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To evaluate the diagnostic value and imaging features of mammography and contrast-enhanced 
ultrasonography in breast ductal carcinoma in situ, 60 patients with 62 lesions were selected from 80 
patients with ductal carcinoma in situ who were surgically treated and pathologically diagnosed in 
Huzhou Central Hospital from June 2017 to June 2019. All patients were examined by contrast-enhanced 
ultrasonography and mammography within 2 w before the operation. The imaging features, diagnostic 
accuracy, sensitivity, specificity, positive predictive value and negative predictive value of the two methods 
were analysed. Compared to mammography, sensitivity, specificity, accuracy, positive predictive value and 
negative predictive value of the contrast-enhanced ultrasound in the diagnosis of benign and malignant 
breast ductal lesions was significantly better. In terms of imaging features, the contrast-enhanced 
ultrasound was significantly better than mammography in detecting the boundary and edge of lesions and 
calcification of lesions, but there was no significant difference between the two methods in the detection of 
size of the lesions. Contrast-enhanced ultrasound could provide a rapid, reliable, and accurate diagnostic 
basis for the diagnosis of ductal carcinoma in situ and it is of great significance for the diagnosis and 
treatment of ductal carcinoma in situ in the clinic. Mammography and contrast-enhanced ultrasound can 
be combined to improve the accuracy and sensitivity of early diagnosis and screening of ductal carcinoma 
in situ, which is worthy of clinical application.
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The incidence of ductal carcinoma in situ (DCIS) was 
high in the breast diseases and its common clinical 
symptoms were mainly characterized by the breast 
mass, nipple discharge, and pain[1]. Studies have found 
that about 50 % of the breast DCIS patients were 
associated with nipple discharge and accompanied by 
pain from breast inflammation and ductal ectasia[2]. At 
present, the common clinical screening and examination 
methods mainly included mammography, MRI 
ductography, and contrast-enhanced ultrasonography 
examination. In recent years, the advantages of the 
contrast-enhanced ultrasonography in the early 
screening and diagnosis of the breast DCIS have 
become increasingly prominent, mainly because the 
ultrasound has the advantages of convenient, non-
invasive, no side effects, economic, real-time dynamic. 
Contrast-enhanced ultrasound was a dynamic and real-
time imaging technology, which can display the spatial 
distribution and blood perfusion difference of micro 
vessels around and inside the mass dynamically, and 
provide a reliable basis for the doctors to diagnose the 

benign and malignant tumours. However, there were 
few studies on the contrast-enhanced ultrasound in the 
breast intraductal lesions, so this study mainly discusses 
the application value of contrast-enhanced ultrasound 
in the diagnosis of breast intraductal lesions.Clinical 
data of 80 patients with breast intraductal lesions 
diagnosed by pathology in Huzhou Central Hospital 
from June 2017 to June 2019 was collected. Inclusion 
criteria were, unilateral, only DCIS, no invasive 
components, no previous breast cancer or other 
malignant tumours, received mammography and 
bilateral breast ultrasound evaluation, no previous 
chemotherapy or radiotherapy, no pregnancy or 
lactation. A total of 60 patients with 62 lesions were 
included in this study, with an age of 55.71±8.94 y. All 
patients were examined by the contrast-enhanced 
ultrasound and mammography within 2 w before the 
operation.GE Logiq E9 color Doppler ultrasound 
diagnostic instrument (USA) was used in the contrast-
enhanced ultrasound, which has a real-time contrast-
enhanced function. According to the breast detection 
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parameters preset by the default instrument, the patient 
uses the dorsal decubitus to facilitate a comprehensive 
examination of both sides of the breast. The doctor 
adjusts the appropriate parameters according to the 
patient’s lesion condition to obtain the best gray-scale 
ultrasound and colour blood flow images. The 
pathological features of the lesions were recorded, 
including shape, size, boundary, internal echo and 
internal calcification. The blood supply of the lesions 
was evaluated according to the Adler semi-quantitative 
method. Mammography was performed with Selenia 
dimensional mammography system. Patients were 
routinely examined in bilateral mammary lateral 
oblique position (MLO position) and axial position  
(CC position). The shape, size, margin, and calcification 
of the breast were observed. The contrast-enhanced 
ultrasound images and breast mammography images 
were interpreted and confirmed by two experienced 
clinical imaging doctors. The size, shape, location, 
lesion boundary, and imaging features of the two 
methods were compared.  The diagnostic accuracy, 
sensitivity, specificity, positive predictive value and 
negative predictive value of the two methods were 
compared.SPSS 18.0 software was used for the 
statistical analysis. The qualitative data were expressed 
as percentage and the quantitative data were expressed 
as mean±SD. An independent sample t-test was used to 

