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Abstract

Background Dimorphic cells have abundant clear cyto-
plasm similar to myoepithelial cells, and the nuclei are
identical to those in adjacent malignant columnar epithelial
cells. A dimorphic variant of a breast carcinoma involves a
neoplastic proliferation of epithelial cells including dimor-
phic cells.

Methods The subjects were patients with primary breast
carcinoma, who underwent surgical resection at the Hospital
of Dokkyo Medical University between 2000 and 2016, and
were reviewed and diagnosed with a dimorphic variant of
breast carcinoma.

Results Dimorphic ICs typically showed a low-grade
tumor and Hormonal receptor (HR) (estrogen and/or proges-
terone)+/HER2— subtype. Age, mean tumor size, status of
nodal metastasis, stage and disease-free survival and overall
survival did not differ between dimorphic and non-dimor-
phic ICs. The dimorphic cells were negative for p63 and
cytokeratin 5/6 and 14 in most cases. In contrast, dimorphic
cells were positive for HR, androgen receptor, and showed
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marked membrane-associated staining for E-cadherin and
cytoplasmic staining for gross cystic disease fluid protein 15.
Conclusions The morphological features of dimorphic cells
may be confused with cells of other origins if the features of
the dimorphic cells are not recognized. However, the typical
morphological architecture of this carcinoma and expression
of immunohistochemical markers support the diagnosis.

Keywords Dimorphic cell - Breast carcinoma - Low-grade
tumor
Introduction

Lefkowitz et al. reported 20 cases of intraductal papillary
carcinomas (IPCs) with cuboidal cells with abundant clear
or faintly eosinophilic cytoplasm [1-4]. These cells were
located mainly near the basement membrane singly, in small
clusters, or in broad sheets. The appearance of the polygonal
cells was in contrast to the adjacent malignant columnar epi-
thelial (AMCE) cells, and similar to the appearance of the
myoepithelium. Lefkowitz et al. suggested that the presence
of these tumor cells might create a problem in the differen-
tial diagnosis of an IPC as they might be misinterpreted as
myoepithelial cells. Despite the difference in cytoplasmic
features, the nuclei resemble those in AMCE cells. Because
of the variable appearance of these cells, they were desig-
nated as dimorphic cells. The biological behavior of this
dimorphic variant of ductal carcinoma in situ (dimorphic
DCIS) and the precise histogenetic origin of dimorphic cells
remain uncertain. The best terminology to describe dimor-
phic DCIS is a matter of debate [2]. Furthermore, there
are dimorphic cells in invasive breast carcinomas similar
to DCIS. In this study, we named these carcinomas as a
dimorphic variant of invasive carcinoma (dimorphic IC).
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We herein describe dimorphic variants of breast carcinoma
(dimorphic IC and DCIS) and present the clinicopathologic
and immunohistochemical characteristics of these tumors.

Patients and methods

The subjects were cases of primary breast carcinoma that
were surgically resected at the Hospital of Dokkyo Medi-
cal University (HDMU) between 2000 and 2016, and were
reviewed for the histological presentation of dimorphic
breast carcinoma. We excluded special types of invasive
carcinoma from our cases for comparison. According to the
diagnostic criteria of Lefkowitz et al., dimorphic breast car-
cinoma was defined as the complete presence of dimorphic
cells somewhere in carcinoma (Figs. 1, 2, 3) [4]. We also
defined dimorphic cells as those that had abundant clear or
faintly eosinophilic cytoplasm similar to that seen in myoep-
ithelial cells, the nuclei were identical to those in AMCE
cells, and apocrine differentiation such as obvious granular
or eosinophilic cytoplasm was not observed anywhere in
the tumor.

Patients’ clinical information, including age, mean tumor
size, histology, status of lymph node metastasis, disease
stage, and clinical outcome were retrieved from their medi-
cal records. Clinical outcome was also documented. For each
case, all available hematoxylin and eosin-stained sections
were reviewed to confirm the diagnosis of mammary disease
with no knowledge of prior histological results or clinical
outcomes.

