4(20.0) 28 (84.8)
SR ]
ERAL 21 (60.0) 2 (16.7) 13 (65.0) 3(9.1)
<0.05 <0.05
e 14 (40.0) 10 (83.3) 7 (35.0) 30 (90.9)
MEBENNN
EiEpZ 11 (31.4) 0 (0) 5 (25.0) 5(15.2)
0.324 0.374
14 24 (68.6) 12 (100.0) 15 (75.0) 28 (84.8)
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Table 2. Comparison of diagnostic value between contrast-enhanced ultrasound and contrast-enhanced MRI for benign and
malignant NML with maximum diameter <1 cm
2. BEEFSEEREITREARE <1cm REM NML BENEELE

T i U E (%) 5 (%) HEME (%)  AUC (95% ClI) Z18 P{H
6B 7 1 R 83.33 60.00 65.96 0.717

] ) 0.170 0.865
SR A% 66.67 74.29 72.34 0.705

Table 3. Comparison of diagnostic value between contrast-enhanced ultrasound and contrast-enhanced MRI for benign and
malignant NML with maximum diameter > 1 cm
3. BAEZSHEBREXHRXE > 1ocm REMS NML ISENELLER

ik U (%) FERE B (%) ETREE(%)  AUC (95% ClI) Z1E P1E
R P I 5 87.88 65.00 79.24 0.764

) ) -2.067 0.039
SR A% T 93.94 80.00 88.68 0.870

ROC Hi£&

1.0 e S
— R G
— HASR A%
0.8
0.6
51
)
i3
04
0.2
0.0
0.0 0.2 04 0.6 0.8 1.0

1-$¢RH

Figure 1. ROC curves of contrast-enhanced ultrasound and contrast-enhanced MRI in the diagnosis of NMLs with maximum
diameter <10 mm
B 1. BEESSHEBHA SRR AR <10 mm 25 NML # ROC #hk
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Figure 2. ROC curves of contrast-enhanced ultrasound and contrast-enhanced MRI in the diagnosis of NMLs with maximum
diameter > 10 mm
E 2. BAESSILRRHTEZERARE > 10 mm A NML B ROC BhZk

4. Wi

5 B U 2 2 FUR BOAGAR i AR 2 e 1A B BN K 22 BRI e SR AL T AR AR, fE I SRk
NML HEATHEIAFI 025 [9]. WFALRI, &IEEMES RYEFLIRE, Flun & EA 0. RIEMESERE. 1RIE
PN REORE . FUSORE . 2R AR B . FURRAK . AF4ERRE . R . SR N ALSOIRE AR E
FRSE, #ATTRERIL Y NML JKAE[10]-[12]. Bk, A BB T2 PAX 53 NML (1) BB 2 2 6
AR A LR I A

R 7 12 B A 05 S I SR AH R Ui S RV I O, 38 AR AR 5 L 2 2 v 2 S SR A W PR )
M. O ZOFRM, HAIERZAETRAME ST S 2B NML R R BR1E[13] [14]. ABFFE R AR A
KA <10mm 4, ERHEKE >10mm Af, B NML BRI FIAGE, S, Ao e, F
VEFRIAE . BSRIAR AN 858 Y K, X 5 Li S50 78—, 1ok, ARFEKN NML ZERE 581
SV SRS SRR P E RGO 2R, MG sRaT ) . RS AR R
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IR RS EER . HTHER BN AR AT BEAL T R AR AR B, BUTERCRE < 10 mm 4,
A UG MU FSG SR TEARAS KU 18 25/ WL, LS AR AL /N B 0 77 0L A7 400, S S s T AR A LA 2y o 5 4
N, KRR Gy LU o3 A AN, B P IG5 B AN A1 1G58, T B4R < 10 mm (15 48 DR A= i
b, BRI S RIS B 25 [16]

IXIFRIE TN EE 7 R 3 A SR A% R R [F) K/ NMIL B2 M - SRR <10 mm [ NML, 7
IS W R R B TR A%, AUC B TR A%, IR S e AR MR, s i e
AR R RE > 10 mm (1) NML, 3958 MRI R BUE . RrtE. dERTE K AUC J5 TS & T e is
o LiuSE[17]MRFTERIL, IE5RXILE NML Bz BRE B BALH, H AUCEH 0.947, & T iy
[ 0.859; I 5EAZ G I RBUEAE (91, 7%) FlAF-7 14 (89.7%) th iy TR A i 52 (40 I 75.0% 1 76.9%) » ASHIF FT7E
KEA > 10 mm AP EIR S Liv SR —3, BAERKER < 10 mm 400 h A EZE R, BAIEY
A B e RE AR R T L N A, T SERBEAZRER FH (/N o0 I S R B I8 R AR, HRE sk
Fir g BRI ARREAIE o X o 22 S BV R 30 SR A A E LR R P 2 S ol p BB PR AL B = B SRR AE,  HOEE FR i
A RENAREFTIE[18]. SR, MuEZRLZET NML I, DUEA SN N T BAKYE, [ 45 AR
~ {55 R (TIC)BT AW, & L8 NML AR s WHR ke . (BE AT, AW 32 R
THREARA B SRR M e R s RSN 0% 7T, 1. T8 8 T B A8 (3R AN B v AR T
R HGE— R [19] . AHE TR A RN 4L 7, T Liu 25008 AR A iZ 0 A5 . 6T
FE G 5 B SR W R 2 W 46 SR8 2232 B NML A8 K/ N2 [20], X S B0 BT 5T AN [ R/ NMIL A8
IR AFEZ R HABFFUREAREARX R, R R 3R AT R 5 SO s i i AU P LA ) S AL

UEAh, BATRIFETEE I, P I s A S R B KA > 10 mm ¥ NML 2 I REEE e 57 B
HERIEE S AUC B T8 KAE <10 mm i) NML, KHIBE NML gk, 8 nisidesy At . Xk
— I PAUESE T 7 I 5 5 G AL HE 12 i 45 RS2 00738 R/ IN B 52 I BN g A2 T 7 SE I . R R ISR
% SIS W U ZH 2R P R T 0, S8 I Pl AR 5 R 2E PR 2 SR FI T R M . IR L TG
B, SERFENES . S PR AR U R, FOE T DO PR A, o 2 T ) R R —
FERAR (ARG A R . M RAX TR W M FLIR AR A B 705, RIS A BN MR B0 ) AL,
DAR AR A B A, A BT R AR 2R 28 [21] . R B BT EEN Moz
ST G AT, AR AR SRS, ANE AR SR AN S AR A ) R . B I S
S5 FAT e A 2 IR RIEST [R) 7 28, ORE IR T SR AL T 2 k. DRIE, ARBHFFT Y, X TRLL
DAL 5 o J5 DR G A T R oA A S, G R R — M BT R, X 5 ¥ FREE[22] 0 — 5.

AW FAEAE L TR © BT R 7L, AN e 2 i, nl R S 8UE M : @
FANAER—HU AT, 2B BE AR, 2550 se A Bt v, DR 75 2 5 A ) 2 Al 95 B NMIL
TE5 U P AR RS, SIS IR RS R TR R W CEUS Hhyps AR 38 55 Y10 Bl 15 5 A0 75 s A2 Y [ 474
—E E M

5. &g

XFiRAAE <10 (9 NML, B IG5 RERIZ I EA 2 X cK4e > 10 mm ) NML,
SERAZMETS W T v, 3 B S LR R NML A — @ (B, 24 58 NI R S s e, e P i
e — M SR B AT R
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