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Application progress of breast cancer diagnosis and therapy by new
ultrasonic imaging technology

HUANG Ni,ZHU Caiyi
Department of Ultrasound , Affiliated Haikou Hospital,, Xiangya School of Medicine , Central South University,
Haikou 570208, China

ABSTRACT Breast cancer is the most common malignant tumor in women.New ultrasonic technologies, such as contrast—

enhanced ultrasound , three —dimensional ultrasound and ultrasonic elastography had been widely used in breast tumors diagnosis

and treatment.The advantages, disadvantages and the application progress of these new technologies in the diagnosis and treatment

of breast tumors were reviewed in this paper.

KEY WORDS Ultrasonography ; Breast tumor, malignant ; Diagnosis and treatment

FUIRIRR S Lo s 3 o e WA PE IR A ik TR 8 e
a3 R R E G LB AR G Lo PE R SE TSR A . HR,
R A Oz s T ELR MR 2 W sy, LT
B SR B S B B T R R PREE Sy . B R I
5% (contrast—enhanced ultrasound, CEUS) . = 4E#8 75 il 1% (three—
dimensional ultrasound , 3D —US ) } #8 7 54 jl 1% (ultrasonic
elastography , UE ) 5551 A 1 I FH K il % i | 8 7= A A 7 7L IR
FSyT R E T I E TRV, BURAR DG H AR A FL R 12
I R T R AT LA

— CEUS TEFUIRFESY T h BN H]

LCEUS (EFUR RS S 2 W AN TS . CEUS J&
AT KA SR P e )RR R SRR Y e R
A BREN ) TR X L, T S 2 e X A8 2H SR PR KT 1Y
K, SEAR T CDFT A RUINLA (R <1 mm/s A FE<100 pm) 5
SRR AU B AR o AT E e WS AR 2 2 R SR AR
SRALTT A EFE AT KA, AR T B R 1) 5 R i 2 e
TR U . e FUIR KGR E SR W T T, K
R OGRS T B R B R L B AN L iRk
BF 2 g ORI S PR R AL, FLBR AR B A AR AR TR R

T I ) R B bR B 2 A TR I RS, ) o B A
M R PRI A8 TR I, sk AU B O MR A M Ak Hoss Ak
FREEACHS s M 1o A H I, 78 I e) -5 B i L AR A — 2 2
e e UG R A DR i V) B T -t 4 1) R R AR, 2
9 A R P 8 P WA (e B 1, SR B L 1% s [t B G o
S ST BRI S AR T A AR AR L AR A T B R AR
A R IS T L S ko 45 A G

2.CEUS 7EZLIR R GPEIR AR IR YT I i ATHUS WAL 7 10 A9 H
flo CEUS X ZLAR KA 22 19 5 31 9 AN BB 56 406 12 I PRI 7
BB T IR T R R FLARE B, N CEUS AR EL
T g b (A R O R A LA (R ZS A4 AE, 1T AR S04
FUBRRE AR B LI Y (9730, CEUS Rl VR —Fh A A6 A
T e 1R 2B PR B BT, CEUS BT R BRAYRRAE 5 42 9
SERR R Z B A R JE CEUS T HTR S 19 ¢ . Zhao %574t
T % HEAS IR/ N LR kL, G P 1 s R IURRAIE 5 A 2
bR 2 (B8 AR o 3Tkt K AR <20 mm &, iR Ak3E
Rl A7 ISR I 35 2% 22 A CER ) B2 %) 0000 A1 7 5 9 ke K L
#>20 mm #, AR MU 1AL BE TN L4 P R A K TR T
(VEGF)H ER ik B, mp.0 B AL AR BE TN VEGE &3k

YR 57 : 570208 T FUT, v A R A I 5 B 1A 11 s e R 75 s 2R

BASVEE KA L, Email : zhucaiyi56@163.com



+ 406 - I A HB A BE 224 2018 4 6 H AR 20 %55 6 ] T Clin Ultrasound in Med, June 2018, Vol.20, No.6

