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Background: The purpose of this paper is to clarify the ultrasonographic features and classification of 
ductal carcinoma in situ (DCIS), and to evaluate the ability of ultrasonography in the prediction of DCIS. 
Methods: The clinical data, gray-scale ultrasound images and pathological results of 219 DCIS lesions 
that detected in 203 consecutive patients who underwent ultrasonography and surgery in our hospital 
from January 1, 2014 to December 31, 2019 were collected retrospectively. Ultrasonographic features 
and classification of DCIS were summarized, and the accuracy of ultrasonography in predicting different 
ultrasonographic findings of DCIS were compared. 
Results: Among the 219 DCIS lesions, 91 (41.6%) presented as mass-like lesions and 128 (58.4%) were 
non-mass-like lesions. For the 91 mass-like DCIS lesions, 79 were hypoechoic solid masses, 12 were cystic-
solid structures. For the 128 non-mass-like DCIS lesions, 114 were hypoechoic areas, 10 were ductal 
dilatation accompanied with intraductal solid components, and 4 were multiple punctate echogenic foci 
only. The diagnostic accuracy of ultrasound for the 219 DCIS lesions was 81.7% (179/219). The diagnostic 
accuracy of mass-like DCIS lesions was 90.1% (82/91), which was significantly higher than that in non-
mass-like DCIS lesions [75.8% (97/128), P=0.007]. The diagnostic accuracy of hypoechoic solid masses was 
significantly higher than those of the other ultrasonographic findings (P=0.002). Ducts abnormalities were 
detected in 45 (20.5%) lesions and punctate echogenic foci in 134 (61.2%) lesions. The diagnostic accuracy 
of lesions with ducts abnormalities was 93.3% (42/45), which was significantly higher than that in lesions 
without ducts abnormalities [78.7% (137/174), P=0.024]. The diagnostic accuracy of lesions with punctate 
echogenic foci was 92.5% (124/134), which was significantly higher than that in lesions without punctate 
echogenic foci [64.7% (55/85), P=0.000]. 
Conclusions: DCIS lesions can effectively be recognized as mass-like lesions and non-mass-like lesions by 
ultrasound. Hypoechoic areas and hypoechoic solid masses were the most common ultrasonographic features 
of DCIS. Ducts abnormalities and punctate echogenic foci were helpful for the diagnosis of DCIS.
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Introduction

Ductal carcinoma in situ (DCIS) is a kind of non-invasive 
breast cancer characterized by malignant proliferation of 
breast ductal epithelial cells confined to the mammary 
ductal system without breaking through the basement 
membrane into surrounding stroma (1). The risk factors 
of DCIS may be related to the family history of breast 
cancer, age, the number of years from menarche to the 
first live birth, the frequency of delivery and the status of 
menopause. These risk factors were similar to those for 
invasive breast cancer (2,3). Although DCIS is a non-fatal 
cancer in the early stage, and many patients with low-grade 
DCIS even can survive for more than forty years, but about 
14–53% may develop into invasive cancer given sufficient 
time. Of the untreated DCIS patients, the risk of developing 
invasive breast cancer in ipsilateral breast was significantly 
increased (4,5). Therefore, early diagnosis and treatment 
are the most important measures to prevent DCIS from 
developing into invasive breast cancer (6,7). Management 
strategies for DCIS treatment include surgery (mastectomy 
or lumpectomy), radiation therapy, and adjuvant endocrine 
therapy. The National Comprehensive Cancer Network 
Clinical Practice Guidelines in Oncology for Breast 
Cancer (8) recommend that primary treatment options for 
DCIS are lumpectomy plus whole breast radiation therapy 
with or without boost to tumor bed, total mastectomy with 
or without sentinel node biopsy, and lumpectomy alone. 
And then, endocrine therapy with tamoxifen or an aromatase 
inhibitor may be considered as a strategy to reduce the 
risk of recurrence in women with estrogen receptor  
positive DCIS.

The manners for the detection of DCIS were mainly 
mammography (MG), ultrasound, and magnetic resonance 
imaging (MRI). MRI has been prospectively shown to 
have a sensitivity of up to 98% for high-grade DCIS by 
using new techniques and sequences to show ductal tree 
and evaluation intraductal lesions. However, the high 
price, time-consuming and complex operation make it 
unable to be widely used (9,10). MG is routinely used 
for the screening of breast cancer because it can show 
microcalcification sensitively. Previous studies have reported 
that MG has a sensitivity of up to 88% for DCIS (11). As a 
result of the widely use of MG, the detection rate of DCIS 
keeps growing, approximately 58,490 new cases of DCIS 
were diagnosed in the United States in 2015 (approximately 
211,240 new breast cancer cases among women) (12,13). 
However, MG may lead to false negative results, especially 

for patients with dense breast tissue, lesions without 
microcalcification, and tiny lesions.

