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sound, HHUS) X FLARM SRS Wi sk RE, ¥Rt ABUS SHHUSTEFLIRIT BSOS B . Jridk: BBt
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Abstract

Objective: To compare the diagnostic efficacy of automated breast ultrasound (ABUS) and conven-
tional hand-held ultrasound (HHUS) for breast masses, and to explore the application value of ABUS
and HHUS in the diagnosis of breast masses. Method: Clinical data and ultrasound imaging data of
patients who visited the Department of Breast Surgery at Yan’an University Affiliated Hospital for
breast diseases from September 2023 to October 2024 were retrospectively collected. Pathological
results were used as the gold standard to calculate the sensitivity, specificity, accuracy, positive pre-
dictive value (PPV), and negative predictive value (NPV) of HHUS, ABUS, and their combined diag-
nosis. The diagnostic efficacy of the three methods for breast masses was compared, and a binary
multivariate logistic regression model was used to screen for independent factors for the diagnosis
of benign and malignant breast lesions. Result: Among the 170 lesions detected by HHUS and ABUS,
142 underwent biopsy or surgical resection, including 67 malignant and 75 benign lesions. The sen-
sitivity, specificity, accuracy, PPV, and NPV of HHUS, ABUS, and their combination in diagnosing
breastlesions were 89.55% vs 88.06% vs 92.53%, 90.67% vs 97.33% vs 90.67%, 90.14% vs 92.96%
vs 91.57%, 89.55% vs 96.72% vs 89.86%, 90.67% vs 90.12% vs 93.15%, respectively. The differ-
ence was not statistically significant (P > 0.05). The ABUS coronal ultrasound features of benign and
malignant breast lesions showed statistically significant differences in lesion morphology, edge, ori-
entation, microcalcification, low echo halo, high echo halo, and convergence sign (P < 0.05), while
there was no statistically significant difference in echo, coarse calcification, and jumping sign (P >
0.05). The binary multiple factor logistic regression model shows that low echo halo and conver-
gence sign are independent factors for diagnosing benign and malignant breast lesions. Conclusion:
There is no significant difference in the diagnostic efficacy of ABUS and HHUS for breast masses, and
the combination of the two cannot improve diagnostic ability. However, the unique coronal view of
ABUS can reflect the relationship between breast lesions and surrounding normal tissues, which is
of great significance in the differential diagnosis of benign and malignant breast lesions. Conver-
gence sign and hypoechoic halo can be used as independent factors for ABUS evaluation of breast
benign and malignant lesions.
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1. 531§

Y 2022 4R AT I A ERREAEGETH[1], FLIRE A AL T Tivdee B9 A BR A 555 — KR AE, o v e
AER 11.6%, [RI 2 Lo PR iE R AE T i) B B R [2] . Herh A0k M X M LR SO R 8w, (Hl TG
i &2 5 R MBETT AR, JETRIIRBAR. ML, WA b I 5K b T By S vt 79 5
CLENATTGS T FURRE O B BRUIRTS s IS mAe TR 3], M rp 3R SR P A AR <20%, JHid i A
RILIFUE LS < 5%, HIREFUIE EH B0 5 F N AR RACT WS E 5K [4]. AL 157
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A TFBFE AT X &% (mammography, MG), iXJj&—Ffl i it & G B a7k, TR E
FLARNERLE R, BT RIUEE B4 10 58 A AR IR i e, T PR FLRRIE SR T 5], $Em Rl
FAREI ST TR IRTTX —J7E0 T AR B RS R R0 B v, FLR A
PIRUR AR T 50% [6] [7]. 5 MG A, HAEETEIZHE, AoHNHANES, AZAMRREEL
M) 171738 FH AT AT AR i 2o, JF HLICE R A B B B B0 AN I& K 8], Wi FLAREE A AL 752 MG [1%h 78 A6
EFB) T Z B T m AR Hok 2 B b 32[9]-[11]. T E ST 2024 SIS RTER 5
HE I [12], 40~70 & 503 B AL VE 7R LA 1~2 AT 1 Ik MG SRR A AR 2, DA H R I mT
Sef L

