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[ Abstract]

be quickly located to assess the size, shape, internal structure and axillary lymph nodes. The new development automatic

Ultrasonography is considered as the preferred imaging method for diagnosing breast masses. It can

breast full volume imaging technology clearly shows the structure and morphology of the lesion; ultrasound contrast can
show tiny blood vessels that conventional ultrasound cannot display; elasticity imaging technologies can accurately and
quantitatively display the softness information of breast masses; micro pure technology can clearly identify micro-calcifi-
cation in breast masses; S-Detect technology can automatic analysis breast masses including internal structure, boundary,
morphology and other gray-scale ultrasound image information, and can quickly get the diagnosis of benign and malig-
nant tumors. These new ultrasound techniques can improve the differential diagnosis of benign and malignant breast

masses. This article reviews the current situation and progress of multimodal ultrasound in the diagnosis of benign and

malignant breast masses.
[Key words]
tect technology

L 2 e [ DL ) A e g R S Y iR A
TR 7 B A B PR R v, FLIRE BOA N R4 425
AL AT R R N Z —  HOR AR H 45 4R e

WIREH B2, BAEEENR, 4% , E-mail : zhaoyun@ctgu.edu.cn

[27] AR AR, WL, Lot B DX P bl L2 9 MIRT SR B 2 W (EL (D).
FPE CT RIMRIZZE, 2018, 16(5): 124-127.

(28] it BT Rt - SRR, SRRV - . LR S RE FP AT B4
CT HMIMRIFKFLI]. SARHITE HEEAR L, 2018, 2(13): 41-42.

[29] Adnexal Torsion in Adolescents. ACOG Committee Opinion No.783
[J]. Obstet Gynecol, 2019, 134(2): e56-¢63.

[30] CROUCH NS, GYAMPOH B, CUTNER AS, et al. Ovarian torsion:
to pex or not to pex? Case report and review of the literature [J]. J Pe-
diatr Adolesc Gynecol, 2003, 16(6): 381-384.

[31] MCGOVERN PG, NOAH R, KOENIGSBERG R, et al. Adnexal tor-
sion and pulmonary embolism: case report and review of the litera-
ture [J]. Obstet Gynecol Surv, 1999, 54(9): 601-608.

Breast masses; Ultrasound contrast; Micro pure technology; Elasticity imaging technology; S-De-

HI T2 FL 55 B F A A Al PRAS A A5 2, — H.
RPN A ISl IR @2 RN ] T TS WS
2, AR A B A oA SRR SRR, iz T

[32] ¥ ME, &7 L, A AR I B R 40 5% 48 4] I IR 43 BT [J]. ¥ g 25 27,
2017, 28(3): 484-485.

[33] ASHWAL E, KRISSI H, HIERSCH L, et al. Presentation, diagnosis,
and treatment of ovarian torsion in premenarchal girls [J]. J Pediatr
Adolesc Gynecol, 2015, 28(6): 526-529.

[34] PANSKY M, ABARGIL A, DREAZEN E, et al. Conservative man-
agement of adnexal torsion in premenarchal girls [J]. ] Am Assoc Gy-
necol Laparosc, 2000, 7(1): 121-124.

[35] OELSNER G, COHEN SB, SORIANO D, et al. Minimal surgery for
the twisted ischaemic adnexa can preserve ovarian function [J]. Hum
Reprod, 2003, 18(12): 2599-2602.

(A H 11:2019-07-06)

- 2831 -



EEEFVEIIAENEE 21

Hainan Med J, Nov. 2019, Vol. 30, No. 21

Il PR i 2 B R B i (e S T2 W0, 2 75 AR
FLAR I HR IS 7 il R Il S R ] [l 4 2 AR
(e RIS 2l N 3o B R eV L i R e 3
R GEAEEEOR B FLR SRR & S-De-
tect T AR N B AL AR 2 T HOR |, A% e e A g g ko
Z AN MK E B .. ASO 2B B A 2K FL
Ji R A e BRLR R FR R A TRk

1 B3EBEEFTRMGEREAR

A 20 FL IR 2 75 FURR H2 R (automated breast vol-
ume scanner, ABVS) & —F i 1) = 4E 25 BUBR - R4,
P S A B R 5 A 3D AR A,
REXT LRSI TR A 2, A sty 4 E g, )P 3k
(SR NI TN SE N TN k) T e S R E L =5 S VA N T
TN FUBRIRAE KN G54 B T M R e AR 25
NHLURIE I FR , N5 AR I e 255 3 TR 7
KRR 22 S H KR

YRS ABVS 7RSI R ARG LR AE
IS WHERRYE L AETA] . HJE , ABVS AT DA (5T 1
ZWifE . ABVSATREA B FIX 7 B AR FIAN A 5]
X3, &I/ IR IR A S N AR o IZ AR
XFFIm AR & AT AT, I B3 Dr UG A A i i1
BrHERD, ABVS TEMEEFLIR RIS AL TR |
BRINELL LS R FIHZOC R A B L# KELLY
OB BRI A SRS TR B PE = T3
VRN B FLMEE IO RE T, IR R L BRI A th ) R
fEBE A 50% 42 731 81%.