Ultrasound has many advantages such as easy to use, 
real-time image, more efficient in examination of the dense 
breast tissue, and the ability to detect small lesions and 
focal dilated breast ducts negative on MG, which make the 
application of ultrasound in breast cancer screening more 
and more popular. Especially in the “two cancers” (cervical 
cancer and breast cancer) screening project in China, 
ultrasound plays an important role. In China, almost all 
hospitals and private physical examination institutions were 
equipped with high-performance ultrasound equipment, 
and a large number of DCIS cases were detected every 
year. It is well known that microcalcification is one of the 
most typical features of DCIS on MG, but little is known 
about its features on ultrasound. Previous studies have 
reported that DCIS presented as an irregular hypoechoic 
mass with an indistinct margin, microcalcifications, ductal 
changes, and structural distortion, but few reports focused 
on systematic analysis of ultrasonographic features and 
ducts abnormalities of DCIS (14,15). The ultrasonographic 
features of DCIS are not specific, and there is variability 
in interpretation, understanding the classification of 
the features can improve the diagnostic accuracy. The 
evaluation of ducts abnormalities will provide valuable clues 
to predict the benign or malignant of breast lesions. The 
evaluation of the ability of ultrasonography in predicting 
DCIS can provide useful message for clinical decision. In 
this study, the ultrasonographic features and classification of 
DCIS were summarized, and the ability of ultrasonography 
in the prediction of DCIS was evaluated.

We present the following article in accordance with 
the STARD reporting checklist (available at http://dx.doi.
org/10.21037/gs-20-428).

Methods

Patients

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by the Medical Ethics Committee of Chinese 
People’s Liberation Army General Hospital (NO.: S2020-
354-01) and individual consent for this retrospective 
analysis was waived. In this respective study, the database 
of patients was searched to identify all patients who were 
examined by ultrasound and underwent surgery in Chinese 
People’s Liberation Army General Hospital from January 
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1, 2014 to December 31, 2019. With histopathological 
results of the surgical specimens as the diagnostic standard 
(histopathological results were DCIS, without invasive 
component and lymph node metastasis), patients with 
invasive cancer or only biopsy were performed without 
surgery were excluded, 206 consecutive patients of DCIS 
were identified. Three patients were excluded again because 
they had received radiotherapy or endocrine therapy 
before ultrasonography, and 203 patients with 219 lesions 
were enrolled. The information of clinical data, gray-scale 
ultrasound images and pathological results were collected 
retrospectively.

Ultrasound

All patients underwent ultrasonography by sonographers 
with more than 5 years of experience in ultrasound of 
breast. Gray-scale ultrasonography were performed using 
high-frequency linear-array transducers: Philips IU22 with 
a L12-5 linear array probe, Philips EPIQ7 with a L12-
5 linear array probe, Mindray Resona7 with a L11-3U 
linear array probe. The real-time images and static images 
were normalized stored in the database of our hospital, 
and the size was recorded in the reports (including length, 
width and height). In this study, the size was defined as the 
maximum length or maximum diameter for masses or areas, 
and ducts abnormalities were defined as the distortion 
or dilatation of surrounding branch ducts of hypoechoic 
areas, ductal extension, ductal dilatation alone, whether 
accompanied with internal echoes or not. All terms were 
described according to the American College of Radiology 
Breast Imaging Reporting and Data System (ACR BI-
RADS) (16). BI-RADS categories 1–4a were taken as benign 
and the BI-RADS scores of 4b to 5 were taken as malignant. 
Shapes were classified as oval, round, and irregular; 
orientations were classified as parallel and nonparallel; 
margins were classified as well-defined, microlobulated, 
angular, indistinct, and spiculated. Echogenicity of the 
lesion was defined according to the echo of fat and normal 
breast tissue: “hypoechoic” means that the echo is lower 
than fat. “Isoechoic” means that the echo is similar to fat; 
“hyperechoic” means that the echo is similar to normal 
breast tissue or higher than the fat.