compare the quantitative data accord with a normal 
distribution, and Mann-Whitney U test was used for the 
quantitative data that did not accord with a normal 
distribution. p<0.05 means the difference was 
statistically significant.        The number and morphology 
of lesions detected by the 2 methods were shown in 
Table 1. The results showed that there were significant 
differences in the number and morphology of lesions 
detected by the contrast-enhanced ultrasound group, 
and the difference was statistically significant 
(p<0.05). Two detection methods were used to 
detect the edge and boundary of the lesion, and the 
results were shown in fig. 1. The results showed that the 
difference between the two methods in detecting the 
boundary and edge of lesions was obvious. The 
detection result of the contrast-enhanced ultrasound 
group was better than that of the mammography group 
(p<0.05).By analysing the detection of calcification of 
the two methods (Table 2), it was found that the 
contrast-enhanced ultrasound was more suitable for the 
detection of calcification. There was a significant 
difference between the two groups (p<0.05).Contrast-
enhanced ultrasound and mammography were used to 
compare the sensitivity, specificity, accuracy, positive 
predictive value, and negative predictive value of the 
benign and malignant breast intraductal lesions  
(Table 3). There was a significant difference in the 
diagnostic efficiency between the two methods 
(p<0.05). The results showed that the diagnostic ability 
of contrast-enhanced ultrasound was better than that of 
mammography in the differential diagnosis of benign 
and malignant breast intraductal lesions.The ability of 
the two methods to detect the accuracy of lesion size 
was analysed. The results showed that the average 
preoperative/postoperative size deviation of the 
contrast-enhanced ultrasound was 14.6 mm, and the 
mammography was 12.4 mm (underestimated by both 
methods). The mean square error (MSE) analysis 
showed that when the tumour size was more than 2 cm, 
the detection accuracy decreased gradually (Table 4). 

Contrast-
enhanced 
ultrasound 

group
X-ray group χ2 p value

Number of 
lesions 10.263 0.037

Detected 42 32

Not detected 20 30

Tumour sharp 16.731 0.013

Oval 44 29

Irregular 18 33

TABLE 1: THE NUMBER AND MORPHOLOGY OF 
LESIONS DETECTED BY THE TWO METHODS

Fig. 1: Two detection methods to detect the edge and boundary of the lesions
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There was no significant difference in the size of lesions 
between the two groups (p<0.05).DCIS was a kind of 
tumour with intraductal lesions, which grows only in 
the basal intima and has the possibility of developing 
into invasive malignant breast cancer. It was a common 
sign of early breast cancer. The early DCIS lesions are 
relatively small, so it is difficult to diagnose accurately 
with the common clinical methods. The contrast-
enhanced ultrasound and mammography can detect 
lesions or calcifications smaller than 1cm, but the 
detection rate of mammography is only 16 %[3]. By 
comparing and analysing the difference of image 
features between the mammography and contrast-
enhanced ultrasound, this paper discusses the 
application value of these two methods in the 
preoperative diagnosis of DCIS. Early diagnosis of 
breast disease contributes to early treatment and better 
prognosis. The contrast-enhanced ultrasound was a 
good method for the early diagnosis of breast diseases, 
which was helpful for the classification of benign and 
malignant breast masses. In this study, the overall 
sensitivity, specificity, and accuracy of the contrast-
enhanced ultrasound in the diagnosis of breast lesions 
was 75.86, 66.4 and 72.42 %, respectively. The 
sensitivity was similar to that in the contrast-enhanced 
ultrasound meta-analysis report (76 %), but the 
specificity was lower than that in the meta-analysis 
 (79 %). In this study, the contrast-enhanced ultrasound 
was superior to mammography in sensitivity (31.03 % 
sensitivity and 50.31 % specificity), which may be 
related to lesion calcification and pathological structure, 
such as micro vessel density (MVD) and interstitial 
structure. Therefore, the contrast-enhanced ultrasound 
is a good method for the early screening of DCIS.
Clinically, the contrast-enhanced ultrasound was a 
dynamic and real-time imaging technology and its 
contrast agent was non-toxic to humans, so it has the 