BREM 45" fff 5¢ % B ABVS 1] A5 84> 7L AR 41
AU, AT, B> 1 F 2R R AR S M 2
KL T IR AR 2 2 [a) I Ak AR B 0L
e T IR FIEA A N LA T BRI -
ABVSHRI I $2 55 T UK TR A 4y B, IRl
IR PRBEW/D 1R E B RO , 5 FG LR
PRI B A m O MERR R (R BRVETE TN BRI A AL
MR R LS AR UM EE AR 275 A LR bk e 4
5%, IRl 0o B 5 A Lk N BG (FLIE e 1)
R R AT B 5t AN A LA A

2 BEEREA

7 7 32 5 AR AR 3 2ol ) R R S A RN
R385 52 0], (TR 0L R RS 2 A7 S 5 | DT X5 A ) X
JI RGPS 0 o 38 3 LU A3 R S IR oA L
VAL R | U AT R] | R 35 AT [ 5 f ) Dy L L O
P o o TR 2 R e e e %) 7 3 5 — e e B
RO PEAN I S b PR SR N
PEBCANE FE A0t , HLE 2 e e koAb v P 4 — 4k i
TN R K, S AN LB R i ges 20 28 ) ] T2 27
B Fr et

FLRREANE I e 22 R BRI 5] i b ni , 3458 5 i
- 2832 -

PN, A R B 1 S 0, 1 5 2 AU R
TR ST ANEG R, AR it 52 700 s BE K i e o sE st
RAG DX o T R R SRR i R P T A A N [R] -5
JE T 2R e B SR Tk R T 14 5 ) S ) A R A i e
T (R BE A AR R B R S i 3 X 2354
FLUIRSEVESS 1R 7 i AR 0T, A RAE I e
A 12 AR 5, 1 535 RN AR BRI AR SR
MU 5 PR R B Ay S g ik, 35 S5 14 OK, AU P
TSR

WD [l B2 R ) L e, JHC e A st 4
B R o AR Z A AR 22 5, AN () [ Bl L 728
S RE LA AR [F] , 7580 e ke g o [ — 5 J32 iy 2 42 =04 T
B, X HR DX P S AR 2 B W ), HL A
— P 7 3 AR AN BEAR A 1) S e L RS B
HAARESR AR X THYIN< 10 mm) B LE
TINS5 I INER B TE IR X, P 3 5 3R I
Yo 1 e K o, 1Y 9R 5 2 FUIE T, B iRis o B
o EIRRIZPR TAET, 4R 2 FL 2 W s (1)
BEA, M T R MR R A A AR A A, ] AR AR
TEVEIZWIE . 224 2 WY R B 2 e A
T8 5 SO W LR BOBYE R S RE A 2, RS
I FH T BH 4 s v K

3 BEEERGRA

R BIAPE BUREAE T HA R R SR AR — T
AR B RFI R BRI B, 25 58075 5 3 B
U115 % NI Tl S A R A AR e T 933 e TR S T
O, S LN PR AR SR B 2 ) e TR e 22 5
FH A s RS AR R A FE 0 AR 5 BYAS (strain elas-
tography , SE) 1 5 YT 31k BUZ (shear wave elastogra-
phy,SWE),

SE UG 5 i o T 3453k 25 T Rl A i R A7
TR 7, DS 72 DX s 5 J) P I 2H 4 ) e i 3%
BRI RSN IVERTR & A8 A KNASR IR AR
T 35 R €0 Gt A ISR i IR 2 11 25 Sk, 1T A
Wi BT, B AN 2 R 5 40 il R e
PG AR I SR B B, R B 4 /s ZH S il ¢ (5
SN A, T8 B I 4 73 BN e T REAE M, AN F)
3Ry RAER™, IE AR SE X 2 120 1%L
Ji BB ES E A T Meta 387, 45 4 43 LA F e Rk, 3
GrUAN A J RAE, 12 W7 R K 78%~89% , Ff 5 Hy
84%~100% , 1t BH 1d 12 1 figk I G I ek 14 5 8 L2084 |
FUIR BB RAT R U

