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a b s t r a c t

Purpose: Metaplastic breast carcinoma (MBC) is a rare aggressive type of breast cancer, which accounts
for less than 1% of breast tumors. Since its recognition as a distinct pathological entity in 2000, number of
MBC patients has been increasing over years. We aimed to report a series of 7 cases of MBC treated in our
clinics.
Materials and methods: Between 2006 and 2015, 7 cases with diagnosis of MBC were retrospectively
reviewed. Patients' characteristics, clinicopathological features and types of surgery were evaluated.
Results: All patients were female with a median age of 51(40e65) years. Median tumor size was 40 mm
(35e85 mm). Two patients had breast-conserving surgery and 4 patients had mastectomy. One patient
received chemotherapy due to extensive metastatic disease at the time of presentation. Only one pa-
tient had one positive sentinel lymph node with no other involvement in the non-sentinel nodes. Two
patients had spindle cell carcinoma, 2 patients had pure epithelial type, and 3 patients had mixed
epithelial and mesenchymal type MBC. Most common component of MBC was squamous cell meta-
plasia that was found in 4 out of 7 patients. Six patients had triple negative tumors except the patient
with disseminated disease. This patient had estrogen receptor positive, progesterone receptor negative
tumor with human epithelial receptor-2 (HER2) over-expression. Median Ki67 score measured in 5
patients was 57% (40e95%).
Conclusion: Our small series is consistent with the literature. MBC rarely metastasize to axillary lymph
nodes despite large size and are usually triple negative with high Ki-67 scores indicating aggressiveness
and lack of response to hormonal therapy. Larger series of patients are needed to find and test new
biomarkers to develop potential targeted therapy for subgroups of the disease.
Copyright © 2016 Turkish Society of Medical Oncology. Production and hosting by Elsevier B.V. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Metaplastic breast carcinoma (MBC) was not formerly recog-
nized as a distinct pathologic entity until 2000 when it was clas-
sified by World Health Organization (WHO).1 Despite increased
recognition of this specific histologic subtype, the reported inci-
dence still remains under 1% of all breast malignancies.2e6

Aggressive biological parameters like high histological grade are
more frequently found in MBC compared to invasive ductal carci-
noma of breast, which drives a more aggressive treatment.4 Mas-
tectomy rates are higher due to large tumor size at the time of
presentation despite lower incidence of axillary lymph node
involvement.2,7,8
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MBC typically do not express estrogen receptor (ER), proges-
terone receptor (PR) and human epidermal growth factor
receptor-2 (HER2), which is suggested to be a reflection of absence
of extensive glandular component by Mourad et al.9 These tumors
are considered as a subgroup of basal like breast cancers when
classified by gene expression10e13 and carry poor prognosis due to
lack of response to hormonal therapy as shown by previous
reports.3,14e17

In the present study, we report seven patients with metaplastic
breast carcinoma who were treated in a single institution and
discuss the clinicopathological features and treatment strategies.
2. Materials & method

Files of the patients who were operated between January 2006
and March 2015 were retrieved from the hospital database. Seven
cases of MBC were identified. The patients' age, gender, tumor size,
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Fig. 1. Metaplastic squamous cell carcinoma H&E. Both glandular and squamous dif-
ferentiation is present

Fig. 2. Metaplastic spindle cell carcinoma H&E. The tumor is composed of atypical
spindle cells
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histologic grade, subgroups of MBC, ER, PR, HER2 expression, Ki67
scores, additional immunohistochemical staining (if present), types
of surgical procedure, axillary status were noted from definitive
pathology reports. Adjuvant and induction treatment strategies
were collected from hospital files.

Statistical analysis was performed using Statistical Package for
the Social Sciences (SPSS) program, version 15.0 (SPSS Inc., Chicago,
IL, USA). Age and tumor size were expressed as medians.

3. Results

All patients were female with a median age of 51 (40e65) years.
The common presenting symptomwas palpable mass in the breast.
Median tumor size was 40 mm (35e85 mm). Two patients had
breast-conserving surgery and 4 patients had mastectomy. One
patient did not undergo surgery and received chemotherapy due to
extensive metastatic disease at the time of presentation. Only one
patient had one positive sentinel lymph node with no other
involvement in the non-sentinel nodes. Axillary dissection was
performed in one patient without sentinel lymph node biopsy
because of clinically palpable lymph nodes but definitive pathology
revealed no metastases. Two patients had pure epithelial type, 2
patients had spindle cell carcinoma and 3 patients had mixed
epithelial and mesenchymal type MBC. Most common component
of MBC was squamous cell metaplasia that was found in 4 out of 7
patients. Six patients had triple negative tumors except the patient
with disseminated disease. This patient had estrogen receptor
positive, progesterone receptor negative tumor with HER2 over-
expression. Median Ki67 score measured in 5 patients was 57%
(40e95%). Epidermal growth factor receptor (EGFR) and CK5/6
were studied at discretion of the pathologist in three patients and
overexpression was found in these patients.