advantages of economy, convenience and no radiation, 
which was the main means for the early diagnosis of 
breast cancer[4,5]. In this study, the proportion of the 
irregular shape, unclear boundary, burr and uneven 
edge detected by the contrast-enhanced ultrasound was 
higher than that of mammography (p<0.05), which was 
similar to the results of Tang et al.[6]. The pathological 
changes corresponding to the above ultrasonic signs 
were related to the infiltration of the lesion parenchyma 
to the surrounding tissue, accompanied by different 
degrees of interstitial reaction, forming an irregular 
boundary. Mammography was easily covered or 
overlapped by the dense breast glands, or affected by 
the location of lesions[7,8]. The contrast-enhanced 
ultrasound can display the lesions and their marginal 
features clearly, which is helpful to make a qualitative 
diagnosis. Early breast cancer lesions were prone to 
calcification, which often lead to the breast 
intraductallesions[9]. Current studies suggested that the 
calcification mainly occurs in the atypical hyperplasia 
stage of the breast, because the breast hyperplasia can 
lead to the micro vascular hyperplasia and mass 
dystrophy easily. The calcification forms of the breast 
masses were complex and diverse, but they were mainly 
distributed in linear or community aggregation[10-12]. In 
this study, mammography and contrast-enhanced 
ultrasound were used to detect the breast calcification. 
It was found that the mammography was easier to 
diagnose the micro calcification in breast glands 
(p<0.05). This may be related to the detection principle 
of the contrast-enhanced ultrasound and the distribution 
of calcification of breast glands. At the same time, 
ultrasound detection of the spotted calcified masses was 
easily disturbed by the strong echoes of the catheter 
wall. It was worth noting that the mammography cannot 
detect all patients, some patients with small calcification 
cannot be detected by mammography, and it was 

Contrast-enhanced ultrasound group Mammography group χ2 p value

Calcifications 19.909 0.005

Calcifications 29 45

No Calcifications 33 17

TABLE 2: THE DETECTION OF CALCIFICATION OF THE TWO METHODS

Groups Sensitivity/% Specificity/% Accuracy/% Positive predictive 
value/%

Negative predictive 
value/%

Mammography 31.03 50.31 66.28 69.21 65.50

Contrast-enhanced 
ultrasound 75.86 66.40 72.42 64.57 81.10

p value 0.001 0.012 0.053 0.061 0.019

TABLE 3: COMPARISON OF THE EFFICACY OF THE TWO DETECTION METHODS IN THE DIAGNOSIS OF 
BENIGN AND MALIGNANT BREAST INTRADUCTAL LESIONS
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difficult to confirm by palpation. However, thy can be 
diagnosed by obtaining the echo changes of the glands 
around the lesions by contrast-enhanced ultrasound. 
Therefore, the contrast-enhanced ultrasound has a good 
diagnostic advantage in detecting breast intraductal 
lesions and their characteristics, which is helpful for the 
diagnosis, treatment, and judgment of clinicians.In 
summary, the conventional mammography was not 
adequate enough to provide reliable basis for the 
diagnosis of breast intraductal lesions, while the 
contrast-enhanced ultrasound can provide a rapid, 
reliable, and accurate basis for the diagnosis of breast 
intraductal lesions, which is of great significance in 
clinical diagnosis and treatment of breast intraductal 
lesions. The combined application of mammography 
and contrast-enhanced ultrasound can improve the 
accuracy and sensitivity of early diagnosis and screening 
of breast cancer, which is worth popularizing and 
applying in the clinic.
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Pathology minus ultrasound Pathology minus ultrasound p value

n Mean (mm) Level of agreement (mm) Mean (mm) Level of agreement (mm)
overall 62 14.6 -75~46 12.4 -48~54 0.27
Size≤2cm 36 -3 -32~31 -6.2 -32~20 0.12
Size>2cm 26 32 -33~98 30 -54~77 0.41
MSE≤2cm 33 23 - 20 - 0.20
MSE >2cm 29 110 - 220 - 0.32
MSE overall 62 64 - 110 - 0.16

TABLE 4: RESULTS OF TUMOR SIZE DEVIATION BETWEEN TWO GROUPS OF IMAGING METHODS
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