SWE Ji {5 )i B 2 3 2ok 242 55 7 it 5k Bk i 7E 2H 21
PR B UIBOR AT HEURAR , FE A RIS rp AL
FEA S, A E A M AR X S 2H 4R R, B AR AROG
P AT SN 22 S R R R R LA BT DR K
Mo PRASE S AELAE S0 48, -1 00 g e DX 59 70 38



Hainan Med ). Nov. 2019, Vol. 30, No. 21

BEEZ2019F11 305521

JE S KA P M S by IR i J KA P39 . 2R
28R F SuperSonic Imaging AixPlorer 32 s BY 1) i Xif
166 > FLAR P LA I 122 (A1 5 A A s e KA ARy
T LW R bR 7E 12 WLt RS b e 5 T A% e AR
(LW 5HE 49.27 kPa), B AL T H AW S F 545, EV-
ANS SEUE R0 175 A FL g kA T s 0 )
B, AR DL P L Emax (maximum elasticity) KT
50 kPa ] 1 Ay 4] i L R e B 18 RSB 912 Wi UL, TT
PAFE Y RO R MERRE

SR AR BAAT B T4 = FLIR R 12 W, (BAT)
FAAEAR JEZ AL, SE X #4135 2 A it
ISy, 5 52 484 E & T L 895200, SWE AR BE4R Ak —
FE R E AR L E IR S 22 RO &, S04 M2 R T
PIEAT £ 3G A 5O A0 0 R i e 5 e o A Wk
B, Ty i AR B P 2 20, PEA b il = SRR

4 “BAREAR

P L PG AR S R 7 A ) — IR
A, UFRA Micro Pure BEAR , B2 M 7o SR AR B Y ) 4y
EREANA LU SRl PR B PR W i s g e s I
Higseoe 2 B, R B M5 (<1 mm), [FE
IR ES AL , il M A I R TE R R, L
I e e e ) S5 2T A4 2H 20 A R A SR TR i e A
1, B R B o TR LR R A2 (RIS K
P, S PEIRAE S B R TR R s i, T
IEH SIS R Z T Z X L, PR v 7 o 1
FUIRA LN AT S APPSR A 2 HE R IR R, T
“a R IR AR ATREAT 0.5 mm LA E54L , HWFSEIR
UESEFLIR MR N BG4 S ELIE A H VIR R, Hilv)
oAk BE R R T RE i A P X F LR R
FHAAEAG AR ATHE R X AR, TR P 7 R B
R[] s T T S LR AR A 8 ke A 5 A
/N B B RIS URAD T MU P ARl
MBI BERARAY A 22,

P K O IR ARG 1 A AR R, (ELX 4T
MER BRAAFAEA R Z AL, FRIAEXHE A ] 9 Gl 85
ATS B Al /N AR R 175 A 2 5 g
ARG SR AR B AR B 3L Y R U
96.8%. Ui WP R AR BEAEAH FAN 7S, AT 52 i LA
RS WTHERf 3

5 S-Detect$ K

5 [ A 27 25 2003 AR L s AR At 5 B0 &
%43 (breast imaging reporting and date system, BI-RADS)
FIAFUIE A 2 BT UE B ZURR I e HAT R
Gz rERe I T2 N TR R . B A BI-RADS
I3ZEER T XFFUIRAh B A K2 , i AT B TR R
FOFRTEEAL AR BRI, SR TAS ] P P A 0 LR A
i vEA B — o 1 3 UM fn 22 e R L2

BI-RADS 732 . S5t B — TR 0 11 S LA B2
Jop LR 7 DA IO A 52 e aed A v 14 72 A )
PR LT, IE R I X S AL B AR P AT DA ey R
S RE . S-Detect £ AR S&—F TS AL B2 B
FAR R E =R A AR — T IR ) R
PR A, e MR R 32 EIUR P2 48 mE A G Al R ]
TN TR REUR B2 T HR A s A FLAR I B 2% |
TEAS (NFRES R | [l = RS KR LGS B, 4R
“RATRE R BRI RE T I T R R A
Y RS