Fig.1 Dimorphic IC on a low-power view (hematoxylin—eosin
stain). Typical microscopic appearance of dimorphic cells (hema-
toxylin—eosin stain). A cluster of tumor cells with faint cytoplasm
(dimorphic cell: filled triangle) forming in front of the tumor cells,
with adjacent malignant columnar epithelial cells with eosinophilic
cytoplasm on a high-power view

@ Springer

Fig. 2 Dimorphic DCIS on a low-power view (hematoxylin—eosin
stain). The finding of typical DCIS architecture, such as a cribriform
pattern and comedo, supports categorization as DCIS

Immunohistochemistry

The antibodies used are summarized in Table 1. The sec-
tions were immunostained for estrogen receptor (ER, clone
SP1, VENTANA, prediluted, nuclear), progesterone recep-
tor (PgR, clone 1E2, VENTANA, prediluted, nuclear),
human epidermal growth factor receptor 2 (HER2, clone
4B5, VENTANA, prediluted, membranous), p63 (p63, clone
4A4, DAKO, 1:50, nuclear), E-cadherin (E-cadherin, clone
36, BD Transduction Lab., 1:2000, Membranous), cytokera-
tin 5/6 (CK5/6, clone D5/16 B4, DAKO, 1:25, cytoplas-
mic), cytokeratin 14 (CK14, clone L1002, Novocastra,
1:20, cytoplasmic), androgen receptor (AR, clone AR441,
DAKO, 1:50, nuclear), and gross cystic disease fluid pro-
tein 15 (GCDFP-15, clone 23A3, Novocastra, 1:40, cyto-
plasmic). The sections were then placed in an automated
stainer (VENTANA, BENCHMARK XT) in accordance
with the vendor’s protocol for ER, PgR, and HER2. Other
immunohistochemical staining was performed in accord-
ance with the following protocol. Consecutive sections from
formalin-fixed, paraffin-embedded tissue blocks were cut at
5 pm intervals, deparaffinized, and dehydrated with xylene
and graded alcohol. The slides were treated with methanol
containing 0.3% hydrogen peroxide to block any endogenous
peroxidase activity. Antigen retrieval was achieved with
microwave treatment for all markers. After incubation with
the primary antibody, incubation with a secondary, bioti-
nylated antibody was performed for 15 min. After washing,
the sections were incubated with streptavidin—peroxidase for
20 min. Finally, the enzyme was visualized after a 5-min
incubation with diaminobenzidine. Counterstaining was
performed with hematoxylin. The immunohistochemically
stained slides of each tumor were compared with positive
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Fig. 3 Immunohistochemistry for: a estrogen receptor, b E-cadherin, ¢ gross cystic disease fluid protein 15, and d androgen receptor in dimor-

phic IC

Table 1 List of antibodies used

e No. Marker Clone Source Dilution Staining pattern
in this study
1 ER SP1 VENTANA Prediluted Nuclear
2 PgR 1E2 VENTANA Prediluted Nuclear
3 HER2 4B5 VENTANA Prediluted Membranous
4 P63 4A4 DAKO 1:50 Nuclear
5 E-cadherin 36 BD Transduction Lab. 1:2000 Membranous
6 CK 5/6 D5/16 B4 DAKO 1:25 Cytoplasmic
7 CK 14 LL002 Novocastra 1:20 Cytoplasmic
8 AR AR441 DAKO 1:50 Nuclear
9 GCDFP-15 23A3 Novocastra 1:40 Cytoplasmic

CK cytokeratin, ER estrogen receptor, PgR progesterone receptor, AR androgen receptor, GCDFP-15 gross

cystic disease fluid protein-15

and negative controls. ER and PgR assays were considered
positive if there were at least 1% positive tumor nuclei [5].
The pathologic HER?2 status of an invasive carcinoma was
defined in accordance with the ASCO/CAP guideline [6].
Hormonal receptor positivity (HR+) was defined as ER+
and/or PgR+, and HR- as both ER- and PgR-. Thus, the four
breast carcinoma subtypes were classified as follows: HR+/
HER2—, HR+/HER2+, HR—/HER2—, and HR—/HER2+.

Statistical analysis

x* analysis or Fisher’s exact test was used to test the asso-
ciation of diagnostic markers with categorical clinico-
pathological parameters and other biomarkers. Overall and
disease-free survival curves were generated according to
the Kaplan—Meier method. The differences between the
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curves were assessed using the log-rank test. A P value
of < 0.05 was considered statistically significant.