AR CEUS RIS J7 A S WA, (R B R
FEFLARIE T 1 is P = S8 —0bRifE DU HOR RS 1 75
LR PRI . A RREE SR, SRR 2.4 ml 50 4.8 ml
A S b PTA LRI 1) XIS 30 ) SRR AE o £ T 28 2 0 f i
i S AR A I R A s R 7 S A R T B G
A, I, CEUS Bl MBS T i — 28R, Haife
Il PR 1= 1932 FH i AN REIBCAG TR A o

Z..3D-US fEFLIRIE 2T T

3D-US 4L T =4t i ge i b a el R 5 8. ik
A YRR (B R BATE” ) T ZASHUAE " K 5 3% AT
TIE”J2 3D-US FrEA 19, % ZLAR BSR4 1) 202 Wi HoA &
FMENY, 3D-US W] 254 = 4E % (0 fe i 223 Ak i 1
A A (] 3 AT RV N LA il RO T2z LARIE 1 v
TERM, Kupeli 55258 HE % m] SE ML A2 A H 3D-
US FRAF M8 BN B AR (MY) (R85 (VD) i shis 4L
(F1) B IfiL A AR sh 8 A (VET) | 20 1 265 %0 A8 1Y Bk ydi b
T AR . AN, 3D-US 7 FH T 7L 5 f I s bk T 4%
ARG I X 7L B B 3 A AT M. Koenigsberg 553 AJF5T
RIS T 47, 3D-US REFR AR L &h S RS, DL
b N AP e (Rl [ B Ly oS =R Ty il 38 o e e Y
45 Rz SR AT IR LS TS S, DA R T 25 R 11
SH 5 T S EAT PR

I AR #E A B s FLIRE A B Cautomated  breast volume
scanning, ABVS )WEA— 4y 2L IS A i 1 48 = 4Eif%
HOAR A BT = 4R 250, AT LURSIEL B A [ 2 BR 1
SR Vil AT A, S S 7 N S 5 R B A 5 SR PRI 8 4 B it —
AU D REE PR R AR o 2R B 43T 93 441
B 120 NFUIRIFE A ARFT ABVS BUE, I 55H5045 k4T L
BRI, ABVS XA KT 2R | M AR RS 3R KX H A2 <2.0 em
BR) M 9 A8 A 2R A 51 95.0% (114/120) .98.3% (58/59)
91.4%(32/35) , ¥ . = FEHHE () P<0.05), 1 ABVS A EHAE
AT S R R A WHERR 2 D) SMZE A48 th ABVS &
RTET Y ZRAE AT A S 500 R I 28 (R S AR o Xu 5553
TN ABVS Ml FLARER AR oK B AR AR R TEA, 5
e R AT ARIF I — Bk . I, ABVS BE AR FLI R AL,
PER LR AR 1 S B Wi hE

= EYEBE I (3D-CEUS EZLIE LYy TR i i

3D-CEUS & 7F = 4 4 75 RN 448 75 3 5% I 2Ll | % i
S — IR A o 38 I T = T R PR 5 R Ak B e 1l
23 () 43 A7 AR N E RIS 0 o B AR ORI AT 3l o W€ 3D-CEUS
PG LB 28 AR 2R EIE I R7E T R KRR Rl 2%
TAEFEA THRRAE A5 5 S ZLAR 28 1 R o TR A il %) e
AR IR S B 28 S Hi 2, LI AR R B LT I I o
BTG MGG AS A I A4 AE ] AP R SR B L
Jia ZEU ] 3D-CEUS X 48 513U 5 (5 3 B il Bh ALy 7 0 J5 19
Jifo IR ML R AT R0, ARAS B 25 L 5 ARG B MRT 140 55
UF 0 —30rE , EYEIR T AR L 2h 2539 3 72 4R AR (dynamic

contrast —enhanced magnetic resonance imaging, DCE-MRI),3D -

CEUS 5 VEGF f# i 4% %5 )% (microvessl density, MVD VA A
AHOCHE X BAERIR T 3D-CEUS TG ZLIRE S B by Py P s 2
TR R 5