All images were analyzed by two doctors (ZLW and 
YH) with more than 10 years of experience in ultrasound 
of breast without knowing the pathological results. Final 
decisions were reached by consensus. It is important to note 
that a patient’s ultrasound image is not clear enough to be 

effectively assessed, and the diagnosis is based on the report 
previously stored.

Statistical analyses

Statistical analyses were performed with SPSS 25.0 (SPSS 
Inc., Chicago, IL, USA). Continuous data was described 
as mean ± standard deviation (SD). Statistical comparisons 
were performed using the χ2 test or Fisher’s exact test for 
categorical variables and Mann-Whitney U test for mean 
size and mean age. Differences were considered to be 
statistically significant at P values <0.05.

Results 

Epidemiological characteristics

All the 203 patients were women, age 26–87 years, the 
mean age was 49.7±11.6 years (mean ± SD), 110 patients 
had palpable masses, 7 patients had nipple discharge, and 86 
patients had no obvious symptoms. No adverse events were 
reported in all patients undergoing ultrasound examinations.

Ultrasonographic features and diagnostic accuracy

The diagnostic accuracy of ultrasound for the 219 DCIS 
lesions was 81.7%. Among the 219 DCIS lesions, 91 
(41.6%) presented as mass-like lesions and 128 (58.4%) 
were non-mass-like lesions. For the 91 mass-like DCIS 
lesions, 79 were hypoechoic solid masses (Figure 1), 12 
were cystic-solid structures (Figure 2). For the 128 non-
mass-like DCIS lesions, 114 were hypoechoic areas 
(Figure 3), 10 were ductal dilatation accompanied with 
intraductal solid components (Figure 4), and 4 were multiple 
punctate echogenic foci only (Figure 5). Hypoechoic areas 
and hypoechoic solid masses were the most common 
ultrasonographic findings of DCIS, and 193 of 219 (88.1%) 
lesions presented as hypoechoic areas or hypoechoic solid 
masses. Ultrasonographic findings, BI-RADS categories 
and diagnostic accuracy of 219 DCIS lesions are showed in  
Table 1.

The diagnostic accuracy of hypoechoic solid masses was 
significantly higher than those of the other ultrasonographic 
findings (P=0.002).

The differences between the mass-like DCIS lesions 
and the non-mass-like DCIS lesions are showed in Table 2. 
Significant differences of the mean size, punctate echogenic 
foci and diagnostic accuracy were found between mass-like 
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DCIS lesions and non-mass-like DCIS lesions (P=0.000, 
P=0.000, P=0.007).

Associated features

Among the  219  DCIS le s ions ,  45  (20 .5%)  were 
accompanied with ducts abnormalities. Ducts abnormalities 
were divided into four types: the distortion or dilatation 
of surrounding branch ducts of hypoechoic areas, ductal 
extension with hypoechoic areas, ductal extension with 
hypoechoic solid masses (across the lesions, connected to 

Figure 1 An unpalpable mass in the left breast of a 41-year-old 
woman. Ultrasound image showed an oval hypoechoic solid mass 
(large arrows) with well-defined margin, nonparallel orientation, 
ductal extension across the mass (small arrows). Histopathology 
revealed ductal carcinoma in situ.

Figure 2 A palpable mass in the left breast of a 42-year-old 
woman. Ultrasound image showed a cystic-solid structure (arrows) 
with well-defined margin, parallel orientation, solid components 
with an irregular shape. Histopathology revealed ductal carcinoma 
in situ.

Figure 3 A palpable mass in the left breast of a 39-year-old 
woman. Ultrasound image showed an irregular hypoechoic area 
(arrows) with indistinct margin, parallel orientation, accompanied 
with internal punctate echogenic foci. Histopathology revealed 
ductal carcinoma in situ.

Figure 4 An unpalpable mass in the right breast of a 42-year-old 
woman. Ultrasound image showed a ductal dilatation accompanied 
with intraductal solid components (arrows), branching shape, 
accompanied with internal punctate echogenic foci. Histopathology 
revealed ductal carcinoma in situ.

Figure 5 An unpalpable mass in the left breast of a 63-year-old 
woman. Ultrasound image showed multiple punctate echogenic 
foci only (arrow). Histopathology revealed ductal carcinoma in situ.
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lesions), only ductal dilatation accompanied with intraductal 
solid components (focal irregular dilatation of a single 
duct, branching shape). The classifications and diagrams of 
ducts abnormalities are showed in Table 3. The diagnostic 
accuracy of the lesions with ducts abnormalities was 93.3%, 
which was significantly higher than that of without ducts 
abnormalities (93.3% vs. 78.7%, P=0.024).

