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Case Report

Dedifferentiation-like progression of breast carcinoma:
report of a case showing transition from luminal-type
carcinoma to triple-negative carcinoma with
myoepithelial features
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Abstract: Certain genetic events that occur at various stages of carcinogenesis can result in phenotypic changes.
In breast carcinoma, these changes may occur either in situ, at the primary invasive site, or at a distant metastatic
site. This report presents a case of dedifferentiation-like progression of breast carcinoma showing transition from
luminal-type carcinoma to triple-negative carcinoma (i.e. negative for estrogen receptor, progesterone receptor, and
HER2) with myoepithelial features. An 87-year-old woman was referred to us from another hospital for surgery.
Preoperative ultrasonography revealed a mass measuring 16 x 12 x 8 mm. Following partial mastectomy, gross
examination revealed a whitish tumor on the cut surface measuring 15 x 10 x 8 mm. Histopathological investiga-
tion revealed a predominant high-grade carcinoma containing some short spindle-shaped cells and expressing
p63, muscle-specific actin, and alpha smooth muscle actin. The tumor also showed decreased expression of pan-
cytokeratin and increased expression of vimentin on immunohistochemistry. Estrogen receptor was not detected by
immunostaining. A high Ki-67 labeling index and diffuse nuclear accumulation of p53 were observed in the high-
grade carcinoma. In the peripheral area, low-grade carcinoma with estrogen receptor expression was observed, but
appeared displaced by the high-grade carcinoma. The high-grade carcinoma exhibiting myoepithelial carcinoma-like
morphology and molecular phenotype was deemed to be carcinoma showing dedifferentiation-like changes arising
from the peripherally situated pre-existing low-grade carcinoma. Thus, follow-up ought to be mandatory, consider-
ing the presumably aggressive nature of the predominant carcinoma showing dedifferentiation-like changes in this
case.
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Introduction

Breast carcinoma can be classified into four
distinct molecular subtypes based on gene
expression profiling using DNA microarray:
luminal, HER2-enriched, basal-like, and normal
breast-like carcinoma [1]. Luminal breast carci-
nomas can further be divided into luminal A
and luminal B, and this distinction was shown
to be of prognostic significance [2, 3]. Immu-
nohistochemical markers such as estrogen
receptor (ER), progesterone receptor (PR), HE-
R2, cytokeratin (CK) 5/6, and EGFR are used as
surrogates for microarray-based expression
profiling [4].

Myoepithelial carcinoma belongs to the catego-
ry of metaplastic carcinoma [5]. According to

the microarray-based gene-expression profile,
metaplastic carcinoma is preferentially classi-
fied as a basal-like subtype [5]. The basal-like
subtype expresses genes characteristic of
basal/myoepithelial cells, whereas the luminal
subtype expresses genes characteristic of lumi-
nal mammary epithelial cells [1, 2]. The basal-
like subtype is thought to possibly originate
from the luminal subtype; this illustrates the
concept of phenotypic change of a carcinoma
at a later stage [6]. This process is known as
dedifferentiation or transdifferentiation [6].

In this report, we present a case of dedifferenti-
ation-like progression of breast carcinoma
showing transition from luminal-type carcinoma
to triple-negative (ER-, PR-, HER2-) carcinoma
with myoepithelial features. To describe the
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Figure 1. Ultrasonographic image. Ultrasonography
revealed an irregular hypoechoic mass measuring
16 x 12 x 8 mm.

Figure 2. Gross examination. Examination displayed
an irregular whitish tumor on the cut surface which
measured 15 x 10 x 8 mm. The appearance was
homogenous.

progression to carcinoma with myoepithelial
features, the term, transdifferentiation, also
seemed to be appropriate since some degree
of myoepithelial differentiation might be pres-
ent. However, we used the term, dedifferentia-
tion, rather than transdifferentiation because
the appearance of high-grade carcinoma with
myoepithelial features was described as dedif-
ferentiation in a previous report [7]. This trans-
formed lesion with myoepithelial features is
expected to belong to the basal-like subtype,
since itis regarded as a kind of metaplastic car-
cinoma. At an area on the periphery, however,
carcinoma that is probably of the luminal sub-
type remained. The two carcinoma subtypes
were located in close proximity and appeared
to show gradual transition. This is a unique
case of breast carcinoma showing dedifferenti-
ation-like progression at the primary site.