H ATE IR R _F S 822 (8 75 A A SR AL o LT Ul A5 (HHUS) 5 B 2l & FLIIEE 5 (ABUS), ABUS
At HHUS B8RS FR RITR, 38 MR R sl EdA—E 20, HHUS B 1 X5 ) —4E =R
BEATVPPA, A MRHIINE A F B, a1 B2 8 IR R BAR RT APk o kL i LA 2, A B
R TR0 FEBhHE B S A A2 W 2L e 3 A BRAR AN EL[13]: Stk fG e AR AT DA ek ) 2
U ARTE RE IR B2 T AL A, 58— g RRA L, B DD st 5 5 AR 20 AR 4
RARGE Gt — B2 Wi BE[14]; S 4 HHUS & RT USRS IS ik LSRR AS, dE— i mis Wi 22 .
{H HHUS [RIHSH VRS AR S Z bR E . nTE S 2 0N, AR PR 1) T 7 L A i 7
AW IR A [15]. 5 HHUS #HLL, B34 70IRE 75 BB (ABUS) & — ol BY i 3 1% 238 FLIIR = 48 75
BHAR[16], EUERER T8, S ES S, SHEEF B, T sl feie i, HAra
(10 bR T AT DASE R 7 b R 2 b e 5 R LA 2K 00 |/, b, “YDRAE” S LR, KREBFFRR “IC
RAE” AT m FLIRS R R S W I HERR 2 [17]. HETORT ABUS 5 HHUS 2 Wi LRe A 4, Bfi 4
HIF ST T [F]— 3 70 il #EAT HHUS A1 ABUS 5 #5, 456 R J5 5 38 28 )5 A i B 45 51, B4 ABUS 5 HHUS
BWAE S, VP 3 I R B A A

2. ZREHE
2.1. ARTR

[l £ 2023 4 9 H & 2024 4F 10 I PRIFL BRI KA 22 K 2 Bt I 15 e FLAMEH T2 k12 B
I R B2 DA K G 75 AR Bk

IINKRAE: A RN AT HHUS A2 ABUS #2534 FUIR A T i .

HeBrbrt: © FLp5 RIS, 20 RIZURIREETCIEM 2 5 /13 @ WhUR i 5 sl 7L #A 4a
%y @ MEBAEEAE: @ IHRERATEE: & MANERSEWEGRED % WL Z &4
Y%, BUIRID ORI A A J2 S al™ B G VE L 2 IR 2 4540 ©) iR R K GVETE ABUS AT
AR, TR 2 5 AR Bk

AN B 152 H,

22. U{ERZ*

(1) HHUS fu#: HHUS fai 2 454 10 FRME A TAELL 0 B Im 3L F Eh i 78 i, A8
mindray Resona RO # 7 1IZWi{%, KA 14~5 MHz Rk, B BUMEME, X T L5 ARG i
BRSPS A BN, R 38 XU FL 55 AT SOBURZE S A, B E 3 k. WA TSER
W, ORI AL RN KR ERHIE, /5 fKHE ACR BI-RADS (American College of Radiology
breast imaging reporting and data system)fi 2 7 .

kR B RHE R S TR GRNEARIN); GBS HACPATEEER); NS
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skufan 5%

B 75 (T iR &5 MR A B ), J5 7 Bl (B2 k. 350, ZE0. TR A Bk (E. FHLRE k. fisit),
2013 it BI-RADS 1] LA F5 401X —REAE 2 A I He 85 4k« b ER M AL . 348 NS4, (HASSC BT i e
WA NS A BE AN L, FRATHH T 2003 fi BI-RADS 1] S H 5% T85 4 143

(2) ABUS i #: KH GE Invenia ABUS H 84 FLARHE = 2 Wi (G AT BUGCR AR, 2R E BUMEMZ, XL
FIE TR RIS, MHAR=ARE T ZAE S, A B E, RIE 2k
FLE RN, KB AT e PRGBS I AE R AL MR G . SR, K
BARMTF G 2 TAEYS . ABUS BE 3T 2 % BAT 10 SEFLREE A TAES IR BRI L R i e i, B
JTAS A T BRI B R R P T SR B DR g T BRI, SRR E L A RN SRR EIREE,
55 4 ACR BI-RADS i 2 W .