There were 134 (61.2%) lesions accompanied with 
punctate echogenic foci. The diagnostic accuracy of the 
lesions with punctate echogenic foci was 92.5%, which 
was significantly higher than those of without punctate 
echogenic foci (92.5% vs. 64.7%, P=0.000).

Discussion

With the development of ultrasound equipment, ultrasound 
can be effectively used in the diagnosis of benign and 

malignant breast diseases. Up to now, ultrasound has 
become an important complementary tool in breast cancer 
screening, especially in cases without microcalcification 
on MG or young people with dense breast tissue (17,18). 
Therefore, understanding the ultrasonographic features of 
DCIS is of great significance to the diagnosis of DCIS.

In this study, the diagnostic accuracy of ultrasound for 
the 219 DCIS lesions was 81.7%, which indicates that there 
were limitations of ultrasound in the diagnosis of DCIS. 
Factors such as the diversity of ultrasonographic images 
of DCIS lesions, the inherent limitations of ultrasound, 
and the experience of sonographers have brought some 
difficulties to the diagnosis of DCIS by ultrasound. 
When benign lesions and malignant lesions cannot be 
distinguished, biopsy is inevitable. In our series, lesions 
classified as BI-RADS 4 category were the most frequent 
(80.4%), which confirmed that most DCIS lesions required 

Table 1 Ultrasonographic findings, BI-RADS categories and diagnostic accuracy of 219 DCIS lesions

Ultrasonographic findings
BI-RADS categories

Total, n (%) Accuracy, n (%)
3 4a 4b 4c 5

Mass-like

Hypoechoic solid masses 2 4 47 13 13 79 (36.1) 73 (92.4)*

Cystic-solid structure 1 2 5 1 3 12 (5.5) 9 (75.0)

Non-mass-like

Hypoechoic areas 4 24 34 34 18 114 (52.1) 86 (75.4)

Ductal dilatation accompanied with intraductal 
solid components

1 1 4 3 1 10 (4.6) 8 (80.0)

Multiple punctate echogenic foci only 0 1 3 0 0 4 (1.8) 3 (75.0)

Total 8 32 93 51 35 219 (100.0) 179 (81.7)

*, implied statistical significance. BI-RADS categories 3 or 4a were taken as benign and the BI-RADS scores of 4b, 4c or 5 were taken as 
malignant. BI-RADS, Breast Imaging Reporting and Data System; DCIS, ductal carcinoma in situ.

Table 2 The differences between mass-like DCIS lesions and non-mass-like DCIS lesions

Variables Mass-like (n=91) Non-mass-like (n=128) P value

Mean size (cm) 1.4±0.8 2.7±1.2 0.000*

Mean age (years) 48.2±10.5 51.7±12.7 0.110

With punctate echogenic foci 0.000*

Yes 43 (47.3) 91 (71.1)

No 48 (52.7) 37 (28.9)

Accuracy 82 (90.1) 97 (75.8) 0.007*

*, implied statistical significance. DCIS, ductal carcinoma in situ.
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further examination, mainly biopsy. 
In this study, DCIS lesions presented as mass-like lesions 

or non-mass-like lesions in ultrasonographic images. 
Previous studies had focused on the non-mass-like lesions 
of DCIS (11,19-21). Uematsu et al. (21) defined non-
mass-like lesions as an area that had different echogenicity 
from adjacent breast tissues or the same area in the 
contralateral breast, accompanied with indistinct margins 
and undefined shapes, and without space-occupying effect 
in two different projections. The proportion of non-mass-
like lesions of DCIS was reported to range from 25% to 
60%. In this study, 58.4% of DCIS lesions were presented 
as non-mass-like lesions. It is reported that the processes 
of the development of DCIS are complex and diverse 
(5,22). Franks et al. (22) developed a mathematical model 
to model the initial stages of the growth of DCIS. Under 
the mathematical model, the authors suggested that the 
interaction between the viscosity of malignant cells and 
nutrient concentrations were fundamental elements of the 
expansion of malignant cells. Malignant cells proliferate 
continuously after it developed primarily at terminal duct 
lobular unit (TDLU). When malignant cells proliferate 
in a localized area and do not spread in ductal system, the 
image showed as mass-like lesions. When malignant cells 
mainly spread into the central or branch ducts and these 
ducts thereby distortion or dilatation, the image showed 
as ducts abnormalities. When malignant cells were spread 
widely within branch ducts and interaction between the 
intraductal component and the stroma, the images showed 

as hypoechoic areas (19,23). Different types of proliferation 
of malignant cells can developed simultaneously or 
successively, and then a variety of combinations of these 
types showed various ultrasonographic features.