Results
Dimorphic IC

Details of the clinicopathological features of the dimorphic
ICs are summarized in Table 2. A total of 40 cases of dimor-
phic ICs and 660 cases of non-dimorphic ICs were reviewed
as the control. We excluded special types of invasive breast
carcinoma from our study. The patients’ ages ranged from
40 to 77 years (mean 55.4 years) and the mean tumor size
ranged from 0.4 to 3 cm (mean 1.4 cm at maximum diam-
eter). Among all cases, grade I occurred in 26 (65.0%) cases,
grade Il in 13 (32.5%) cases, and grade III in one (2.5%)
case. None contained PAS-positive and d-PAS-labile gran-
ules in the cytoplasm of tumor cells. Forty patients under-
went lymph node dissection. Among these cases, positive
nodes occurred in 13 (32.5%) cases, with the number of
positive nodes ranging from one to nine (mean 2.6 nodes).
Pathologic stage at presentation, according to the American
Joint Committee on Cancer staging system, included stage

Iin 24 (60.0%) cases, stage Il in 11 (27.5%) (IIA in eight
cases and IIB in three), and stage III in five (12.5%) cases
(IITA in three cases, IIIB in two). Complete five-year follow-
up data were available for 29 of the 40 patients diagnosed
with dimorphic ICs. Of the 29 patients, local recurrence only
occurred in one patient (skin) at 24 months, and all were
alive with disease at the latest follow-up.

The dimorphic IC expressed ER in 37 (92.5%) cases,
PgR in 36 cases (90.0%), and HER?2 in three (7.5%) cases.
Thirty-seven of 40 dimorphic ICs were classified as HR+/
HER2- (92.5%). For the remaining cases, one (2.5%), none,
and two (5.0%) cases were classified as HR+/HER2+,
HR—-/HER2—, and HR—/HER2+, respectively. Dimor-
phic ICs typically showed, a low-grade tumor and HR+/
HER— subtype. Age, mean tumor size, status of nodal
metastasis, stage and disease-free survival and overall sur-
vival did not differ between dimorphic and non-dimorphic
ICs.

The immunohistochemical analyses are summarized in
Table 4. The dimorphic cells comprising dimorphic IC were
negative for p63, CK5/6, and CK14 in most cases. How-
ever, dimorphic cells were diffusely positive for nuclear ER
and AR, and showed marked membrane-associated stain-
ing for E-cadherin and cytoplasmic staining for GCDFP-15

Table 2 Clinicopathologic findings in patients with dimorphic IC and non-dimorphic IC

Dimorphic IC (40 cases) Non-dimorphic IC (660 cases) P value*

Mean age 55.4 (40 to 77) 58.1 (27 t0 93) 0.2381

Mean tumor size (cm) 1.4 (0.4 to 3) 1.6 (0.1t0 7.2) 0.0586

Histological grading
I 26 (65.0%) 254 (38.5%) <0.001*
I 13 (32.5%) 265 (40.1%)

1 1(2.5%) 141 (21.4%)

Status of nodal metastasis 13 of 40 (32.5%) 237 of 633 (35.9%) 0.5305

Stage
I 24 (60.0%) 324 (49.1%) 0.4545
1T 11 (27.5%) 221 (33.5%)

I 5(12.5%) 95 (14.4%)
v 0 (0%) 20 (3.0%)

5-year follow-up data available cases 29 of 40 465 of 660

Recurrence 1(3.5%) 50 (10.8%) 0.2461%*
Local recurrence 1(3.5%) 4 (0.9%)

Distant metastasis 0 (0%) 46 (9.9%)

Died of disease 0 (0%) 23 (4.3%) 0.2804%*
HR+/HER2— 37 (92.5%) 474 (71.8%) 0.00427
HR+/HER2+ 1(2.5%) 40 (6.1%) 0.5589
HR—/HER2— 0(0%) 98 (14.9%) 0.0086*
HR—/HER2+ 2 (5.0%) 48 (7.2%) 0.8213

IC invasive carcinoma, HR hormone receptor
* P <0.05

** Log-rank test
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(Fig. 3a—d). There were no expression pattern differences
between the dimorphic cells and AMCE cells.