LA, =4 P £ ZL R AR I R IS R 1 & R, (EIF:
RIZ i bz H TR, F5 2 — D e AL Wbn vl ik
AR, PRI B | F R M A % = 4 R BT i 2

VO S AR TSRS YT T ]

R A PG T 2 R B ke M S A ) R . FL R,
TEFLIRGER ST - F 2R UG 5 0Pk . AR A
(strain rate ratio, SR)VE K7 Wk b 15t A4 (acoustic radiation
force impulse, ARFI) o o, 5t 5 /3 0k R AR AR 21 5 %)
PEH SRR , T LA (A i E % (R, — oAy
1~3 530 RYEIGE , 4~5 43 FpB s . HETC A Ko
UEW 5 2 PPk FL e 7 B F 2 i s W (B 5 43
VO ATI3Z TR ZE 52 o SR 5238 i TR R LR 4N
7 A8 L 7 N S A LU AL, 2 T PP Al A2 A B T,
I35 T B4 O ZE 52 . Mu 58 2 BF5E 2R, 24 SR s
KO 3.01 I, SR IEY 5 4P B M RIS I 8 . XT T4
KIGFLIRIEEE (=20 mm) FIT53 3~4 S0 B kT AT L ZE AR
FEMEL SR, AT S R ARFI 3 H A 7 3k i 15 4
A ALHE S S U8 M A4 (virtual touch tissue imaging, VTT) Fl
7 fili2 41 2152 1 15 (virtual touch tissue quantification, VTQ )
A A R LUK I 3 P 2 g 2 R, 2 BT, RIS
IR PETR A 5 J 35 2 380 2o ) 2 2 PN 5 0 308 8 S 2
PERRRE , HEUBAE , VTQ EBR . i T ARFI Jd i 3k A (R4t
Pkwpsl B, ANTHLEFIE, B A b1 s ek g,
ARFT X 20 B 28 F) G s S5 SRAEA [R5 Z R BA T s vl
M BFFE 22NN ARFL 8 ] T AR T e 1 & Rl % » Bai
SEPIFFER WO T O A (B KA 15~30 mm) VTQ Y2 Wi 2k
REM T VT EXE T/ k(e R AR 6~14 mm)VTT B HHMEIL T
M VTQ. SRERSE XS 117 DFUMR AT R M — 4 s Eia =t
SR B ARFIAGES , 85 R 078 29 VTQ #WT 5k 3.78 mi/s I,
ARFI WL AU e R e 0000 R 94.3%.91.7%
92.6%, Y0 3w T AL 4B R U P AR (1 P<0.05).
Tozaki ZE TS H 24 VIQ BTG R 3.59 m/s I, HAZ Wzl IR
SRR BURNE e R 50K 91% .93% \92% o B AT HTFE ™
FW VTQ AT 2.98 m/s I, AT 47 db 6 51| LA A2 1 R 0
Mo HR VTQ TES I FLIR RO R A Re S BB
B EHT VTQ BTk = — G —IhRiE, 75 i — P58

SERF BT 33 A% (shear wave elastography, SWE ) —Ff
ST B E ARG, LR R Th R e 38 5 I 2
LU IO (R S WR2H 2R AR A, HABDBROR , 158 B ZH 2B
fifi . Ng 52 FI ] SWE 752019 FUIR R MR 28 (5 Kb IR 1
SEBE R IME 7 5 B S TR L S 26 12 1 2%
IR T LB , Hfe KA I (AT 5 56.0 kPa ], H
W AR A SRR R S | B P TN B S 0 £ 5350
4 100%.97.6% .97.4% K% 100%, JEHX BI-RADS 4a R FLIHG
A5, P BI-RADS B4 SWE ROR$R T FLARI 2 W PR 15
ME . SWE 5% FUR S 24 BT B4R, il b isiRi2 . 7