Clinical summary

An 87-year-old woman was referred from anoth-
er hospital for treatment of a carcinoma in the
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right breast. The diagnosis had already been
made through biopsy. Preoperative ultrasonog-
raphy revealed an irregular hypoechoic mass
16 x 12 x 8 mm in size (Figure 1). Subsequently,
partial mastectomy and sentinel lymph node
dissection were performed. Intraoperative
examination of the lymph node revealed no
malignancy. The postoperative course was
uneventful, and the patient was discharged
without any complaints.

Pathological findings

The surgically resected specimen displayed an
irregular whitish tumor on the cut surface mea-
suring 15 x 10 x 8 mm (Figure 2). The appear-
ance was homogenous, and the entire tumor
seemed to be composed of a single com-
ponent.

Histopathologically, the tumor was predomi-
nantly composed of high-grade carcinoma with
a solid, trabecular growth pattern and variably-
sized nests with no gland formation (Figure 3A,
lower right). The constituent cells were short
spindle-shaped to oval. The nuclear-to-cyto-
plasmic ratio was high; nuclei showed promi-
nent hyperchromasia with a coarse granular
chromatin pattern. Mitotic figures were easily
observed (16/10 high-power fields), and necro-
sis was not apparent (Figure 3B). At the periph-
ery, a narrow rim of low-grade carcinoma with
nested growth patterns was observed (Figure
3A, upper left). The nuclei of the low-grade car-
cinoma were smaller, and hyperchromasia was
less prominent. Mitotic figures were rarely seen
(1/10 high-power fields) (Figure 3C). The high-
grade and low-grade carcinomas seemed to be
superimposed in a manner that indicated grad-
ual transition (Figure 3D). The high-grade carci-
noma was suspected to be a carcinoma show-
ing dedifferentiation-like changes arising from
the peripherally situated pre-existing low-grade
carcinoma. Intraductal spread was mild and
only identified in the low-grade carcinoma. The
surgical margin was free of malignancy.

On immunohistochemistry (IHC), the low-grade
carcinoma expressed ER (Figure 4A) but did
not express PR, HER2, CK5/6, CK14, EGFR, or
c-kit. The high-grade carcinoma did not express
ER (Figure 4B) or any of the aforementioned
markers. The Ki-67 (MIB-1) labeling index,
based on counting 1000 cells, was 36% in the
high-grade carcinoma and 8% in the low-grade
carcinoma (Figure 4C). Nearly all cells of the

Int J Clin Exp Pathol 2015;8(2):2117-2122



Dedifferentiation-like progression of breast carcinoma

2117-2122

8(2):

’

Int J Clin Exp Pathol 2015

2119



Dedifferentiation-like progression of breast carcinoma

Figure 3. Histopathological findings. A. High-grade carcinoma showing a solid and trabecular growth pattern with
variably-sized nests was observed, with no gland formation (lower right). Low-grade carcinoma with nested growth
patterns was also present at the periphery of the tumor (upper left) (x20). B. High-power view of high-grade carci-
noma showed short spindle to oval cells. The nuclear-to-cytoplasmic ratio was high; nuclei showed prominent hyper-
chromasia with a coarse granular chromatin pattern (x400). C. High-power view of low-grade carcinoma showed that
the nuclei were smaller than those of the high-grade carcinoma, and hyperchromasia was less prominent (x400). D.
The high-grade carcinoma and low-grade carcinoma seemed to show gradual transition at an area (x200).

Figure 4. Immunohistochemical findings. A. Estrogen receptor was ex-
pressed in the low-grade carcinoma (x400). B. Estrogen receptor was not

expressed in the high-grade carci-
noma (x400). C. The Ki-67 (MIB-
1) labeling index was much high-
er in the high-grade carcinoma
(lower right) than in the low-grade
carcinoma (upper left) (x20). D.
Diffuse nuclear accumulation of
p53 with variable intensity in the
high-grade carcinoma was de-
picted (x400). E. Decreased ex-
pression of pan-cytokeratin (AE1/
AE3) was observed in the high-
grade carcinoma (x400). F. In-
creased expression of vimentin
was identified in the high-grade
carcinoma (x400). G. Some high-
grade carcinoma cells expressed
p63 (x400). H. Immunoreactiv-
ity for muscle-specific actin was
widespread in the high-grade car-
cinoma (x400). I. Immunoreactiv-
ity for alpha smooth muscle actin
was observed in some cells in the
high-grade carcinoma (x400).

