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Ultrasonic Elastography Combined with Contrast-enhanced
Ultrasound in Differential Dignosis for Benign and Malignant

Breast Nodules

RU Rong-rong, XU Dong,QIU Li,et al.
(Zhejiang Xiaoshan Hospital ,Hangzhou 311202, China)

Abstract: [ Purpose | To assess the value of contrast-enhanced ultrasound(CEUS) combined with
ultrasonic elastography in differential dignosis for benign and malignant breast nodules. [ Meth-
ods] CEUS and ultrasonic elastography characteristics benign and malignant breast nodules
pathologically proved were analyzed. The sensitivity,specificity and accuracy were evaluated.
[Results ] In 151 cases with breast nodules, 110 cases were benign breast nodules and 41 cases
were malignant breast nodules. After injection of contrast agent,benign breast nodules mostly
showed punctual,linear or nodular enhancement with smooth boarder while malignant breast
nodules mainly showed uneven or high enhancement with indistinct boarder. The time-intensity
curve for benign breast nodules was “slow rise and fast fall” or “fast rise and fast fall” while
“fast rise and slow fall” for malignant breast nodules. The sensitivity, specificity and accuracy of
CEUS were 65.9%,94.5% ,86.8% ,those of ultrasonic elastography were 61.0%,91.8%,77.5%,
and of CEUS combined with ultrasonic elastography were 87.8%, 95.5% ,93.4% respectively.
[ Conclusions ] The combination of CEUS and ultrasonic elastography has high value in differ-
ential diagnosis for benign and malignant breast nodules, improves the diagnostic accuracy.
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Table 1 Comparison of contrast-enhanced ultrasound between benign and malignant breast nodules

Groups Enhancement level Even Boarder Enhancement type
High  Equivalent  Yes No Smooth  Indistinct  Punctual ,linar or nodular Irregular

Benign nodules 79 31 91 19 96 14 82 28
Malignant nodules 25 16 14 27 8 33 10 31
¥ 1.171 31.023 60.848 29.489
P >0.05 <0.01 <0.01 <0.01

Table 2 Comparison of the time-intensity parameters between benign and malignant breast nodules
Groups Time to enhancement(s) Peak time(s) Peak intensity(dB) Upstroke slope Downstroke slope
Benign nodules 11.15+0.89 19.96+1.45 25.03+3.66 0.008+0.001 0.0012+0.0003
Malignant nodules 8.89+0.29 17.40+0.56 17.31£1.73 0.015+0.003 0.0018+0.0002
t 4.187 2.849 3.305 3.501 33
P <0.05 <0.05 <0.05 <0.05 <0.05
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Figure 1 Breast adenofibroma showed nodular
enhancement by CEUS

Figure 2 Breast invasive ductal carcinoma showed
uneven enhancement by CEUS
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Table 3 Comparison of parameters for benign and malignant breast nodules in detection and diagnosis between
CEUS and ultrasonic elastography

Pathological results

Sensitivity Specificity ~ Accuracy

Method Detecti It
eHods clection Tesuis Benign Malignant (%) (%) (%)
CEUS Malignant 27 6
. 65.9 94.5 86.8
Benign 14 104
Ult ic elast h Mali t 25 9
rasonic elastography a l.gnan 61.0 91.8 775
Benign 16 101
CEUS combined il Two mithé)ds were pf)sitive or one 36 5 87.8 955 93.4
ultrasonic elastography method was positive
Two methods were negative 5 105

Figure 3 Score 4 points of breast nodules by
ultrasonic elastography

Figure 4 Score 2 points of breast nodules by ultra-
sonic elastography
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