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In most cases, invasive ductal carcinoma (IDC) of the breast is identifiable when
it presents with classic infiltrative growth patterns. However, a subset of IDC can
present in a very sneaky way, significantly mimicking the appearance of ductal
carcinoma in situ (DCIS). In this condition, it is much easier to miss the invasive
component without pulling ancillary staining when morphologic findings are
extremely compatible with DCIS, especially the diagnosis of DCIS was made on the
previous biopsy. Here, we report the case of a 55-year-old female patient who was
found to have microcalcifications at the 11:00 o'clock position in the right posterior
breast during a routine mammographic examination. A biopsy of the calcification
area performed at an outside hospital reported high-grade DCIS (ER+, PR-).
Histologic examination of the subsequent mastectomy specimen at our institution
showed two separate areas that closely resembled DCIS. Immunohistochemical
(IHC) staining showed that all myoepithelial markers—smooth muscle myosin
heavy chain (SMMHC), p63, CK5/6, and S100—were retained at the periphery of the
expanded acini in one of the areas. Unexpectedly and surprisingly, myoepithelial
markers were completely lost at the periphery of a subset of the DCIS-looking acini
in another area, a finding that was immunohistochemically consistent with the
diagnosis of invasive ductal carcinoma admixed with DCIS. Knowing that invasive
ductal carcinoma of the breast can exhibit a DCIS-like morphology, especially
in cases where a prior biopsy has already established a diagnosis of DCIS, will
enhance the awareness of pathologists to recognize invasive ductal carcinoma
that mimics DCIS. In turn, this will prevent misdiagnosis and undertreatment of
patients with invasive ductal carcinoma of the breast.

KEYWORDS

ductal carcinoma in situ, invasive ductal carcinoma, breast cancer, breast tumor,
DCIS-like IDC

1 Introduction

Breast carcinoma is the most commonly observed malignancy in female individuals across
all age groups, with risk increasing significantly with age (1). Invasive ductal carcinoma (IDC)
is the most common histologic subtype of breast cancer (BC), accounting for approximately
90% of all BC cases (2). Ductal carcinoma in situ (DCIS) is regarded as a direct precursor to
IDC and is characterized by the malignant proliferation of ductal epithelial cells within the
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ductal-lobular system, without evidence of stromal invasion (3). DCIS
accounts for approximately 20% of newly diagnosed breast cancer
cases, where approximately 25-60% of untreated DCIS cases have
been reported to progress to IDC after a median follow-up of
9-24 years (4, 5).

2 Materials and methods

A total mastectomy was performed for this patient. The surgical
resection was completed at 9:24 a.m., and the specimen was placed in
10% neutral buffered formalin at 10:24 a.m. The total fixation time
from resection to submission for histologic processing was 13.5 h.
Immunohistochemical (IHC) staining for SMMHC, p63, CK5/6, and
$100 was performed and independently evaluated by two pathologists.

3 Case presentation

A 55-year-old female patient was found to have microcalcifications
at the 11:00 oclock position in the right posterior breast during a
routine mammographic examination at an outside hospital. Biopsy of
the calcification area showed high-grade DCIS, ER+, and PR—
(pathologic slides were not available for review). The patient was
transferred to our institution for mastectomy resection.

Histologic evaluation of the resection specimen revealed two
separate clusters of densely packed, well-circumscribed acini composed
of monotonous epithelioid cells (Figures 1 A-D, 2). Immunohistochemical
(THC) staining of the first cluster (Figure 1) demonstrated retention of
myoepithelial markers—smooth muscle myosin heavy chain (SMMHGC;
Figure 1E), p63 (Figure 1F), CK5/6 (Figure 1G), and S100 (Figure 1H)—
at the periphery of all expanded acini, supporting a diagnosis of
DCIS. The predominant architectural patterns were comedo and
cribriform, with a nuclear grade of III. In contrast, the second tumor
cluster (Figures 2, 3) showed complete loss of SMMHC, p63, CK5/6, and
S$100 expression at the periphery of a subset of acini morphologically
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resembling DCIS. Notably, SMMHC and p63 staining were retained at
the periphery of DCIS acini adjacent to DCIS-like IDC acini
(Figures 3B-C for SMMHC and Figures 3E-F for p63), whereas CK5/6
and S100 staining were lost in the same regions (Figures 3H,LIK,L).
However, CK5/6 and S100 expression were preserved in other DCIS
areas of the same tumor cluster (Supplementary Figure 1).

Overall, these IHC findings support the diagnosis of IDC admixed
with DCIS. The IDC component was graded as II (6/9). As the “edge
effect” or retraction artifact—where tissue separation from the stroma
creates artificial periductal clear spaces—can mimic the loss of
myoepithelial markers, careful distinction between true myoepithelial
loss and artifact is essential. High-power magnification of the DCIS-
like IDC region showed an intact stromal framework surrounding the
tumor nests (Supplementary Figure 2), confirming the diagnosis of
DCIS-like IDC arising in a background of DCIS.