Hypoechoic areas and hypoechoic solid masses were 
the most common ultrasonographic findings, followed by 
cystic-solid structure and ductal dilatation accompanied 
with intraductal solid components, multiple punctate 
echogenic foci only were rare. Watanabe et al. (19) 
classified the ultrasound findings of DCIS into solid or 
mixed masses, ducts abnormalities, hypoechoic areas in the 
mammary gland, architectural distortion, multiple small 
cysts, echogenic foci without a hypoechoic area. There was 
difference between these two studies in the category of 
DCIS, which might be caused by different recognition of 
non-mass-like lesions. Architectural distortion and multiple 
small cysts were classified into hypoechoic areas in this 
study, and the architectural distortion was difficult to be 
identified in static images.

The mean size of the non-mass-like DCIS lesions were 
significantly larger than mass-like DCIS lesions and non-
mass-like DCIS lesions were more frequently associated 
with punctate echogenic foci. The reason for the difference 
of punctate echogenic foci might be that non-mass-like 
DCIS lesions on ultrasound were mainly associated with 
high-grade DCIS, and punctate echogenic foci were 
more frequently detected in high-grade lesions than low-
grade lesions and in comedo lesions than in noncomedo 
lesions (24,25). Due to the different development processes 

Table 3 The classifications and diagrams of ducts abnormalities of 45 DCIS lesions

Ducts abnormalities Diagram Lesions, n (%)

Distortion or dilatation of surrounding branch ducts of hypoechoic 
areas

19 (42.2)

Ductal extension with hypoechoic areas 5 (11.1)

Ductal extension with hypoechoic solid masses

Connected to lesion 7 (15.6)

Across the lesion 4 (8.9)

Only ductal dilatation accompanied with intraductal solid 
components

Focal irregular dilatation of a single duct 6 (13.3)

Branching shape 4 (8.9)

DCIS, ductal carcinoma in situ.
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mentioned above, the mean size of non-mass-like DCIS 
lesions was significantly larger than that of mass-like DICS 
lesions. The mean size of the non-mass-like DCIS lesions 
measured in this study might be smaller than the actual 
size, and the actual size of non-mass-like DCIS lesions is 
difficult to measure accurately, even in histopathological  
specimens (26).

In this study, the diagnostic accuracy of mass-like DCIS 
lesions was significantly higher than that in non-mass-like 
DCIS lesions. The reason for the difference might be that 
diagnostic criteria for non-mass-like lesions have not yet 
been established, standardized analysis of non-mass-like 
lesions cannot be performed, and the diagnosis of non-mass-
like lesions is susceptible to the subjectivity of sonographers. 
In fact, not only DCIS lesions, but also other malignant 
lesions and benign lesions can present as non-mass-
like lesions, such as infiltrating ductal carcinoma (IDC), 
lymphatic metastatic poorly differentiated adenocarcinoma, 
adenocarcinoma, acute lymphatic leukaemia, infiltrating 
lobular carcinoma (ILC), adenosis, intraductal papilloma 
and plasma cell mastitis (21,27). According to the results 
of previous studies, mottled and geographic patterns, 
architectural distortion, posterior acoustic shadowing, 
microcalcifications, older (postmenopausal) patient age, and 
a larger lesion size were more frequently associated with 
malignant non-mass-like lesions than benign non-mass-
like lesions (28-32). Study of Wang et al. (33) observed 
that the elastic modulus, elastic modulus ratio and stiff rim 
sign of the malignant lesions were higher than those of 
benign, and the combination of conventional ultrasound 
and elastography could increase the diagnostic accuracy 
of non-mass-like breast lesions. For the 128 cases of non-
mass-like DCIS lesions in this study, 26 (20.3%) cases were 
diagnosed as BI-RADS 4a categories, even 5 (3.9%) cases 
were misdiagnosed as BI-RADS 3 categories. Therefore, for 
the management of non-mass-like lesions diagnosed as BI-
RADS 4a categories, biopsy is warranted.