It AR S BE 22kt 2018 4E 6 A48 20 545 6 ] J Clin Ultrasound in Med, June 2018, Vol.20, No.6

- 407 -

JIRTER 55 R L 25 e R 5 A R M SR T S T B DR E PR R R
Z— Evans %L FH SWE FIri 2L RS 42 1) -4 4 [OASE
e {EAT LB FLIRIE R L5482 o {H Youk 552 WFFERIT, 520
SWE JT il L B i 21 2R 2 Bk S PH 3R 45 I3 bk I 45 e RS TR K
PRI SWE 0t 2L e o Py i 2 5 T L 0 i 5 oA L 5
R its E— RIS o Ma SRR T SWE 15 1WA 5P i £ i
SR FAL FLI I BB B AT IS 7Rk, SR R PR A T B
X TR B AT SR AT AL AN (L, (EL SWE X FE 8 i Bl 1
JPARGTIL T RAL HPE AR SR ¥k . UL SWE Bl 2t A 7L
BB A S H N (EH

Lk LT S AR LIRS T P R AT 2 R AR, 25l
AR LSS, al gt — AR S FUIE IS R R, DL
FUBE RS TR PR PR RE ST o H AR BB R R 4>
BUA TG RATTE T FHARAE R FUIRIE B W B A, 73 SMEA
GRIE Bt Z [ 18 Tt — BB bR, 5 e — P4 REAC B i FLIR
TERIWT LaRdr PSR A Tr ik

S 30k

[1] Siegel RL, Miller KD, Jemal A. Cancer statistics,2015 [J].CA Cancer
J Clin,2015,65(1):5-29.

[2] Ma X,Liu R,Zhu C,et al.Diagnostic Value of Contrast —enhanced
sonography for differentiation of breast lesions:a meta—analysis[J .
J Ultrasound Med ,2016,35(10):2095-2102.

[3] Wang L,Du J,Li FH,et al.Diagnostic efficacy of contrast —enhanced
sonography by combined qualitative and quantitative analysis in breast
lesions : a comparative study with magnetic resonance imaging[J ].
J Ultrasound Med,2013,32(10):1805-1814.

[4] Hoyt K, Umphrey H,Lockhart M,et al. Ultrasound imaging of breast
tumor perfusion and neovascular morphology[ J |. Ultrasound Med Biol,
2015,41(9):2292-2302.

[5] Amioka A,Masumoto N,Gouda N,et al. Ability of contrast —enhanced
ultrasonography to determine clinical responses of breast cancer to
neoadjuvant chemotherapyl J ].Jpn J Clin Oncol, 2016,46(4):303-309.

[6] Saracco A,Szabs BK, Tanczos E, et al. Contrast—enhanced ultrasound
(CEUS) in assessing early response among patients with invasive
breast cancer undergoing neoadjuvant chemotherapy[ J ].Acta Radiol,
2017,58(4):394-402.

[7] Zhao LX,Liu H, Wei Q,et al.Contrast—enhanced ultrasonography
features of breast malignancies with different sizes:correlation with
prognostic factors| J ]. Biomed Res Int,2015,2015(1):613831.

[8] Saracco A,Szabo BK,Aspelin P, et al.Contrast—enhanced ultrasound
using real—time contrast harmonic imaging in invasive breast cancer:
comparison of enhancement dynamics with three different doses of
contrast agent[]]. Acta Radiol ,2015,56(1):34-41.

(9] hRAE, T 9, RMGVY , % FLIRE P M 7R 5 5 B 2010

PERRE WA OCEENTEL) ] ZE B TR SRR, 2016,20(3) :

261-265.

SR VIR BRI, 55 = 2E 75 S 52 W7 LI I B R pr (A 34

[T ] R 7238, 2010, 26(4) : 311-314.