Dimorphic DCIS

Details of the clinicopathological features of the dimorphic
DCISs are summarized in Table 3. A total of ten cases of
dimorphic DCISs and 124 cases of non-dimorphic DCISs
were reviewed as the control. The patients’ ages ranged from
41 to 77 years (mean 53.0) and the mean tumor size ranged
from 0.5 to 6 cm (mean 1.9 at maximum diameter). Histo-
logically, nine of ten dimorphic DCISs were classified as
standard DCIS (90.0%) and one as a solid papillary carci-
noma (10.0%). Five patients presented with low grade, three
with intermediate grade and two with high grade DCIS.
There was no lymph node metastasis. Complete 5-year fol-
low-up data were available for nine of the ten patients. Of
these patients, no patient had local or systemic recurrence,
or had died of the disease following the initial diagnosis of
the primary lesion.

Trends between the age, tumor size, histology, tumor
grade, status of nodal metastasis disease-free survival and
overall survival were compared with non-dimorphic DCISs.
However, there were no significant differences (Table 3).

On a low-power view, the dimorphic DCISs exhibited a
typical DCIS pattern. A neoplastic proliferation of epithelial

cells composed of two cell patterns, eosinophilic and clear
stained cytoplasm (adjacent malignant columnar epithelial
cells and dimorphic cells), was observed. Dimorphic cells
resembling myoepithelial cells were noted. However, dimor-
phic cells could be discriminated by their localization differ-
ence with myoepithelial cells and similar nuclear morphol-
ogy with columnar cells.

The immunohistochemical analyses are summarized in
Table 4. The two cell types comprising dimorphic DCIS
were negative for p63, CK 5/6 and 14 in all cases. However,
both cell types were diffusely positive for nuclear ER and
AR, as well as marked membrane-associated staining for
E-cadherin in all cases. Cytoplasmic staining for GCDFP-
15 was observed in eight of the ten cases studied in both
cell types.

Discussion

Lefkowitz et al. reported IPCs with cuboidal cells with
abundant clear or faintly eosinophilic cytoplasm that bore
a resemblance to myoepithelial cells [4]. Despite the dif-
ference in cytoplasmic features between the clear cells and
AMCE cells, the nuclei were identical to those in AMCE
cells. Because of the variable appearance of these clear cells,
they were designated as dimorphic cells. Further, dimorphic

Table 3 Clinicopathologic findings in patients with dimorphic DCIS and non-dimorphic DCIS

Dimorphic DCIS (10 cases) Non-dimorphic DCIS (124 cases) P value*
Mean age 53 (41-77) 58.2 (27-95) 0.2819
Mean tumor size (cm)
1.9 (0.5-6) 1.4 (0.1-10.5) 0.3305
DCIS 9 (90.0%) DCIS 99 (79.8%) 0.9068
Solid papillary 1 (10.0%) Solid papillary 14 (11.3%)
Histology Encapsulated 8 (6.5%)
DCIS in sclerosing adenosis 2 (1.6%)
DCIS in fibroadenoma 1(0.8%)
Grading
Low 5 (50.0%) 56 (45.2%) 0.8286
Intermediate 3(30.0%) 32 (25.8%)
High 2 (20.0%) 36 (29.0%)
Status of nodal metastasis 0 of 10 (0%) 1 of 108 (0.9%) 0.7599
Follow-up data available cases 9of 10 114 of 124
Recurrence 0 (0%) 2 (1.8%) 0.6905%*
Local recurrence 0 (0%) 1 (0.9%)
Distant metastasis 0 (0%) 1 (0.9%)
Died of disease 0 (0%) 0 (0%) NA
HR+ 10 (100.0%) 99 (79.8%) 0.1154

DCIS ductal carcinoma in situ, HR hormone receptor, NA not assessed
* P <0.05

** Log-rank test
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Table 4 The staining pattern of dimorphic breast carcinoma

Markers Dimorphic cells Adjacent malig- P value*

nant columnar
epithelial cells

Dimorphic IC
P63 1(2.5%) 0 (0%) 0.3143
E-cadherin 39 (97.5%) 39 (97.5) NA
CK 5/6 0 (0%) 0 (0%) NA
CK 14 0 (0%) 0 (0%) NA
ER 37 (92.5%) 37 (92.5%) NA
AR 35 (87.5%) 35 (87.5%) NA
GCDFP-15 34 (85.0%) 34 (85.0%) NA

Dimorphic DCIS
P63 0 (0%) 0 (0%) NA
E-cadherin 10 (100.0%) 10 (100.0%) NA
CK 5/6 0 (0%) 0 (0%) NA
CK 14 0 (0%) 0 (0%) NA
ER 10 (100.0%) 10 (100.0%) NA
AR 10 (100.0%) 10 (100.0%) NA
GCDFP-15 8 (80.0%) 8 (80.0%) NA