o kLR BARHE R [F) HHUS, 53418228 B 3 FLIR A AE 75 HR 1 X 3811(2022 filk) [16] W& AR
HAE AFTERFIRIE R, W SRAE . BRERAE . &30, O JLZEAE (retraction phenomenon): &I A kb J& 121 /= <
R[50 75 A8 5 2 JBCHIR 0 A FE i kP OV SR R B . @ BRERAE (skip sign): FAHFEREFE B TR Sk @A A
i P P 2P DX A e B P 20 B R O 15, R BN I L — 4 P BRI S 26 . ® % 3R(halo): &3 %%
Joa k32 5 00) — Bl v ] P ARG [ 7

(3) W5 ri%: HHUS 5 ABUS iZWiIATA ikt LA BI-RADS 4B N Ay RYEAL. BPEd, AP
BI-RADS 3 5. 4A A A2 Rk, BI-RADS 4B 25, 4C 5. 5 JSHil N2 %M, —HEA 2,
HHUS 5 ABUS Mz —s 38 #0 N IZ kA&, 2w ke Aot e g e R, i
5 ABUS. HHUS. —#HBECAMRBUE. Fr7E. HEME. PPV, NPV, R =HMIZWKEE. RERIE
JREREE AN B L, o N R PR SRl EeAE 3 ABUS RUIRTHBE AR IE LI 2= 5, fRiliie
b7 L A L ST 9 AR R S R T

23. G FERE

NiF SPSS 25.0 ittt FFEIES AR EFELRA X £s %R, AFFEIESS AR
KH M (P25~P75)% 7. LIRS WSS B &brit, a4t HHUS. ABUS & =& BX G 12 L i A2 1)
REPE. Frm e, HEME . PPV NPV SR ELECR RO STHE, RH =22 L H &K Logistic [1]1)5
B o T b PR T P AR EIARRAE, DASRRIRTHD P AR BRI AR &, RSB RAR &, P <0.05 NZERA Sl

3. &R
RS RIS RO

152 I FH R 10~75 %, T35 425 + 15.2 % . HHUS K&l 9k 178 4>, ABUS il Hi 9 k- 180
A, PR SE ARSI R AL 170 AN, A 142 ANEHT T F RS R ECFE AR VI BRTERL, EME 67 A, R
75 A MR, DR RVER I N E, 57 Bl BB, DLAF4ERMR AR N, BN
3915l 26 ], VEMWA 1. 3% 2.

HHUS. ABUS K& —# B 12 WL R m 42 1) R L Fe 57 B2 AERR L L PPV NPV 43524 89.55%
vs 88.06% vs 92.53%-. 90.67% vs 97.33% vs 90.67%- 90.14% vs 92.96% vs 91.57%. 89.55% vs 96.72% vs
89.86%-. 90.67% vs 90.12% vs 93.15%, VL7 3, =FyiEieWiakae £ RISt E (P > 0.05).

FLIRIF L ABUS IR TR P RHIEAETEAS . 1%k, Jihn. Tk, RIS &, mRFE g, LRIEER
HAEGI (P < 0.05), R[S, MRS BRERAE 7 HI 2 5 LS4 (P > 0.05), .7 4.
XRFMEEMER L 2 RICNTESAN, DA MEE, FEAL, AN TR 5. A =R .
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AICAE, WAL 1, RYEIRIR I A R B S M, LA 20 X 2L I ABUS JeR I A 45 B RFAE i3k
T2 BIEK Logistic [F1A734T, St N AR RS AL AR R A 2 JERAE(P < 0.05), BRI [AI7H 2

TERAE NS WL R RSB AR AR S R 7o TS

KIFEANFRI(P > 0.05), VEW#E 5.

