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Herein reported is the first case of epithelial/myoepithelial carcinoma (EMC) of breast. An 83-year-old woman noticed a circa
1.0 cm tumor of left breast. Core needle biopsies were diagnosed as invasive ductal carcinoma. Mastectomy with axillary lymph
node dissection was performed, and gross examination revealed a circa 1 cm X 1 cm tumor. Microscopically, the tumor was

composed of invasive malignant cells forming tubular or cords structures with a scirrhous collagenous stroma. The malignant cells

were composed by the following two elements; one was malignant epithelial cells and the other was malignant myoepithelial cells
with clear or vacuolated cytoplasm. Immunohistochemically, the myoepithelial element was positive for p63, CD10, cytokeratin
(CK) 34BE12, and CK5/6, S100 protein and alpha-smooth muscle actin. Both elements were positive for CK7, p53, and Ki67
(labeling: 16%), estrogen receptor, progesterone receptor. Both elements were negative for CK20 and HER2/neu. The sentinel

and level 1 lymph node were negative for metastasis (0/6). The tumor was pT1pNOcMO and the stage was stage 1. The patient

had booster hormone therapy and is now alive 14 months without recurrence after the operation.
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1. INTRODUCTION

Mammary glands are composed of ductal epithelium, lobular
epithelium, myoepithelium, and stromal cells; many kinds
of tumors arise from them.!"# Epithelial/myoepithelial car-
cinoma (EMC) composed of malignant ductal epithelium
and outer myoepithelium and showing an organoid pattern
with clear separation between epithelial and myoepithelial
elements is not listed in 2012 WHO blue book of tumor
classification of breast,l'! and has not been described in the
English literature, to the author’s best knowledge. The author
reports the first case.

2. CASE REPORT
An 83-year-old woman noticed a circa 1.0 cm tumor of her
left breast. Mammography also identified the tumor with

relatively well demarcation; no spicules were noted. Blood
laboratory data and other images including chest and abdom-
inal X-ray showed no significant findings. Breast needle
cytology showed atypical cells but was decided to be inde-
terminate. Core biopsies showed malignant epithelial cells
with clear cytoplasm and vacuoles in a collagenous stroma,
and they were diagnosed as invasive ductal carcinoma (scir-
rhous carcinoma) by the author. Retrospective inspection
showed that the carcinoma in core biopsies are the same as
that of mastectomy specimens; therefore the diagnosis of
core biopsy was not correct. Mastectomy and axillary lymph
node dissection, but not breast-preserving wide excision, was
performed; this procedure is recommended for resectable
small breast carcinoma in NCI guidelines, to the best of the
author’s knowledge. A gross examination revealed a circa
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1 cm x 1 cm solid, rigid tumor (see Figure 1). No re- Microscopically, the tumor was composed of apparently ma-
construction surgery of the breast was carried out. Mas- lignant epithelium forming well-developed tubular structures
tectomy without re-construction was selected because of the or cords with a scirrhous collagenous stroma (see Figure 2A-

old age of the patient.

Figure 1. Gross features of the tumor (arrows)
It measures circa 1cm, and solid with relatively well demarcation

D). No metaplastic elements such as cartilaginous, osseous,
rhabdoid, or myxoid tissues were seen in the collagenous
stroma. No squamous metaplasia was noted. The malignant
cells were composed by the following two elements; one was
malignant epithelial cells located in inner parts of the lumens
and the other was malignant myoepithelial cells with clear or
vacuolated cytoplasm, which was situated in outer parts of
the lumens (see Figure 2A-D). Both cells types had obvious
malignant features such as invasive features and lympho-
vascular permeation. Both cell types showed grade 3 atypia
demonstrating hyperchromatic, glassy nuclei, increased N/C
ratio, enlarged nucleoli, and irregular nuclear membrane (see
Figure 2C-D). Mitotic figures were seen in 8/10HPF. The
margins were negative for tumor cells.