Sl 7K W A 0K 61 > FL AR At 20 A T — 4 i
A% BI-RADS 432 LA K311 S-Detect 7328, bF 58 =
i S-Detect 43 22 Wik Sk L HEAfA M K BH: Fou il {20 34
T TAE 2 4E S IM BI-RADS 432 . S-Detect 3 AR 7E %
S L R e e RS v ELAT 3 i 2 W R S R R
P EAS ARG R . KIM S5 5% % 30 B 8k
S-Detect 1] LA S 12 Wi O FES2 , (H2 25 AR U
FEI PR 2017 S8 33K — i, [F) B 72 0 DB o B oy
A5 TCESAL L3 o3 A1 17 100 S bR L 25 A G S8 55 7 T v
ToIEWIR , T N BT 3 T A . 7R
B, Y S-Detect He AR /RFLIRIP A R PR, H R
PEFTREME K ; 24 S-Detect £ AR FE R LM IR B Ry LR
PR EAA AT RE R R, X R S e AR s 2
PR AR kA 7 4 PG DR A s W, B
SR S-Detect 5 A K KRR 75 % 54 - g Ak
T2 Wr, X 20 HT S-Detect £ AR B AR 75 K & BE A
2 W CRE . 45 R Wos , Bolis R IR A B
S-Detect % AR 12 Wi BE I A AR , T P & B & 248 512
WA BBURREE R S B R SR B

6 Z5iE

P — L A e R L B8 1 i L vk,
B S o N L R A R s v NS I
BRAZS AR A K S-Detect 35 A Jyi2 W LR K4
Ji B A T ) T B AHAS (RIS A 32 62 B
FLAR RGN SRR R S AN TR, Ho— ) R
AR AR — 22 19 = PRAE , AN BB 58 400 2L AR g
SERIHAS R, A B AR AR Ay L SR R
PR, G BR 8 06 Gris TR A R AR Jr ik, X 2L RO
PPy S 2 M B R

25 LT SRS A N A AT S S
FLAR RIS W 5 BN SEE BL2T
Ko AR 2, Ry SR AR O S T R T

S Ak
[1] CHEN W, ZHENG R, BAADE PD, et al. Cancer statistics in China,
2015 [J]. CA Cancer J Clin, 2016, 66(2): 115-132.

[2] SIEGEL RL, MILLER K, JEMAL A, et al. A Cancer statistics, 2017

[J]. CA Cancer J Clin, 2017, 67(1): 7-30.
[3] MERCADO CL. BI-RADS update [J]. Radiologic Clinics of North

- 2833 -



EEEFVEIIAENEE 21

Hainan Med J, Nov. 2019, Vol. 30, No. 21

America, 2014, 52 (3): 481-487.

[4] MICHAEL G, DOROTHEA F, ABA H, et al. Interobserver reliability
of automated breast volume scanner (ABVS) interpretation and agree-
ment of ABVS findings with hand held breast ultrasound (HHUS),
mammography and pathology results [J]. Eur J Radiol, 2013, 83(8):
332-336.

[5] WANG HY, JIANG YX, ZHU QL, et al. Differentiation of benign
and malignant breast lesions: A comparison between automatically
generated breast volume scans and handheld ultrasound examinations
[J]. Eurn J Radiol, 2012, 81(11): 3190-3200.

[6] KELLY KM, DEAN J, LEE SJ, et al. Breast cancer detection: radiolo-
gists' performance using mammography with and without automated
whole-breast ultrasound [J]. Eur Radiol, 2010, 20(11): 2557-2564.

[77 BREM RF, TABAR L, DUFFY SW, et al. Assessing improvement in
detection of breast cancer with three-dimensional automated breast
US in women with dense breast tissue: the Somolnsight Study [J].
Radiology, 2015, 274(3): 663-673.

[8] WOICINSKI S, FARROKH A, HILLE U, et al. The Automated
Breast Volume Scanner (ABVS): initial experiences in lesion detec-
tion compared with conventional handheld B-mode ultrasound: a pi-
lot study of 50 cases [J]. Int ] Womens Health, 2011, 3(1): 337-346.

[91 FUJISAWA T, HIRAKATA T, YANAGITA'Y, et al. The detection of
pCR after PST by contrast-enhanced ultrasonography for breast can-
cer [J]. Breast Cancer, 2013, 20(1): 75-82.

[10] WANG Y, FAN W, ZHAO S, et al. Qualitative and combination score
systems in differential diagnosis of breast lesions by contrast-en-
hanced ultrasound [J]. Eur J Radiol, 2016, 85 (1): 48-54.

[11] B8, Bt 7R, BREE, 45, FLIR BT kb 7 i 52 B A R e AR
S S B R YT 4 2 LN S P XU Al e ) AR [0/
CD]. ipER El A 22 5 (TR, 2016, 13(6): 459-465.

[12] ZHANG T, SU ZZ, WANG P, et al. Double contrast-enhanced ultraso-
nography in the detection of periampullary cancer: Comparison with
B-mode ultrasonography and MR imaging [J]. Eur J Radiol, 2016, 85
(11): 1993-2000.

