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An Unusual Presentation

of Extensive Ductal Carcinoma
In Situ Accompanying Invasive
Ductal Carcinoma on MRI:

A Case Report
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The incidence of ductal carcinoma in situ has increased with the rise in screening mammogra-
phy; currently, ductal carcinoma in situ constitutes 20%-25% of all breast cancers, and up to
half of them may become invasive. Its early detection is critical in improving the cure rate.
Moreover, MRI has higher sensitivity for its detection than mammaography. Herein, we report an
unusual case of ductal carcinoma in situ presenting as a continuous, serpentine, linear en-
hancement with regional distribution on MRI.

Index terms Ductal Carcinoma In Situ; Breast; Magnetic Resonance Imaging; Mammography;
Ultrasonography

INTRODUCTION

With the increasing use of screening mammography, the incidence of ductal carcino-
ma in situ (DCIS) has increased to the extent that it constitutes 20%-25% of all diag-
nosed breast cancers (1). And further, MRI is more sensitive to DCIS than mammogra-
phy (2, 3). It has been suggested that 30%-50% of all DCIS cases become invasive (4).
Moreover, if DCIS is detected before it becomes invasive, the cure rate is 100% (4).
Therefore, the detection of DCIS using imaging is important for surgical planning such
as deciding whether to perform breast-conserving surgery. Reports of studies with rela-
tively large samples revealed common MRI features of DCIS (5, 6). Although MRI find-
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ings of DCIS exhibiting focal linear enhancement have been reported, those of DCIS exhibit-
ing regionally distributed, continuous, serpentine, linear enhancement have rarely been

reported. Herein, we describe the MRI features of DCIS and review the relevant literature.

CASE REPORT

A 36-year-old female, diagnosed with invasive ductal carcinoma (IDC) of the left breast at
another hospital, was referred to our hospital. She had no related symptoms such as palpable
mass or nipple discharge and no personal or family history of breast cancer. On physical ex-
amination, no mass was palpable in her breast. Mammography performed at the other hos-
pital revealed microcalcifications in the left upper breast (Fig. 1A). Magnification mammog-
raphy performed in our hospital revealed fine, pleomorphic microcalcifications with
regional distribution in the upper inner quadrant of the left breast (Fig. 1B). Ultrasonography
(US) revealed an isoechoic mass with a diameter of 1.6 cm, indistinct margins, an irregular
shape, and echogenic dots in the 11 oclock position of the left breast. Color Doppler US re-
vealed internal vascularities and vessels in rim of the mass (Fig. 1C). Dynamic contrast-en-
hanced MRI of the breast revealed a heterogeneously enhanced irregular mass with irregular
margins; in terms of kinetic features, the mass exhibited initial fast and delayed washout en-
hancement (Fig. 1D). Moreover, unlike in the right breast, the left breast, particularly its up-
per portion, exhibited continuous, serpentine, linear enhancing lesions with regional distri-
bution and visually delayed persistent or plateau enhancement (Fig. 1E). Although a
computer-aided detection system was applied, this linear enhancement was not color-
mapped. On a review of the mammography and US images, no corresponding lesions were
detected. An accurate diagnosis of such linear enhancement was not made before surgery.
Differential diagnoses of linear nonmass enhancement are high-risk lesions, such as radial
scars or complex scleroing lesions, and intraductal papilloma or DCIS (7). The patient was
originally scheduled to undergo left lumpectomy with sentinel lymph node biopsy, pending
pathological confirmation of the IDC diagnosis using a preoperative biopsy specimen. How-
ever, on diagnosis using frozen sections, the subareolar regions of the mass were positive for
DCIS, and there were multiple positive resection margins. Therefore, the surgical plan was
changed to modified radical mastectomy intraoperatively. Postoperative histological exami-
nation confirmed that the main mass was IDC with micropapillary features, measured 1.3
cm X 1.0 cm in size, had no microcalcifications, and was surrounded by extensive DCIS. The
IDC was positive for estrogen and progesterone receptor and equivocal for human epidermal
growth factor 2. The Ki-67 score was 49%. We confirmed that the DCIS corresponded to the
unusual nonmass enhancement observed on the preoperative MRIs. The DCIS lesion was
extensive; measured 6.7 cm X 2.5 cm X 7.0 cm in size, with a Van Nuys Prognostic Index
Score of 3, and was a mixture of cribriform-, comedo-, and solid-type carcinoma, with intra-
ductal necrosis and microcalcifications (Fig. 1F). No chemo- or radiation therapy was per-
formed after the surgery; at the time of writing, the patient intended to receive anti-hormone
therapy.