[11] Huang YH, Chen JH, Chang YC, et al.Diagnosis of solid breast tumors

[10]

using vessel analysis in three—dimensional power Doppler ultrasound

images| J ].J Digit Imaging,2013,26(4):731-739.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

(22]

(23]

[24]

[25]

[26]

[27]

(28]

Kupeli A,Kul S,Eyuboglu I,et al.Role of 3D power Doppler
ultrasound in the further characterization of suspicious breast masses
[J]. Eur J Radiol ,2016,85(1): 1-6.
Koenigsberg TC,Reig B, Frank S. Three —dimensional sonography of
axillary lymph nodes in patients with breast cancer[ ] ]. J Ultrasound
Med,2016,35(3):617-625.
RPN, EhIDESE 45 H Sl A TR LR B RO S
(ELAY LIRS [ ). I PR R 3 1 2k, 2013, 24(9) :622-625.
Xu C,Wei S,Xie Y,et al.Three—dimensional assessment of automated
breast volume scanner compared with handheld ultrasound in pre -
operative breast invasive ductal carcinomas:a pilot study of 51 cases
[J]. Ultrasound Med Biol ,2016,42(9) : 2089-2096.
Chen M,Wang WP,Jia WR,et al.Three —dimensional contrast —
enhanced sonography in the assessment of breast tumor angiogenesis:
correlation with microvessel density and vascular endothelial growth
factor expression[ J |. J Ultrasound Med,2014,33(5):835-846.
Jia WR, Tang L, Wang DB, et al.Three —dimensional contrast —
enhanced ultrasound in response assessment for breast cancer :
a comparison with dynamic contrast —enhanced magnetic resonance
imaging and pathology( J |.Sci Rep,2016,6(1):33832.
Parajuly SS, Lan PY, Yun MB, et al. Diagnostic potential of strain ratio
measurement and a 5 point scoring method for detection of breast
cancer: Chinese experience[ J |.Asian Pac J Cancer Prev,2012,13(4):
1447-1452.
Zhao QL,Ruan LT, Zhang H, et al. Diagnosis of solid breast lesions by
elastography 5—point score and strain ratio method [J ]. Eur J Radiol,
2012,81(11):3245-3249.
Mu WJ,Zhong WJ,Yao JY,et al. Ultrasonic elastography research
based on a multicenter study:adding strain ratio after S—point scoring
evaluation or not[ J |. PLoS One, 2016, 11(2):e0148330.
Liu B,Zheng Y, Shan Q, et al. Elastography by acoustic radiation force
impulse technology for differentiation of benign and malignant breast
lesions : a meta—analysis[J ].J Med Ultrason (2001),2016,43(1):
47-55.
Li Y,Liu C,Geng J,et al.The texture quantitative analysis of the
normal mammary parenchyma and in breast lesions: acoustic radiation
force impulse (ARFI) technology [J]. Eur ] Gynaecol Oncol, 2014,
35(3):274-279.
Bai M,Zhang HP,Xing JF,et al. Acoustic radiation force impulse
technology in the differential diagnosis of solid breast masses with
different sizes:which features are most efficient? [ J].Biomed Res Int,
2015,2015(1):410560.
TREE SR B4, A5 MRS | R R B Sk R A T
JEAG AL W R LR (4 % LRI S [ ] e R el (B2
), 2014,39(12) :1246-1252.
Tozaki M,Isobe S,Sakamoto M. Combination of elastography and
tissue quantification using the acoustic radiation force impulse( ARFT)
technology for differential diagnosis of breast masses[ J ]. Jpn J Radiol,
2012,30(8):659-670.
SR TSR, RGN, A5 75 filis 2 4L AL AN S AR B PEAN FLAR
EPEMEELY ]rh B BEAERAR R, 2013,29(2) :206-209.
Ng WL,Rahmat K, Fadzli F,et al. Shearwave elastography increases
diagnostic accuracy in characterization of breast lesions[J ]. Medicine
(Baltimore ),2016,95(12) :e3146.

Evans A, Rauchhaus P, Whelehan P, et al. Does shear wave ultrasound



. 408 - It S 75 125 2 23 2018 4F 6 45 20 45:%5 6 ] T Clin Ultrasound in Med, June 2018, Vol.20, No.6

independently predict axillary lymph node metastasis in women with
invasive breast cancer? [ ] |.Breast Cancer Res Treat,2014,143(1):
153-157.