CK cytokeratin, ER estrogen receptor, AR androgen receptor,
GCDFP-15 gross cystic disease fluid protein-15, NA not assessed

* P <0.05

cells were located mainly near the basement membrane in
dimorphic DCIS. However, previously, there has been no
description of the distribution of dimorphic cells in dimor-
phic ICs. In dimorphic IC, dimorphic cells form a solid mass
in the intraductal components in some cases, but are also
distributed in diffuse invasive areas. We could not confirm
the specific location of dimorphic cells in our small number
of dimorphic IC cases. The morphology raises the issue of
whether dimorphic breast carcinoma could be diagnosed as
a variant of breast carcinoma. However, most cases were
previously diagnosed as IC and DCIS, with the observa-
tion of typical architecture, and this supports categorization
as a variant of breast carcinoma on low-power views. Fur-
thermore, there were no differences in nuclear morphology
between the dimorphic cells and AMCE cells in high-power
views. Thus, dimorphic breast carcinoma may be an accurate
diagnosis on the basis of the architectural pattern and careful
observation of the cytological features.

Different morphology also raised the question of whether
dimorphic IC has different biological behaviors. Only one
patient had local recurrence and no patients died from dis-
ease-related complications with dimorphic IC. One expla-
nation for this observation is that dimorphic ICs typically
form a low-grade tumor, explaining the good prognosis.
Furthermore, immunohistochemistry-based analysis of
ER, PgR, and HER2 expression may serve as a surrogate
assay or molecular analysis, and the HR+/HER2— subtype
is considered to be a luminal type [7-10]. Most dimorphic
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ICs were classified as the HR+/HER2— (luminal) subtype,
which was significantly higher compared with non-dimor-
phic ICs [1-3]. Moreover, the ratio of HR—/HER2—, which
is known as a triple negative carcinoma, was low in dimor-
phic IC. These findings led us to hypothesize that the tumor
had a potentially low degree of aggressiveness. In contrast
to these findings, we could not find any significant difference
in dimorphic DCISs. However, we could not draw any con-
clusion about the histological characteristics or prognostic
impact based on the small number of dimorphic DCIS.
Lefkowitz et al. reported that smooth muscle actin, S-100
and GCDFP-15 were negative in dimorphic cells in ten of 20
cases studied [4]. However, the precise histogenetic origin of
dimorphic cells remains uncertain in breast carcinoma. Recent
immunohistochemical markers that can aid in determining
accurate origins of dimorphic cells have been identified.
The immunohistochemical markers p63, CK5/6, and CK14
proved to be the most sensitive markers for the detection of
myoepithelial cells of the breast, and may be helpful for the
evaluation of dimorphic cells that resemble myoepithelium
[11-14]. Furthermore, recent reports suggested that secre-
tory carcinomas express CK5/6 and CK14 [15, 16]. In our
study, despite the differences in cytoplasmic features between
eosinophilic and clear or faint stained cytoplasm cells, there
was no reactivity for p63, CK5/6, or CK14 in dimorphic cells
or AMCE cells in most cases. Furthermore, for the differ-
ential diagnosis of lobular carcinoma infiltration, one com-
mon immunohistochemical feature was the lack of reactivity
for E-cadherin [17, 18]. E-cadherin is a cell-cell adhesion
protein fulfilling a prominent role in epithelial differentiation
and serving as an aid in the sub-classification of breast carci-
noma. We demonstrated in all cases that both cell types were
E-cadherin-positive, suggesting non-lobular carcinoma pro-
liferation. In most cases of apocrine carcinoma, the cytoplasm
exhibits eosinophilia that may be homogenous or granular.
However, some apocrine cells have cytoplasmic vacuolization
or clear cytoplasm resembling dimorphic cells whereas other
areas display a variable appearance with a mixture of obvi-
ous apocrine appearance. In our case, characteristic apocrine
differentiation such as obvious granular or eosinophilic cyto-
plasm was not observed anywhere in the tumor. Moreover,
immunohistochemical staining supports the confirmation of
dimorphic cells. Apocrine carcinoma is negative for hormone
receptors in general. In contrast, most dimorphic breast carci-
nomas (non-dimorphic IC and DCIS) are hormonal receptor
(ER, PgR) diffusely positive. The results for dimorphic cells
also reinforce the difference from cancer cells with apocrine
metaplasia. Because AR is frequently expressed in apocrine
carcinoma and in benign apocrine lesions, we used this
marker for differentiating lesions [19-22]. Our cases dem-
onstrated diffuse AR positivity in both cell types. However,
there are several reports that breast carcinoma expresses AR
through a mechanism independent of apocrine metaplasia.
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Moinfar et al. reported 87 of 145 cases (60%) of invasive
carcinoma, and 45 of the 55 cases (82%) of DCIS were AR-
positive by immunohistochemical methods [22]. They also
reported a higher incidence of AR expression, especially in
Grade I invasive carcinoma and low grade DCIS, as opposed
to Grade III invasive carcinoma and high grade DCIS. In our
study, most of the dimorphic ICs were Grade I invasive carci-
noma and low grade DCIS; this may be associated with a high
incidence of AR expression. GCDFP-15 is also regarded as a
specific marker of apocrine cells and is strongly expressed in
apocrine breast carcinoma [23, 24]. Its expression, however,
is not limited to apocrine morphology, as it is also expressed
in general breast carcinoma. This again emphasizes the impor-
tance of first recognizing the morphological features of the
dimorphic cell before interpreting either AR or GCDFP-15
positivity as indicative of apocrine metaplasia or carcinoma.
From our results, there were no expression pattern differences
between dimorphic cells and AMCE cells, which also led us
to speculate that dimorphic cells from the same origin were a
variant of invasive breast carcinoma.