Table 1. Pathological types of breast lesions

= 1 ALBRRALRIR AR

W% TPl A FORESIE. mlnl e g, BEERAE

P Y 7k
B
AR R A e e 7L s 57
el C NG 1
PERIFHRAL 23 1) i 1
R R 1
R e 1
S LI 1
FE NI 5
Jseay 67
RAE
FE NARRE 2
B PR P e 3
Jip 26
LY 39
L PELT YE IR 1
JigiJea 2
FREL 1
HRNEFLIR R 1
B2t 75
Table 2. Comparison of HHUS, ABUS and their combined diagnosis and pathological results
F 2. HHUS. ABUS R —EHHK A HT SmIBLE R R (1)
% \
AR it
Tt RAE
ik 60 7 67
HHUS
Rt 7 68 75
Bk 59 2 61
ABUS
RAE 8 73 81
Tt 62 7 69
ABUS + HHUS
RA% 5 68 73
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Table 3. Comparison of diagnostic efficacy between ABUS, HHUS, and their combination

3% 3. ABUS. HHUS K —HE:&B0iSHIsBELL 45

J7ik: RIGUE (%) R (%) TR 52 (%) PPV (%) NPV (%)
HHUS 89.55 90.67 90.14 89.55 90.67
ABUS 88.06 97.33 92.96 96.72 90.12

HHUS + ABUS 92.53 90.67 91.54 89.86 93.15

! 0.777 3.364 0.804 2.524 0.691

P1{H 0.678 0.186 0.669 0.283 0.708

Table 4. Comparison of ultrasound characteristics of ABUS coronary lesions
Fz 4. ABUS B AR B AEFFHELLER
B FEAE SR R A At 7 P
Fu 58 6 64
S 66.832 0.000
” A 17 61 78
% 58 6 64
11 66.832 0.000
a5 e 17 61 78
(MEb 73 64 137
- e 1 0 1
4.629 0.103
I S| 1 0 1
WA [ 0 3
o FAT 71 54 125
A 647 .01
Jihr - A 13 17 6.6 0.010
¥ 73 39 112
s 32.507 0.000
i H 2 28 30
¥ 70 66 136
y 1.237 0.266
Rk - s 1 5
. T 74 35 109
TCRAE 42.760 0.000
Lo H 1 32 33
ya 66 62 128
Bk 1.480 0.178
Sk ERAIE 4 9 4 13
. o 30 64 94
48.752 0.000
i 1 45 3 48
N ¥ 73 49 122
= 17.125 0.000
e ﬁ 2 18 20
Table 5. Multivariate logistic regression analysis of ABUS coronal ultrasound features
%< 5. ABUS K E B A FHE % E & Logistic [EY3547
A AER B S.E Wald P OR (95% CI)
B 0.446 1.227 0.132 0.716 1.562 (0.141~17.317)
h%% 2.336 1.202 3.778 0.052 10.343 (0.981~109.104)
JifL 1.089 1.089 0.999 0.318 2.970 (0.351~25.124)
e, 1.708 0.939 3.310 0.069 5.517 (0.876~34.727)
iDL —0.950 1.303 0.531 0.466 0.387 (0.030~4.972)
(A= —1.905 0.868 4814 0.028 0.149 (0.027~0.816)
e B B o 1.280 1.213 1.114 0.291 3.597 (0.334~38.772)
BhERAE —1.163 1.977 0.346 0.556 0.313 (0.006~15.070)
TCSRAIE 2.868 1.193 5.784 0.016 17.606 (1.700~182.307)
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Figure 1. ABUS manifestation of breast cancer: typical retraction phenomenon on coronal plane
1. FLAREE ABUS RIL: KT I EUTC RAERIM

Figure 2. ABUS manifestation of breast fibroadenoma: low echogenicity halo on the coronal plane
2. FLARETHEARIE ABUS RI: BRENKEFSERN

4. g
4.1. ABUS 5 HHUS %} 2L IR R B0 IS BT SBE 5347

5 HHUS #LL, ABUS & — i # A 34T B ) FLIRA 3 1 g 05 % . DUE I &M 7t © 4 ABUS
(LR EAT T SE, (HEIEES L. AR HHUS. ABUS K H AL WisliE BB IR A R
M. R, MERIEE. PPV. NPV 4354 89.55% vs 88.06% vs 92.53%. 90.67% vs 97.33% vs 90.67%-
90.14% vs 92.96% vs 91.57%. 89.55% vs 96.72% vs 89.86%. 90.67% vs 90.12% vs 93.15%, MEfE L%
ABUS HUZ I HA B8 s s B HERR AT PPV, H 22 e AR Guit-22 & (P >0.05), #&ifiihy HHUS
5 ABUS RAMERZHRLRE, JF H ZFHEKG WA RS & ZKIREE(P > 0.05). X5 Wang 55 A [18] )T
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Wit %

