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Abstract

Ultrasound images of ductal carcinoma in situ (DCIS) show a wide range of variations from mass to non-mass lesions. This
article describes the characteristics of ultrasound images of DCIS based on the BC-02 study conducted by The Japanese
Association of Breast and Thyroid Sonology (JABTS). In the BC-02 study, ultrasound images of 705 DCIS cases were clas-
sified by imaging findings. The results showed that non-mass abnormalities accounted for 60% of all lesions and masses
for 40%. Looking at each subclassification, hypoechoic areas in the mammary gland were the most common (50% of the
total), followed by solid masses (31%), mixed masses (9%), and abnormalities of the ducts (8%). These four classifications
accounted for 98% of the total. Echogenic foci without a hypoechoic area, architectural distortion, and clustered microcysts
were very rare, accounting for about 1% of the total. The ultrasound images of DCIS were characterized by a wide range of
variations from masses to non-masses abnormalities, with hypoechoic areas in the mammary gland being the most common,

followed by solid masses.
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Introduction

Ductal carcinoma in situ (DCIS) accounts for about 10% of
all breast cancers. The Japanese Association of Breast and
Thyroid Sonology (JABTS) introduced the concept of non-
mass abnormalities in 2004 and classified DCIS ultrasound
images [1]. The topic of this paper is the characteristics of
ultrasound images of DCIS. Ultrasound images of inva-
sive cancer are primarily recognized as masses. However,
ultrasound images of DCIS are characterized by a variety
of sonographic features, ranging from masses to non-mass
abnormalities that are not recognized as masses. Since DCIS
presents a variety of ultrasound images, it is important to
understand the variations. This article describes the ultra-
sound imaging characteristics of DCIS based on the results
of the JABTS BC-02 study [2], which reviewed 705 DCIS
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ultrasound images, conducted by the Japanese Association
of Breast and Thyroid Sonology (JABTS).

Classification of DCIS using ultrasound
imaging

The pathologic classification of breast cancer clearly distin-
guishes between invasive carcinoma and DCIS. However, it
is difficult to clearly distinguish invasive cancer from DCIS
on ultrasound images. Because DCIS is often recognized
on ultrasound images as a lesion that does not form a mass,
JABTS proposed the concept of non-mass abnormalities.
Non-mass abnormalities are further classified as abnormali-
ties of ducts, hypoechoic areas in the mammary gland, archi-
tectural distortion, clustered microcysts, and echogenic foci
without a hypoechoic area. Representative images of each
lesion are shown in Figs. 1,2, 3,4,5,6 and 7.
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Fig. 1 Typical image of solid masses

Fig.2 Typical image of mixed masses

The JABTS BC-02 study

DCIS is a lesion that presents a variety of ultrasound
images, and the JABTS BC-02 study was conducted to
clarify these variations. In this study, ultrasound images
of 705 DCIS cases collected from 16 institutions in Japan
were judged by a Centralized Image Interpretation Com-
mittee consisting of 14 breast ultrasound specialists. In the
image classification, it was first determined whether the
lesion was a mass or a non-mass abnormality. If the lesion
was a mass, it was then classified as either solid or mixed.
Non-mass abnormalities were subclassified into abnor-
malities of the ducts, hypoechoic areas in the mammary
gland, architectural distortion, clustered microcysts, and
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echogenic foci without a hypoechoic area. When multiple
image classifications were present on ultrasound images,
the most predominant one was judged as the dominant
type.

Finally, the frequency of each image classification was
calculated. The results are shown in Table 1. Non-mass
abnormalities and masses accounted for 60% and 40% of
all lesions, respectively. Looking at each subclassification,
hypoechoic areas in the mammary gland were the most com-
mon (50% of the total), followed by solid masses (31%),
mixed masses (9%), and abnormalities of the ducts (8%).
These four classifications accounted for 98% of the total.
Echogenic foci without a hypoechoic area, architectural dis-
tortion, and clustered microcysts were very rare, accounting
for about 1% of the total.

Discussion

The ultrasound features of DCIS have been described in the
literature. In general, the ultrasound findings of DCIS are
classified into masses, ductal change (ductal abnormalities),
calcification alone, and architectural distortion [3—6]). How-
ever, in recent reports, non-mass abnormalities (or lesions)
have also been described as a finding in DCIS [7-9]).

The purpose of breast ultrasound is to diagnose benign or
malignant disease. In addition, ultrasonography can be used
to estimate the histologic type if the images are characteris-
tic. For example, typical mucinous carcinoma is character-
ized by a well-defined, oval-shaped ultrasound image with
high internal echoes [1]. The typical scirrhous carcinoma
is irregularly shaped with a large depth/width ratio, a halo,
and an attenuating posterior echo [1]. Thus, there is usually
only one typical ultrasound image for each histologic type.
However, DCIS is characterized by multiple typical lesion
images. DCIS may be recognized as a mass or as a non-mass
abnormality. DCIS that is recognized as a mass can be either
a solid mass or a mixed mass. A mixed mass is very likely
to be a DCIS. In the case of solid masses, relatively small,
well-defined round masses are more likely to be DCIS. In
non-mass abnormalities, hypoechoic areas and abnormalities
of the ducts are typical images of DCIS. Segmental distri-
bution of hypoechoic areas is highly suggestive of DCIS.
Consecutive or multiple solid lesions within a single duct
are also highly suggestive of DCIS. Understanding these
typical ultrasound images may enable ultrasound diagnosis
of DCIS.

Conclusion

Ultrasound images of typical DCIS were described. The
ultrasound images of DCIS were characterized by a wide
range of variations from masses to non-mass abnormalities,
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Fig.3 Typical images of abnormalities of the ducts

a b

Fig.4 Typical images of hypoechoic areas in the mammary gland

Fig.5 Typical image of echogenic foci without a hypoechoic area
(arrows) Fig.6 Typical image of clustered microcysts
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Fig.7 Typical image of architectural distortion (arrows)

Table 1 Frequencies of subtypes among DCIS

Masses 277 (39.3%)
Solid masses 215 (30.5%)
Mixed masses 62 (8.8%)
Non-mass abnormalities 428 (60.7%)
Abnormalities of the ducts 57 (8.1%)
Hypoechoic areas in the mammary 50 (49.6%)
Architectural distortion 6 (0.9%)
Multiple small cysts (clustered microcysts) 3(0.4%)
Echogenic foci without a hypoechoic area 12 (1.7%)

Total 705 (100%)

with hypoechoic areas in the mammary gland being the
most common, followed by solid masses. It was felt that
a thorough understanding of typical DCIS images would
make it possible to recognize the possibility of DCIS from
ultrasound images.
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