[13] 2240, XM, BRBE, 45, 5 HUEE A GG A A it s S s W LI R
PR, h R EAEEAR R, 2013, 29(11): 1774-1777.

[14] SHIINA T, NIGHTINGALE KR, PALMERI ML. WFUMB guide-
lines and recommendations for clinical use of ultrasound elastogra-
phy: part 1: basic principles and terminology [J]. Ultrasound in Medi-
cine & Biology, 2015, 41(5): 1126-1147.

[15] JT HY, EUN JS, HYE MG, et al. Comparison of strain and shear
wave elastography for the differentiation of benign from malignant
breast lesions, combined with b-mode ultrasonography: qualitative
and quantitative assessments [J]. Ultrasound Med Biol, 2014, 40(10):
2336-2344.

[16] {H¥i54E, B ROV, RITF5. TN G FUR R B
W E Y Meta 53 HT[T]. 1 E BEF R R HR, 2011, 27(2): 321-325.

[17] GANAU S, ANDREU FJ, ESCRIBANO F, et al. Shear-wave elastog-

raphy and immunohistochemical profiles in invasive breast cancer:

- 2834 -

Evaluation of maximum and mean elasticity values [J]. Eur J Radiol,
2015, 84(4)' 617-622.

(18] Z<B8, SZIGe, 22, 45 SC iU P stk G 1t B M PP S
a%ép&@ﬁi [J]. s R R 2%iE, 2016, 32(2): 114-147.

[19] EVANS A, WHELEHAN P, THOMSON K, et al. Differentiating be-
nign from malignant solid breast masses: value of shear wave elastog-
raphy according to lesion stiffness combined with greyscale ultra-
sound according to BI-RADS classification [J]. Br J Cancer, 2012,
107(2): 224-229.

[20] LIU BX, ZHENG YL, HUANG GL, et al. Breast lesions: quantita-
tive diagnosis using ultrasound shear wave elastography—a systemat-
ic review and meta-analysis [J]. Ultrasound Med Biol, 2016, 42(4):
835-847.

[21] MACHADO P, EISENBREY JR, CAVANAUGH B, et al. New im-
age processing technique for evaluating breast microcalcifications: a
comparative study [J]. Ultrasound Med, 2012, 31(6): 885-893.

[22] PARK AY, SEO BK, CHO KR. et al. The utility of microPureTM ul-
trasound technique in assessing grouped microcalcifications without
a mass on mammography [J]. Breast Cancer, 2016, 19(1): 83-86.

[23] STOBLEN F, LANDT S, ISHAQ R, et al. High frequency breast ul-
trasound for the detection of micro calcifications and associated
masses in BIRADS 4a patients [J]. Anticancer Res, 2011, 31 (8):
2575-2581.

[24] MACHADO P, EISENBREY JR, CAVANAUGH B, et al. Microcalci-
ficationsversus artifacts: initial evaluation of a new ultrasoundimage
processing technique to identify breast microcalcifications in a
screening population [J]. Ultrasound Med Biol, 2014, 4(9):
2321-2324.

[25] ACWESC, XA, 5K B A, S5 R P g K g S U R I 5 12
VT FLAR RS B A fEL[I]. Hh [R5 R 2 2%, 2015, 31(1): 4-7.

[26] KIM K, SONG MK, KIMETA EK, et al. Clinical application of S-De-
tect to breast masses on ultrasonography: a study evaluating the diag-
nostic performance and agreement with a dedicated breast radiologist
[J]. Ultrasonography, 2017, 36(1): 3-9.

[27] CHOI JH, KANG BJ, BAEK JE, et al. Application of computer-aided
diagnosis in breast ultrasound interpretation: improvements in diag-
nostic performance according to reader experience [J]. Ultrasonogra-
phy, 2018, 37(1): 217-225.

[28] JH KW, A, AV, 46, 1B S-Detect /3R RTEFL R R
SRS T R A (B[] o R R R R A 2, 2017, 26(12):
1053-1056.

[29] KIM JH, CHA JH, KIM N, et al. Computeraided detection system for
masses in automated whole breast ultrasonography: development and
evaluation of the effectiveness [J]. Ultrasonography, 2014, 33(2):
105-115.

[30] B35, M BR, R 30K, 4. S-detect H A W75 %01S Wi A2 <2
cem FL AR R b P R A (0], o R 2 AR EOR, 2018, 34(8):
1207-1210.

(cf H 11:2019-06-15)