In conclusion, this report describes the clinicopathologi-
cal features, and immunohistochemical marker expression
patterns, in dimorphic breast carcinoma. The morphologi-
cal features of dimorphic cells may be confused with cells
of other origins if the features of dimorphic cells are not
recognized. The typical morphological architecture of the
carcinoma and expression of immunohistochemical mark-
ers supported the diagnosis. In our study, the dimorphic IC
appeared to have a potentially low degree of aggressiveness.
However, the underlying etiology of the biological behav-
ior of dimorphic breast carcinoma is still uncertain. Further
studies are necessary to elucidate the mechanism of this
unique pattern of breast carcinoma.

Acknowledgements The authors thank Chiaki Matsuyama and
Ayako Shimizu for their advice and technical assistance with immu-
nohistochemical staining.

Compliance with ethical standards

Conflict of interests The authors declare no conflicts of interest.

Open Access This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License (http://crea-
tivecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give appro-
priate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made.

References

1. Lakhani SR, Ellis 10, Schnitt SJ, Tan PH, van de Vijver MJ. World
Health Organization classification of tumors of the breast. 4th ed.
Lyon: IARC Press; 2012. p. 81-94.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Rosai J. Rosai and Ackerman’s surgical pathology. 10th ed. St.
Louis: Mosby Elsevier Press; 2011. p. 1689-96.

Hoda SA, Brogi E, Koerner FC, Rosen PP. Rosen’s breast pathol-
ogy. 4th ed ed. Philadelphia: LWW, Press; 2014. p. 331-411.
Lefkowitz M, Lefkowitz W, Wargotz ES. Intraductal (intra-
cystic) papillary carcinoma of the breast and its vari-
ants: a clinicopathological study of 77 cases. Hum Pathol.
1994;25(8):802-9.

Hammond ME, Hayes DF, Wolff AC, Mangu PB, Temin S. Amer-
ican society of clinical oncology/college of american pathologists
guideline recommendations for immunohistochemical testing of
estrogen and progesterone receptors in breast cancer. J Oncol
Pract. 2010;6(4):195-7.

Wolff AC, Hammond ME, Hicks DG, Dowsett M, McShane LM,
Allison KH, et al. Recommendations for human epidermal growth
factor receptor 2 testing in breast cancer: American Society of
Clinical Oncology/College of American Pathologists clinical prac-
tice guideline update. Arch Pathol Lab Med. 2014;138(2):241-56.
Cheang MC, Chia SK, Voduc D, Gao D, Leung S, Snider J, et al.
Ki67 index, HER?2 status, and prognosis of patients with luminal
B breast cancer. J Natl Cancer Inst. 2009;101(10):736-50.

Perou CM, Sgrlie T, Eisen MB, van de Rijn M, Jeffrey SS, Rees
CA, et al. Molecular portraits of human breast tumours. Nature.
2000;406(6797):747-52.