high-grade carcinoma showed
variable degrees of p53 accu-
mulation in the nuclei (Figure
4D), in contrast to the low-
grade carcinoma, where the
accumulation of pb53 was
scattered. In the high-grade
carcinoma, each of the con-
stituent cells showed decr-
eased expression of pan-CK
(AE1/AE3) (Figure 4E) and
increased expression of vi-
mentin (Figure 4F). The high-
grade carcinoma showed im-
munostaining with p63 in
some cells (Figure 4G), where-
as the low-grade carcinoma
did not. High-grade carcinoma
cells were also immunoreac-
tive for muscle-specific actin
(MSA) (Figure 4H) and some
cells also showed positive
immunostaining for alpha
smooth muscle actin (aSMA)
(Figure 4l).
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The high-grade lesion was considered to be a
carcinoma with myoepithelial features showing
dedifferentiation-like changes because it con-
tained short spindle-shaped tumor cells and
displayed immunoreactivity for p63, MSA, and
oaSMA. The tumor also showed decreased
expression of pan-CK and increased expres-
sion of vimentin on IHC. The peripheral low-
grade carcinoma was a luminal-type carcinoma
based on the expression of ER.

Discussion

Gene expression profiling of breast carcinoma
revealed that the basal-like subtype expresses
genes characteristic of basal/myoepithelial
cells, while the Iuminal subtype expresses
genes characteristic of luminal mammary epi-
thelial cells [1, 2]. These observations suggest
that the phenotype of breast cancer inherits
that of the cell of origin: the basal-like subtype
is derived from basal/myoepithelial stem/pro-
genitor cells, while the luminal subtype is
derived from luminal (glandular) stem/progeni-
tor cells. A more recent study, however, indicat-
ed that the majority of carcinomas of the basal-
like subtype arise from luminal stem/progenitor
cells rather than from basal/myoepithelial
stem/progenitor cells [8]. Certain genetic
events occurring at various stages of carcino-
genesis can elicit the phenotypic change; this
process is called dedifferentiation or transdif-
ferentiation [6]. A phenotypic change of breast
carcinoma may occur either in situ, at the pri-
mary invasive site, or at a distant metastatic
site [6]. In the case presented here, it is likely
that the triple-negative carcinoma with myoepi-
thelial features, which probably belonged to the
basal-like subtype, derived from a carcinoma of
the luminal subtype through dedifferentiation-
like progression at the primary invasive site.
The former may have then superseded the lat-
ter, due to higher proliferative activity.

The carcinoma with dedifferentiation-like ch-
anges in the present case resembled a mor-
phologically- and immunohistochemically-de-
fined basal-like carcinoma at first glance.
Morphologically basal-like carcinoma is a poor-
ly differentiated invasive carcinoma with a high
nuclear grade and brisk mitoses without tubule
formation [9]. On IHC, one of the marker panels
used to define basal-like carcinomas includes
the following characteristics: lack of expression
of ER, PR, and HER2 along with expression of
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CK5/6 and/or EGFR [10]. The carcinoma show-
ing dedifferentiation-like changes in our case
did not meet these criteria, as it did not express
CK5/6 and EGFR. Other markers used for the
detection of basal-like carcinomas are CK14
and c-kit, which are sometimes expressed [9].
Immunostaining for these markers was also
negative in our case. However, expression of
p63, MSA, and aSMA, in conjunction with
decreased expression of pan-CK and increased
expression of vimentin, suggested a myoepi-
thelial feature; morphologically, the presence
of short spindle cells also indicated this fea-
ture. On the other hand, luminal-type breast
carcinomas are defined by positivity for ER
and/or PR and negativity for HER2 based on
IHC [11]. The expression of ER and lack of HER2
expression were observed in the peripherally
situated low-grade carcinoma in our case,
which was consistent with luminal-type car-
cinoma.

A high Ki-67 labeling index and diffuse nuclear
accumulation of p53 in the carcinoma showing
dedifferentiation-like changes indicated its
aggressive potential. Indeed, it had probably
superseded the pre-existing low-grade carcino-
ma located at the periphery, from which it was
postulated to have originated. Rigorous follow-
up should be mandatory, considering the
aggressive nature of the predominant carcino-
ma showing dedifferentiation-like changes in
this case.

In conclusion, we report an unusual case of
dedifferentiation-like progression of breast car-
cinoma showing transition from luminal-type
carcinoma to triple-negative carcinoma with
myoepithelial features. At the periphery, lumi-
nal-type carcinoma was present, but this was
largely displaced by highly proliferative carci-
noma with myoepithelial features. The latter
was probably derived from luminal-type carci-
noma via phenotypic change at the primary
invasive site due to genetic events.
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