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[Abstract] Objective - To evaluate the value of contrast-enhanced ultrasound quantitative analysis in the differential diagnosis of benign and malignant
breast intraductal lesions. Methods - A retrospective analysis was made on the characteristics of conventional ultrasound and the time-intensity curve (TIC)
of contrast-enhanced ultrasound (CEUS) of 71 breast intraductal lesions in 63 patients, which were surgically resected and pathologically confirmed in
Shanghai Tenth People’s Hospital from January 2016 to December 2018. The parameters of CEUS perfusion in the lesion area were obtained. Independent
sample ¢ test was used to analyze the differences of quantitative parameters between benign and malignant lesions. The receiver operating characteristic
(ROC) curve was used to evaluate the value of conventional ultrasound, quantitative analysis of CEUS and their combination for the differential diagnosis
of benign and malignant intraductal lesions of breast. Results + There were 42 benign lesions and 29 malignant lesions. Among the quantitative parameters
of CEUS, time to peak (/=2.072, P=0.042), peak intensity (=—2.629, P=0.011), rise slope rate (+=3.015, P=0.004) and the area under the curve (AUC)
(=3.308, P=0.001) were statistically significant. The sensitivity, specificity, accuracy, positive predictive value, negative predictive value and area under
the ROC curve of conventional ultrasound were 31.03%, 90.48%, 66.20%, 69.20%, 65.50% and 0.608. Those of quantitative analysis of CEUS were
75.86%, 71.43%, 73.24%, 64.70%, 81.10% and 0.776. And those of their combination were 86.21%, 97.62%, 92.96%, 96.15%, 91.11% and 0.943.
Conclusion - Conventional ultrasound is of limited value in the diagnosis of breast intraductal lesions, and quantitative analysis of CEUS is of great
significance in differentiating benign from malignant breast intraductal lesions. The combination of conventional ultrasound and quantitative analysis of
CEUS can significantly improve the diagnostic value.

[Key words] breast intraductal lesions; contrast-enhanced ultrasound; time-intensity curve (TIC)

[EEEN] 0% (1982—), “, FIREN, 15 B TE4: 20247337@qq.com, 5Kk—I (1980—), 4, EIEAFENN, Bi1; B TE4H: 27763289@qq.com.
* R ALE S

[BIEIEE] A W, BFEA: 21i9798@163.com,

[Corresponding Author] ZHENG Li, E-mail: z1i9798@163.com.

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE) Vol.40 No.4 Apr. 2020



ERm, F

AR A TR e i A T k2 —, HfERE, &
. JCBl, S h AR AL IR IS W ok iR
B RAINAT o R T FLIR S N AL O 7 7 (R B R AR
M, HREBYINE 2RSS, EEEIESSH
Tl — s R, 8P I B A E A — Fhalif it 2 R R
REAS SCINT 2 A5 M B R bR 52 Be BRI Y, dl i B
ISR A E 8 AT PR 25 TR) 23 Al S e P PRI TR Re L 19
ZES L RO T SR, AR BRI T RIS
B, 3R RO S BNS A BRI E Y, 1R
LRI X P 1 A LS N BT D R
AU S AR T A G R E B 2 BARPRAE S LR =
BN R Y R

1 HES5HE

L1 WF5ER %

1 2016 47 1 H—2018 4F- 12 H{ERITF R MRS+ AR
BETFARIBTT HLRELATHAY 63 (FIFLNR S N AR
WIS, AR TFUBR B S OB G s Ay, HOB R S s
HEARRE, BEYEBMMERETD. s ORFARITH
MRS, OREFAIRIIEIE ., OMGFR
ATEkE, ORI L, BEEI L, k20 ~ 2%,
Ty (525+117) %, BRI R K BAE 4 ~ 48mm,
FH (158+99)mm, & 71 AJakt, MLk 42 4, Bk

294, Hrp, RPEEEFER 20 ~ 703, P (487+122) %,

Tkt BR B 4 ~ 28mm, FE (117+58)mm, B4 4
4l ~71%, S (579+84) B ikt kK Ei% 8 ~ 48 mm,
S (2174 11.5)mm,

1.2 U505k

% 1 GE Logiq E9 ¥ 4 £ & )8 i Wi (£ ),
H RS IR, LB WMIE A 6.5 ~ 15 MHz,
MLk 45 %k 0.14, Zh&JEH (dynamic range, DR) 63, %
tH Zh 2 4%, 1 525 A 5 AR R TR 1 R R G 4
(SonoVue, FH#& 2.5 um, Bracco AW, BARF), TIEA
sy A7 Al (SE). (ERATINA 5 mL 0.9% NaCl iF{kH
T PRAE CF LR TSR B

e HCFLRAS A A T S5 fF, JF S AR AR e 5 o
RANILES o A0 # BUDNEMZ, WEF2, 785 25 W
ML e B i o 1 5 2R FH L A A e R 7L R A 7
WA AT, BRI kL S AR P LR RS 1
KKt 22 4% (breast imaging reporting and data system, BI-