Sgrlie T, Perou CM, Tibshirani R, Aas T, Geisler S, Johnsen H,
et al. Gene expression patterns of breast carcinomas distinguish
tumor subclasses with clinical implications. Proc Natl Acad Sci
USA. 2001;98(19):10869-74.

Sorlie T, Tibshirani R, Parker J, Hastie T, Marron JS, Nobel A,
et al. Repeated observation of breast tumor subtypes in inde-
pendent gene expression data sets. Proc Natl Acad Sci USA.
2003;100(14):8418-23.

Reis-Filho JS, Milanezi F, Amendoeira I, Albergaria A, Schmitt
FC. Distribution of p63, a novel myoepithelial marker, in fine-
needle aspiration biopsies of the breast: an analysis of 82 samples.
Cancer. 2003;99(3):172-9.

Yeh IT, Mies C. Application of immunohistochemistry to breast
lesions. Arch Pathol Lab Med. 2008;132(3):349-58.

Tse GM, Tan PH, Lacambra MD, Jara-Lazaro AR, Chan SK, Lui
PC, et al. Papillary lesions of the breast—accuracy of core biopsy.
Histopathology. 2010;56(4):481-8.

Reisenbichler ES, Ross JR, Hameed O. The clinical use of a P63/
cytokeratin7/18/cytokeratin5/14 antibody cocktail in diagnostic
breast pathology. Ann Diagn Pathol. 2014;18(6):313-8.

Laé M, Fréneaux P, Sastre-Garau X, Chouchane O, Sigal-Zafrani
B, Vincent-Salomon A. Secretory breast carcinomas with ETV6-
NTRKS3 fusion gene belong to the basal-like carcinoma spectrum.
Mod Pathol. 2009;22(2):291-8.

Lambros MB, Tan DS, Jones RL, Vatcheva R, Savage K, Tamber
N, et al. Genomic profile of a secretory breast cancer with an
ETV6-NTRK3 duplication. J Clin Pathol. 2009;62(7):604-12.
Moll R, Mitze M, Frixen UH, Birchmeier W. Differential loss
of E-cadherin expression in infiltrating ductal and lobular breast
carcinomas. Am J Pathol. 1993;143(6):1731-42.

Kuroda H, Tamaru J, Takeuchi I, Ohnisi K, Sakamoto G, Adachi
A, et al. Expression of E-cadherin, alpha-catenin, and beta-
catenin in tubulolobular carcinoma of the breast. Virchows Arch.
2006;448(8):500-5.

Ogiya A, Horii R, Osako T, Ito Y, Iwase T, Eishi Y, et al. Apo-
crine metaplasia of breast cancer: clinicopathological features and
predicting response. Breast Cancer. 2010;17(4):290-7.

Sapp M, Malik A, Hanna W. Hormone receptor profile of apocrine
lesions of the breast. Breast J. 2003;9(4):335-6.

Gatalica Z. Immunohistochemical analysis of apocrine breast
lesions. Consistent over-expression of androgen receptor accom-
panied by the loss of estrogen and progesterone receptors in

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

158

Breast Cancer (2018) 25:151-158

22.

23.

apocrine metaplasia and apocrine carcinoma in situ. Pathol Res
Pract. 1997;193(11-12):753-8.

Moinfar F, Okcu M, Tsybrovskyy O, Regitnig P, Lax SF, Weybora
W, et al. Androgen receptors frequently are expressed in breast
carcinomas: potential relevance to new therapeutic strategies.
Cancer. 2003;98(4):703-11.

Fritzsche FR, Thomas A, Winzer KJ, Beyer B, Dankof A, Bellach
J, et al. Co-expression and prognostic value of gross cystic dis-
ease fluid protein 15 and mammaglobin in primary breast cancer.
Histol Histopathol. 2007;22(11):1221-30.

@ Springer

24.

Darb-Esfahani S, von Minckwitz G, Denkert C, Ataseven B,
Hogel B, Mehta K, et al. Gross cystic disease fluid protein 15
(GCDFP-15) expression in breast cancer subtypes. BMC Cancer.
2014;14:546.



	Clinicopathological study of a dimorphic variant of breast carcinoma
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Patients and methods
	Immunohistochemistry
	Statistical analysis

	Results
	Dimorphic IC
	Dimorphic DCIS

	Discussion
	Acknowledgements 
	References