FEER—E, ML ABUS A1 HHUS 2 Wi LR KB A8 (1 5203 TAERME ih 22 F 1 A (area
under the ROC curve, AUC)43 54 0.93 1 0.94 (P > 0.05), HI ABUS 7 7L BB AS 2 Wi Re ) b5
HHUS A Xu 28 A[19]7E 2025 4EHEAT ) —I0 2% O REHLIREE, 130501 Ok ABUS 1B izl T H M
T R ARERINL A T, 10,381 & VAR BENL /3 BC B HHUS 480 ABUS 4, 45 5L 87 & iUk
PEL BRI HERATE B 51.11% vs 66.20%. 93.84% vs 93.77%. 93.13% vs 93.38%, ZREG i1
X (P > 0.05). Ih4h Jia 55 A[20]Lh HHUS J92kat, 45 ABUS [1ERIL, X BI-RADS #E174r K%,
VAR AR AR TE TR DR T W At T SR A LR B P R B, Loy e Wi mT 4 s — 2% (B BI-RADS 3 241
R AA UL RHE), TEERT S IZ T REEXT L AUC 2 0.891vs 0.926. #HERf T4 80.7% vs 80.1%, st
4 90.0% vs 98.0%, i 5EMEA 76.7% vs 72.4%, W2 2E F 41t (P >0.05), #MfifbA 1y ABUS 5
HHUS 12 L% R B0 22 1) 2R AH 24

TSR ¢ ABUS BXA 2R A 2 EE DL ABUS 5 MRIL MG 2 W &aexs L s 7,
ABUS BRI T B =2 Wi sk ie[21]-[23]. Zhou 25 A [24]142 H—Fh Z RFAEL A N 4 F T ifgd ABUS [
BI85 0 R E 2 AT 555 SIHESE, 1E 107 5] B3 kAT BB/ R HERIFE N 74.1%, X5 Wang %%
N[25] (R T 25 AL . S HME—Tif % 5566 44 L MM KA i1 [26], 2535 .45 1866 4 ABUS i
B H M 3700 4 HHUS &3 . fE1ZF 704, ABUS 5 HHUS 2 Wil #ERf T4 97.70% vs 96.54%, U
N 77.78% vs 62.50%, ' 5:4%: N 97.79% vs 96.69%, ABUS (K12 WrdEmf I Ak J % B B T HHUS, 54
WSS AR, S E R AT RS i 7E 2 — TR A o0, KB 5E 2 R, mAdsRBLh
RYESET, MAH 7RI BI-RADS 3~5 Z5ikt, RN FAPEREM S BI-RADS 1 K& . FsMxwt
RS 5 WA [FNE PR [ 28R, 5 A SORE .

TELMEMBEF T, 45 R B8 HHUS Wit RE T ABUS 170, Brunetti 25 A [27]% ABUS 5 HHUS
R T 222 44 MG [ HFL S 8Os 2otk b, 25 8850 R B 33 #ildE, ABUS F1 HHUS (1) AUC 433l N
0.788 #110.930, Wifh7iEZE 5 BA Gt B35 (P < 0.05) . (HS2 %07 RN MG 111 33 9] 3L
EFELZ P, KREEARHT RN ABUS Ml HHUS 78302 LI 221tk t s i1

DRI L AHIF U 45 SRR B . ABUS S FH 2 it ie 2 /0 B HHUS A4 . IXANEE5IER T ABUS A
TIGRIGE RIS W AT, SICFER, ABUS fEfRFFS HHUS 288 1 —S RN, SEEl T BUER 4R
HioWior B, fdk R R BRI EECRE LAE R BB thok, Ly T UK B 5120, @ 1A 8.
5 HHUS #Lt, ABUS KA EMEEL TR IS 52, ISR HAR N R REE 3176 24 25 28] .
A, ABUS 75 2L AR50 I & A2 Wi A 25 T i B S 5