The diagnostic accuracy of hypoechoic solid masses was 
significantly higher than those of the other ultrasonographic 
findings. The BI-RADS sonographic lexicon was helpful 
in distinguishing benign from malignant hypoechoic 
solid masses with suspicious features of malignancy being 
irregular shape, nonparallel orientation, microlobulated or 
indistinct margin, etc.

Ducts abnormalities can improve the accuracy of 
ultrasound in predicting DCIS. In this study, 20.5% of 
DCIS lesions were accompanied with ducts abnormalities. 
A comparison of the diagnostic accuracy of the lesions with 

and without ducts abnormalities showed that the diagnostic 
accuracy of lesions with ducts abnormalities was significantly 
higher than the lesions without ducts abnormalities. The 
distortion or dilatation of surrounding branch ducts of 
hypoechoic areas and the branching shape of ductal dilatation 
accompanied with intraductal solid components might be 
due to malignant cells spreading along the ductal system and 
invading the branching ducts (19). Ductal extension might 
be due to malignant cells spreading along the ductal system 
and obstructing the peripheral ductal system (34). Although 
ducts abnormalities were important signs of DCIS, but 
not all lesions accompanied with ducts abnormalities were 
malignant, especially the lesions presented as focal irregular 
dilatation of a single duct with intraductal solid components. 
According to the data of previous studies, intraductal 
papillomas, ductal hyperplasia, fibrocystic changes, and 
fibrotic lesions also showed as ducts abnormalities on 
ultrasonographic images, and approximately 8–16% 
of intraductal masses were malignant (34,35). Study of 
Kim et al. (35) demonstrated that symptoms, personal 
history of breast cancer, larger size, tended to fill the duct 
or extend outside the duct, involved branch duct were  
more frequently associated with malignant. Study of Hsu 
et al. (34) demonstrated that non-subareolar location, 
indistinct margins, and ducts adjacent to or across a mass 
increases the likelihood of malignancy. Intraductal solid 
components accompanied by multiple punctate echogenic 
foci were highly indicative of malignancy as well (36). 
All the breast ducts associated with hypoechoic areas, 
hypoechoic solid masses, and intraductal solid components 
should undergo biopsy, but this proposition needs to be 
validated with more data in the future.

Punctate echogenic foci were helpful for the diagnosis 
of DCIS. In this study, 61.2% of DCIS lesions were 
accompanied with punctate echogenic foci. The diagnostic 
accuracy of the lesions with punctate echogenic foci was 
significantly higher than the lesions without punctate 
echogenic foci. Punctate echogenic foci presented as 
segmental distribution, located in ducts, varied in size and 
shape, clusters larger than 10 mm were more frequently 
associated with malignancy (37-40). For the reason that 
punctate echogenic foci are tiny, without comet-tail artifact 
and posterior acoustic shadowing, it is easy to be missed 
during ultrasonography, especially for the lesions presented 
as multiple punctate echogenic foci only. The manners of 
adjustment of ultrasound settings, optimal probe pressure, 
review clinicopathological data are helpful for decrease the 
rate of false-negative findings (41).
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There are some limitations in our study. First, this 
study was a single center study with a relatively small 
number of cases, which may not reflect the epidemiological 
characteristics of DCIS. DCIS is an uncommon breast 
disease, data in a single center is general limited, and the 
true incidence may be higher than that in the real world. 
Nevertheless, this study is important because it reflects 
the epidemiological characteristics of DCIS in local 
areas, which may provide reference for future studies; 
The ultrasonographic features of DCIS summarized in 
this paper may provide useful clues for the diagnosis and 
treatment of breast diseases. Second, only the patients both 
underwent ultrasonography and histological results of the 
surgical specimen were DCIS were included in this study, 
which introduced an element of selection bias. Third, only 
gray-scale ultrasound images were evaluated in this study, 
while color doppler ultrasound, elastography and contrast-
enhanced ultrasound were not observed and evaluated. The 
prospective study by color doppler ultrasound, elastography 
and contrast-enhanced ultrasound will be added in the 
future.

Conclusions

DCIS lesions can effectively be recognized as mass-
like lesions and non-mass-like lesions by ultrasound. 
Hypoechoic areas and hypoechoic solid masses were the 
most common ultrasonographic features of DCIS. Ducts 
abnormalities and punctate echogenic foci were helpful for 
the diagnosis of DCIS.
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