FIGURE 2

Histologic images of the DCIS-like IDC area. There was another
morphologically similar area adjacent to the DCIS area, which was
composed of multiple well-bordered, expanded acini with
monotonous epithelioid cells and dilated cystic changes [2X (A), 4X
(B), 10X (C), and 20X (D)1

FIGURE 1
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Histologic images of the DCIS area. Histologic examination of the specimen showed an area with multiple densely packed, well-bordered, expanded
acini composed of monotonous epithelioid cells [2X (A), 4X (B), 10X (C), and 20X (D). Immunohistochemical (IHC) staining showed that myoepithelial
markers, such as smooth muscle myosin heavy chain (SMMHC) (E), p63 (F), CK5/6 (G), and S100 (H), were retained at the periphery of all the expanded
acini, supporting the diagnosis of DCIS in this area.

Frontiers in Medicine 02

frontiersin.org


https://doi.org/10.3389/fmed.2025.1673998
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Chen et al.

4 Discussion

IDC shows significant overlap with DCIS in several aspects,
including epidemiological risk factors such as age and family history,
genetic factors such as BRCA1/BRCA2, and molecular markers such
as ER, PR, and HER?2 (6). IDC can be divided into multiple subtypes,
including tubular, mucinous, papillary, cribriform, pleomorphic, and
solid (6), many of which share significant histomorphological overlap
with DCIS, particularly in patterns such as papillary, micropapillary,
cribriform, and comedo-necrosis (7). Among these, the solid pattern
of IDC is one of the most common subtypes that is often
underestimated and misdiagnosed as DCIS. Several studies have
reported that a DCIS-like pattern can present a diagnostic dilemma,
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particularly in cases where IDC is misdiagnosed as DCIS (8-10).
However, most published cases describe a distinct DCIS-like IDC
area. In contrast, our case involved DCIS-like IDC components that
were intimately mixed with actual DCIS areas, posing a significant
challenge in diagnosing IDC against a background of extensive
DCIS. The aim of this case report was to highlight a major pitfall in
diagnosing IDC in the context of extensive DCIS.

IDC subtypes play an important role in guiding treatment
strategies and predicting prognosis in clinical practice. A study by
Wang et al. demonstrated that the invasive papillary carcinoma
subtype, which closely resembles DCIS, typically exhibits indolent
biological behavior, low lymph node metastasis rates, and a favorable
prognosis, supporting the need to avoid overtreatment (11). In

FIGURE 3
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Histologic and immunohistochemical evaluation of the DCIS-like IDC area. (A—C) Morphology of the DCIS-like IDC area. (D—0) IHC staining of
SMMHC (D-F), p63 (G-1), CK5/6 (J-L), and S100 (M-0) in the DCIS-like IDC area. IHC staining for both the DCIS-like IDC area and the adjacent DCIS
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contrast, the micropapillary subtype of IDC is associated with worse
overall survival compared to IDC of no special type (NST); during the
first 5 years, the overall survival rate was 86.2% for the micropapillary
subtype versus 90.8% for IDC-NST (p < 0.05) (12). In this case, no
recurrence or metastasis was identified on imaging or pathology
during the 2-year follow-up period. These findings underscore the
importance of accurate IDC subtyping, which is essential for
optimizing clinical management and prognostic stratification in breast
cancer patients.

A DCIS-like pattern of invasive carcinoma, characterized by well-
circumscribed solid tumor nests or nodules, represents a rare pattern
of invasion that can be easily mistaken for an in situ proliferation (10,
13, 14). As this subtype of invasive carcinoma closely resembles
DCIS, confirmation of its invasive nature relies primarily on the loss
of myoepithelial markers. A common diagnostic pitfall is the “edge
effect” or retraction artifact, in which tissue separation from the
surrounding stroma at the periphery of ducts or acini creates artificial
clear spaces that may mimic the loss of myoepithelial cells. In this
case, high-power magnification of H&E and IHC sections at the
critical interfaces demonstrated an intact stromal framework and a
true absence of myoepithelial cells within the suspicious area.
Furthermore, IHC staining for multiple myoepithelial markers—
including SMMHC, p63, CK5/6, and S100—was performed on both
the invasive and adjacent DCIS regions within the same batch of
sections. All myoepithelial markers were absent in the DCIS-like
invasive area but retained in the DCIS area, confirming the diagnosis
of IDC admixed with DCIS.

5 Conclusion

In this case, the diagnosis of DCIS was easily made without
awareness of the DCIS-like IDC morphology. This case will definitely
raise recognition and awareness among pathologists to always
consider the possibility of IDC in expansile DCIS-like areas.
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