4.2. ABUS BRERGICEMER NS

FUIRR AL R P 12, 5 BRI S AR A B BT A S AE R AT 455 0, 7E ABUS R TIES. U
. [, 500, AL, ETEASMNIEEE TICRAE . BRERAE XA TR . 5 HHUS HLL, ABUS [f5IR
TR VA PR B8R, DRI AT DA S G S S0 A S 25 [29] o 72 ASHIT 5T v 3 o8 5 W] RE R BT S AN
BGAME., FEERAEK ., AN BrbBlE RN, BIRE S ZR, GILRAE, B 4 ERE
W52 AR, 5% B EE S5 N [301HURIT Fe 4t SR — 0. AHIF 7T 22 K & Logistic [] VR 2R 347 2L B 2% 1) 76
RTEEEFERFIE, A N A LAV RAE . KR &, H AT R AR R VP4l 7L B M55 28 11 5 16 [
2, KA R A TSR A R R 2. TR R WA[31], AR (R £ St A5 1 [ 45 1) S R AL 7]
RELETERRTET BB Y TRAE” o A 78 rp LAl Y0 SRAE " 12 W FLAR AR I R . RS BE . HERR
PPV. NPV 7354 47.76%. 98.67%. 74.65%. 96.97%. 67.89%, RV ERAE B W iy B A0 PPV, iX
REIR A A 7T K 2 BCR A T R AEAE 5 LR A S f), (E R AU AT NPV B« BEAE: AU 7028 B [32]
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TERAE 2 — AN FIIMSE TR 7, 7E X 43 B LR By LA 5 1 PPV (98.8%), 1H R U AR
(39.1%~70%), AHFFLLEREZ AR ABFFH “UCTRAE” 1) NPV BAR T g2 b T H LA SR I
AGAMBIREE, A RICHBEHL.

TEAWT LA, JERAESEH I 33 Wk, A 32 GO Emikt, A 1 G RIEmE. RIEME AR
R R J IR 5 SRR . AL R 25, SRV IR 7 ARV SR AE ) R IR 32 R A2 28 M L e [33] o TEASHIF 7 o
A H B SRAE 1) R A AR MR R . AL PERRRTE IR R . 8% . HEAZURI R E 517
TR, H AT AR F IS Wbt . DG, Y SRAEAE LR L0 s A0 L v o ple 5 031 12
WreH S SZ B BR 1, P RE S EUB B M 45 B [34] . BkAh Zhang %5 A [35]B2H, ABUS £ 4512 W i) Al
STAREBR 1) R R TET Y SRAE ARG R AR (37.0%) 5L 1 . (AR A2, L RAE R 2 — AN dEH &
LA RHE, 125 S 02 W LI 7 T A SRR HE R . BIE AL, RSB ARG
BABEGIN BI-RADS 1A #it, A Z A Hh = — S [36]. BFCHER . — Sl iz ar GO i AR S
BAEEE L. B, EEEEREEWNSEMABIIRT AT, SEEMBEWEEIRO B, DLkt
HARRFAE S NN R i 2 s SR, NRRRIVE R FLE U B, RN IR LR SIE AL SR A IR
%, ABUS BB FAGE, AREMB IR AN GIE R T2, T2 A5 S R g,
B ZMER M ZRE FIWT[37].

AT 75 B RIEM SR 45 GIA KR B2, MBS A 3 FIA KR A2, XRYIAD
FEH K Z B AR E T R AE R AL A2 R . H AT < ABUS R R [E 75 S a0, Rfi
R TR B R AR Z, RS AT A T 5 S R MR O S ) B A A G, i L e T R
AN SE IR v 0] 75 10 2 [38] [39]0 HI T A 70 i [o] 75 2 BH M R AR, I HOB R i [m] 75 2 5 AN Sk v [l 75
BN RN, MO ARBATHE B, E AR BOR ., 5 R B4R A .

5. &g

ABUS 5 HHUS %t ZLIR AL K2 Wi B JE R 22 7, X 3R B ABUS RIEH FR 25 BB FH T FLUIR
WKL IR A 512 W, F B ABUS SEIL T FUIR I A2 B ASUR A IRe R T AR A o] DLER BEA AP R 518 BTk
FLYCRAE S ARIE 2 ARy ABUS VAT FLIR RSBV AR AL PR -, 2E12 W R0 4 5002 Wi L i ok s L
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