Figure 2. Histological and Immunohistochemical features of breast tumor
A: Low power view. The breast tumor shows invasive malignant epithelial cells with scirrhous pattern. The tumor cells form tubular and

cord structures. HE, xX40. B: The inner malignant epithelial and outer malignant myoepithelial natures are apparent. HE, x80. C: The

malignant nature of the epithelial and myoepithelial (clear cytoplasm) cells are definitely seen. HE, x200. D: In some places, the

malignant myoepithelial cells are aggregated, resembling to bubbles. HE, x250.
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An Immunohistochemical study was carried out with the use
of Envision method.>7! The malignant myoepithelial ele-
ment was positive for p63 (see Figure 3A), CD10 (see Figure
3B), cytokeratin (CK) 34BE12 (see Figure 3C), CK5/6 (see
Figure 3D), S100 protein, and alpha-smooth muscle actin
(see Figure 3E). In contrast, the epithelial component was
negative for these myoepithelium-related antigens. 38101
Both elements were positive for CK7, p53 (see Figure 3F),
and Ki67 (labeling index: 16%) (see Figure 3G), estrogen
receptor (ER), and progesterone receptor (PgR). Both el-
ements were negative for CK20 and HER2/neu. The pat-
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tern of companion diagnosis was ER = §, PgR = 6, HER
= 0, and Ki67 labeling index = 16%; therefore the Saint
Gallen pattern[“] was Luminal A, which is suitable for anti-
ER therapy (Tamoxifen). The sentinel and level 1 lymph
nodes were negative for metastasis (0/6). The tumor was
pT1pNOcMO and the stage was stage 1. The patient had
booster hormone therapy (Tamoxifen: 20 mg/day x 40
= 800 mg in total) because of positive ER and PgR, and
is now alive without recurrence 14 months after the opera-
tion.

Figure 3. Immunohistochremically, the myoepithelial element is positive for p63 (A), CD10 (B), CK34BE12 (C), CK5/6
(D), alpha-smooth muscle antigen (E), p53 (diffuse) (F), and Ki67 (labeling index = 14%) (G). A-G: x200.

3. DISCUSSION

The pathological diagnosis of the tumor made by the author
was EMC. No description of EMC is present in the updated
WHO 2012 blue book of breast tumors, nor in the English
literature. Therefore, the current tumor should be differen-
tiated from mimics of EMC. It is obvious that the present
tumor is made up of epithelial cells and myoepithelial cells.
The inner location in the tumor glands of the epithelial cells

Published by Sciedu Press

and the negative myoepithelial markers (smooth muscle anti-
gen, S100 protein, CK34BE12, CK5/6, CD10, and p63) in
the epithelial cells suggest that the inner epithelial cells are
ductal cells not myoepithelial cells. In general, the outer
location in the tumor glands, clear cell changes, bubbly ap-
pearances, and nuclear hyperchromasia were histological
features of myoepithelial cells; therefore the outer cells of
the tumor glands of the current tumor are truly myoepithelial
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cells. In addition, they were positive for various myoepithe-
lial antigens. Thus, the tumor is composed of epithelial and
myoepithelial cells. Both the epithelial cells showed malig-
nant features such as invasive growth, vascular permeation,
nuclear hyperchromasia, increased N/C ratio, prominent nu-
cleoli, high mitotic activity, increased Ki67 labeling index,
and diffuse p53 expression. The most latter suggest p53
gene mutation.["?! Thus, it is malignant tumor composed of
epithelial and myoepithelial cells. It is most problematic to
term this tumor. The author labeled this tumor as EMC. This
is largely because the tumor consisted of malignant epithelial
cells and malignant myoepithelial cells, whose separation
is clear and organoid with inner epithelial cells and outer
myoepithelial cells in tumor tubules and cords. If the two
epithelial cells were much more mixed up, the author had
termed it as malignant adeno-myoepitheliomal®! or breast
carcinoma with mixed ductal and myoepithelial differentia-
tion or myoepithelial cell-rich carcinoma after Coiny et al.!'3!
The present tumor is not adenoid cystic carcinoma because
of the lack of cribriform pattern.!*!

In 2012 WHO blue book, the classification of breast tumors
includes epithelial-myoepithelial tumors which in turn con-
sists of adeno-myoepithelioma with carcinoma and adenoid
cystic carcinoma (ACC).["* The former is benign adeno-
myoepithelioma with malignant carcinomatous focus, and
the latter is composed of malignant epithelial cells and ma-
lignant myoepithelial cells both forming a characteristic crib-
riform pattern. The current tumor is composed entirely
of carcinoma cells and lacked element of benign adeno-
myoepithelioma, thus being different from the former. The
tumor did not present the cribriform pattern, thus being dif-
ferent from ACC.