[29] Youk JH,Gweon HM,Son EJ,et al.Shear —wave elastography of
invasive breast cancer:correlation between quantitative mean

elasticity value and immunohistochemical profile[ J |.Breast Cancer

Res Treat,2013,138(1):119-126.

[30] Ma Y,Zhang S,Li J,et al. Comparison of strain and shear —wave
ultrasounic elastography in predicting the pathological response to
neoadjuvant chemotherapy in breast cancers|J ].Eur Radiol, 2017,
27(6):2282-2291.

(HAckis H41:2017-01-13)

- J5 5] FRIE -

Ultrasonic misdiagnosis of ectopic thyroid gland with nodular goiter in neck:

a case report

SER AL R BR A H E T ERRBRINE A RS 1 4l

[FFEESZES ] R581.3;R445.1

BF L, 52 2 AR SR 2 472 o RETEAT HUIR AR
TRETCHERG B 10 RAF, AT FARIGYT . HURIRD AR 2 - #E B
PEHCRARE R 0.01 wU/ml, S =HEHURBRIF 2482 1.59 nmol/L, S
ARHRZ 81.47 /L, Ui —WUHRAR IR 24R2 5.51 pmol/L, 755 FFAtR
I 2 5.51 pmol/L, Ht HFUIR MR 4 S AL P B4 292.40 ng/ml, HR
PREREE 1L 2.10 ng/ml. AR AG A : S0 IE RSB )
1129 3.0 emx2.0 em (A BRI, 1 540 , DG, JCHH R
Jif AR I A28 2, SRR kS B TCLT i S iot . RS
BT FARTX T 1.7 mm A3 & 2 22 mm X7 mm 18 mmx
9 mm (K[ X, LSRN , 370 535 Wb ; CDFI /s HL vl L=
B LR, IR RS A , B4 %0k 0.88(1&] 1), #iF
PR BT MRS HE R . JEAT ARG R T :
SR IE A HRERCE 05 W—#4 2.8 emx2.0 em SEPEGIH, A
T, FRMEH AR e BT R BEAG A : (SET )4
A5 AR I 2 e M T B (1 2) 6

TG S0 HUR B AR 7 FFODR AR LE 507 B LA A M H B HEIR
RS, R HTHEH 1:100 000~300 000, 7E A FHBR B 95 95 114 2
FH, KFA 1:4000~80001, H At 2 F 91 ARYEIE #07 B

1 CDFI 7~ X B2 N AR IR il

REERC
[ XEk#RiRFS ] B

a6 K

2 SHUETIXES T M F R AR L (HE Y, x40)

JETATAE FURIRELLU P — iRk E HORMR, FOE R &
HOPRBR RN, 35022 UL 5 5 — i R R, IR W L B A e R
IEHESCREARMHURIR, 0, g T B Wi i ik
IR B T 3, Rl P A AR T A R A5 A A A T
PE B EOT B R AR BRSO Y 5 R IR 5 1E 7 B
FRDR IR 7 T AR R B, 5 537 HUAR R & 5 o 7 PR
WP FRIRIITE I SR A0 1 S B m
TH ULA R FFUARIR 2z A 257 P AR R A, B P P 15k
BUICHRF S | LA A I AR AR S S AR s EA T R ), R
FEOT G IERFAE S AL R IR AT RE, AR T iR12 .

B, SRS L R R A AR AL, X A AR A TR L
JBE VRIS AR, 025 B S o FHAR R B4 T R, B iRiS

S E 30k

(1] FRb, Tm g, b ime s , 5 500 HUIR B AE CT MRI B - 1H &
SPECT/CT ARG S LT ]l R 2558424k, 2015,23(7) :
494-497.

(Y H#1:2017-05-19)

PR3 :405400  FPRATTFIN XN B BE B A B2 (1 3% L T 4EEE ) , T-ARRRBERE (4R A0