This study was approved by the Institutional Review Board of our institution (IRB No. 2021-
02-002). Informed consent was waived because of the retrospective nature of the study.
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Unusual MRI Findings of DCIS

Fig. 1. Imaging and pathologic features of ductal carcinoma in situ accompanyinig invasive ductal carcinoma in a 36-year-old female.

A. Mammography reveals microcalcifications but no mass in the left upper breast (arrows).

B. Magnification mammography reveals regional, fine pleomorphic microcalcifications (arrows).

C. Transverse ultrasonography reveals an isoechoic mass with indistinct margins, an irregular shape, and echogenic dots in the upper inner
quadrant of the left breast (arrows); and color Doppler imaging reveals extensive internal and rim vascularity of the mass.

D. Axial contrast-enhanced dynamic T1-weighted imaging of the left breast reveals an irregular mass with irregular margins and heteroge-
neous enhancement; in terms of kinetic features, the mass exhibits initial fast and delayed washout enhancement.
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DISCUSSION

DCIS is a noninvasive malignancy, characterized by the proliferation of malignant epitheli-
al cells in the terminal ductal lobular unit without invading through the basement mem-
brane (7). Menell et al. (2) reported that DCIS generally seemed to have a ductal or linear ap-
pearance on MRIs. However, other reports indicated that ductal enhancement is not

common in DCIS (8, 9). Viehweg et al. (9) observed that the enhancements of 48 enhancing
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Fig. 1. Imaging and pathologic features of ductal carcinoma in situ accompanyinig invasive ductal carcinoma in a 36-year-old female.

E. Axial contrast-enhanced dynamic T1-weighted imaging of the left breast reveals continuous, serpentine, linear-enhancing lesions with a re-
gional distribution (upper). Axial T1-weighted contrast-enhanced subtraction imaging (left lower) and maximum intensity projection reveal a
regional continuous, serpentine, linear enhancement in the left breast (right lower).

F. Microscopic analysis of the remaining areas reveals linear-enhancing lesions on the preoperative MR images, identified as extensive, high-
grade ductal carcinoma in situ, showing a mixture of cribriform- and comedo-type carcinoma with intraductal necrosis and microcalcifica-
tions (hematoxylin & eosin stain, X 40).
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lesions diagnosed as pure DCIS were focal (73%), ductal (17%), or diffuse (10%). Similarly, Van
Goethem et al. (10) reported that ductal enhancements were observed in 8 of total 40 DCIS le-
sions (20%). Reports of studies with relatively large samples of DCIS cases have described
common MRI features of DCIS (5, 6). Concerning 79 DCIS lesions, Jansen et al. (6) reported
that DCIS predominantly exhibited a nonmass morphology, with clumped or heterogeneous
enhancement and segmental or linear distribution. Regarding their kinetic curves, initial fast

and delayed washout enhancement was predominant. Facius et al. (5) revealed that common
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Unusual MRI Findings of DCIS

features of DCIS were granular or dotted enhancements with segmental distribution. They re-
ported that only 3 of 74 DCIS cases exhibited linear or linear-branching enhancement. Re-
garding the kinetic curves, 37 of 74 DCIS cases exhibited initial fast and delayed plateau or
washout enhancement. They observed that high-grade DCIS cases more commonly exhibited
such kinetic curves than did lower-grade DCIS cases. In the present case, extensive DCIS ac-
companying IDC exhibited continuous, serpentine, linear enhancement with regional distri-
bution on MRI.

In conclusion, we have reported unusual MRI features of DCIS of the breast. Radiologists
should be aware that DCIS can exhibit continuous, serpentine, linear enhancement with re-
gional distribution on MRI. Early detection of this lesion may lead to its appropriate manage-

ment.
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