In 2004, Coiny et al''*! reported 6 cases of breast carcinoma
with dual differentiation into epithelial cells and myoepithe-
lial cells, and they termed these “breast carcinomas with
mixed ductal and myoepithelial differentiation”. The tu-
mors were characterized by high nuclear grade (Bloom and
Richardson grade 3), solid/nodular/sheet-like tumor cell ar-
rangements, and rarity of duct formation. In their four cases,
segregation between epithelial cells and myoepithelial cells
are much more obscure than the current case. Immunohis-
tochemically, all cases showed strong positivity for CK14,
calponin, smooth actin, and muscle specific antigen. Epithe-
lial membrane antigen and CK8 were positive in a similar
proportion of cells. Of interest, foci of metaplastic carcinoma
were seen in three cases (3/6: 50%). Their term is not listed
in the current 2012 WHO blue book. The preset case seems
somewhat different from their 6 cases.!'3)

The present case should be differentiated from metaplastic

18

carcinoma. In 2012 WHO blue book of breast tumors,!!>!
metaplastic carcinoma is defined as a group of neoplasms
characterized by differentiations of the neoplastic epithelium
into squamous cells and/or mesenchymal-looking elements
including spindle, chondroid, osseous, and rhabdomyoid
cells. In the current tumor, there were no areas of squamous
differentiation and no areas of these mesenchymal differen-
tiation; therefore the tumor is not metaplastic carcinoma of
breast. Myoepithelial carcinoma is listed in one category of
WHO 2012 blue book.["”! It is a pure carcinoma composed
only of malignant myoepithelial cells; therefore the current
case is not myoepithelial carcinoma.

The clinical behaviors of carcinoma composed of epithelial
and myoepithelial cells are obscure because of their rarity.
Coyne et all'3! reported the clinical course of 6 cases of
breast carcinoma with dual differentiations into epithelial
and myoepithelial cells. According to them, one patient died
23 months following diagnosis with metastatic carcinoma,
another patient died of unrelated disease and four patients
are alive with follow-up ranging from 18 months to 25 years.
The biological behaviors of the neoplasms are not clear. Ac-
cumulation of much more cases are needed. In the present
case, the tumor is small (1 cm, pT1), no lymph node metas-
tasis was seen (pNO) and clinically no metastasis was found
(cMO), thus being at stage 1. Because no data of treatment
of EMC were available, the patient was treated using con-
ventional NCI recommended regimen, in this case partial
mastectomy and dissection of sentinel and level 1 lymph
nodes. After confirming negativity of cut margins, booster
administration of Tamoxifen was added because the staining
pattern was Saint Gallen Luminal A.

The myoepithelial cells are among interesting cell types
which are distributed in mammary glands (a kind of apoc-
rine glands), cutaneous sweat and apocrine glands, and sali-
vary glands (major and minor). Prostatic gland has similar
cells called basal cells. This kind of cell is located outside
the glandular epithelium of above-mentioned glands and
has both contractile and supportive functions. They con-
tain actin filaments and other characteristic proteins such as
p63, high-molecular weight CK including CK14, CKS5, CK6
and CK33BE12, calponin, caldesmon, alpha-smooth muscle
actin, S100 protein, and others. Thus, they are highlighted
by immunohistochemistry for these antigens. These cells
also can produce extracellular matrix proteins such as carti-
lage, bone, myxoid tissue, collagens, glycose-amino-glycan,
proteoglycan and others, and can transform into specific
cells producing these matrix proteins. This phenomenon
is typically seen in pleomorphic adenoma (mixed tumor) of
salivary glands in which cartilage and osseous tissue made by
neoplastic myometrium are recognizable. In breast tumors
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also,

cells of myoepithelial carcinoma and breast carcinoma

with dual epithelial and myoepithelial differentiations can

produce such extracellular matrix proteins. At present, the
biology of myoepithelium is not extensively studied. Further

studies remains to be done.
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