http://xuebao.shsmu.edu.cn

7 R S B AT B AEFLIR S A% PN B Ak S0 v A o 9 1 | 515

RADS) PHIAREREST 4> 28, ARG BRI R RV IF 44
W5, [EEBEL M BB RS, SR
WEEE, ZFEEPK A 2.4 mL S AR AR, E5
TrEGHN B Ehah &R, RAFBEA G R, RAEMR
#ELE 3 min, SRHATEE I A WG 5 0 Mk b T 2 &
sy, FEh B kX B SL BRI (region of interest,
ROI), REEEESF I, SRAERI B RES (LI, FFikE
JE 300 [) S5 % B () I FLBRELSUA 2 25 X, aR AR A X
JE BBl 1E 5 FLIREALZLAY 2 It () - 9 i 2% (time-intensity
curve, TIC), MEIUEFZHITF4aHE I Al 398 )5 1 min {9
M R R T E S, ARG S, AR
LD TR WA & 41 11 N L [ Y2 SN o a2 R 1 S T
(area under the curve, AUC) %5 & HABE MiBE &S
BTURHE 2 2N FEFLE IS TAE 5 0L ERE A R
ST, AT S EIRERUT HHR o, BJafthge

—&5ie,

1.3 el Jiik

B2 SPSS 19.0 kit AT ge it o0, EPERFHAE
HFEIR, EEFFIL x5 Fon, IEES M Em TR
] LA FHARSEREAS ¢ 4555 s AP IR A E TR,
M F Mann-Whitney U #5545, {# F MedCalc 18.0 %k -2
HH R R | P R SR bR B R A B A2 T
PRVEERIE M 2% (receiver operating characteristic curve, ROC
k) (& Delong #5%; LL AN A ROC £k AUC, J-PF
fili R PR G S AR FUR S R RO PR ISR RE, DA
P<0.05 R ARG EE L,

2 BER

2.1 wiBEER

TUASE NI, SR LA UE K R 42 4,
B E NIRRT 29 A, Mo SN I RE
SA, mPBIFENE 144, PRIFENE 4, K
BTN 6 4

2.2 HERLE AR T LR ST I RO PER S

MR IR 23 B %5 7 5 BI-RADS 4 260 5 2 b LR FU
TEEIARIE, Z AU TARSEhR, A S Wbk 5 .
BI-RADS>4a DL |35 A BN . & HLE A 12 W LR
FENINE RGBT BORRE . RS MEERRE. PHAETIN
{6, BRI 25 51 ok 31.03% (9/29), 90.48% (38/42),

AR (FERD) . 2020, 404 (@)



516 | L#ss@i®siR () 2020,40 (4)

69.20% (9/13), 65.50% (38/58) (F 1), 2.3 RLEMEWXEALN TIC & ik S50 Lbgs
B P S By AT A R AT LA, AR DR
# 1 BI-RADS 53 %% BIFUIR 45 Vi BB HEGME (n)
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Tab 2 TIC quantitative parameters of contrast-enhanced ultrasound in breast intraductal lesions (x )

Lesion Benign (N=42) Malignant (N=29) t value P value
Arrive time/s 10.90 £2.70 11.33+2.83 —0.649 0.518
Time to peak/s 9.08 +1.80 8.22+1.58 2.072 0.042
Peak intensity/dB —44.47+6.10 —40.65+5.92 —2.629 0.011
Rising slope 0.26+0.13 0.17+0.09 3.015 0.004
AUC/(dB - s) 95.30+21.34 77.38+£23.96 3.308 0.001

Note: A. In conventional ultrasound, a 10-mm breast lesion at 2 o'clock position of the left breast appears to be solid (arrowhead). B. The TIC shows that there is obvious
difference between the breast lesion (yellow) and the surrounding tissue (green).
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Fig 1 Conventional ultrasound and the TIC of contrast-enhanced ultrasound of a 50-year-old female patient with high-grade ductal carcinoma in situ

Note: A. In conventional ultrasound, an 8-mm breast lesion at 12 o’clock position of the left breast appears to be solid (arrowhead). B. The TIC shows that the shape of breast

lesion (yellow) is similar to that of the surrounding tissue (green).
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Fig 2 Conventional ultrasound and the TIC of contrast-enhanced ultrasound of a 39-year-old female patient with intraductal papilloma
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Tab 3 Comparison of diagnostic efficacy of conventional ultrasound, quantitative analysis of contrast-enhanced ultrasound and their combination in differentiating benign and

malignant intraductal lesions of breast

Method Sensitivity/%  Specificity/%  Accuracy/%
Conventional ultrasound 31.03 90.48 66.20
CEUS 75.86 71.43 73.24
Conventional ultrasound+CEUS 86.21 97.62 92.96

Note: CEUS—contrast-enhanced ultrasound.

ultrasound+CEUS; “ compared with conventional ultrasound and CEUS.
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Note: CEUS— contrast-enhanced ultrasound.
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Fig 3 ROC curves of conventional ultrasound, quantitative analysis of contrast-
enhanced ultrasound and their combination for the differential diagnosis of benign

and malignant intraductal lesions of breast
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