4. Discussion

Metaplastic breast carcinoma is a rarely seen neoplasm, which
constitutes less than 1% of all malignant breast tumors.2e6 The
patients with MBC constitute 0.62% of patients with breast cancer
in our series and is consistent with the literature.2e6

This rare tumor is composed of a mixed group of neoplasms
containing both glandular and non-glandular patterns with
epithelial and/or mesenchymal components.1 Epithelial type of
MBC is further classified into (1) squamous cell carcinoma, (2)
adenocarcinoma with spindle cell differentiation, (3) adenosqu-
amous carcinoma, whereas mixed type of MBC is classified into (1)
carcinoma with chondroid metaplasia, (2) carcinoma with osseous
metaplasia, and (3) carcinosarcoma.1 Wargotz et al has classified
MBC into five types according to cytopathological features which
are (1) spindle cell, (2) squamous cell, (3) matrix-producing, (4)
carcinosarcoma, and (5) MCB with osteoclastic giant cells.18e22

Oberman et al defined subgroups as spindle cell carcinoma, inva-
sive ductal carcinoma with extensive squamous metaplasia and
invasive carcinoma with pseudosarcomatous metaplasia and he
concluded that pathologic subclassification had no clinical signifi-
cance due to lack of correlation between microscopic pattern and
prognosis.23 Tse et al classified MBC into three groups as (1)
epithelial only carcinoma, (2) biphasic epithelial and sarcomatoid
carcinoma and (3) monophasic spindle cell carcinoma.24 The
prognoses of each of these groups varied widely and it was sug-
gested to lead to problems in clinical practice.24 The varying clas-
sification of MBC further complicates the information in existing
studies, which are already limited in number due to rarity of this
tumor.23e25

Whenwe classified the tumors in our series according to WHO 2
patients had pure epithelial type MBC (Fig. 1) and 2 patients had
spindle cell carcinoma (Fig. 2) whereas 3 patients had mixed
epithelial andmesenchymal type (Fig. 3). Most common component
of the tumors was squamous cell metaplasia, which was found in 4
patients. Spindle cell carcinoma was reported to be the most com-
mon type inwestern countries8 and China26 whereas squamous cell
carcinomawas the most common type in Hong Kong, Singapore and
Taiwan.27 The different frequencies of distinct subtypes in different
populations might have resulted from small number of patients in
most studies and variation in classification.6,26

Metaplastic breast carcinoma usually affects females over 50
years old.1,3,4,6 In our series all patients were female and themedian
age was 51 years (40e65). They presented with lump in the breast
and the median tumor size was 40 mm (35e85 mm). This is typical
of MBC inwhich tumor size at presentation is frequently larger than
3 cm.4,27 Large tumor size is suggested to be a result of rapid growth
rate due to poorly differentiated or undifferentiated tumors
compared to invasive ductal carcinoma which has a relatively long
preclinical phase that allows early detection by mammography.4

Only 29.5% of MBC were found to be <2 cm in size compared
with 65.2% of invasive ductal carcinoma in a study by Pezzi et al.4

Larger size of MBC probably leads to increased rates of mas-
tectomy. According to Surveillance, Epidemiology and End Results
(SEER) database total mastectomy were used more frequently in
MBC than in invasive ductal carcinoma.28 Breast conserving surgery
and adjuvant radiotherapy were reserved for small sized tumors.
However, when corrected for tumor size rates of breast conserving
surgery and mastectomy were similar between MBC and other
tumors, suggesting that the principles for breast cancer surgery
have been applied to patients with MBC.4 In our series, only two
patients had breast-conserving surgery and four patients had
mastectomy. Larger tumor size also explains the higher stage of



Fig. 3. Mixed epithelial and mesenchymal type metaplastic carcinoma. H&E. Osseous
differentiation is present
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these tumors compared to invasive ductal tumors which leads to
increased frequency of treatment with systemic chemotherapy
which is also justified by higher tumor grade and negative hormone
receptor status.4,6

Five patients underwent sentinel lymph node biopsy and only
one patient was found to have one positive sentinel lymph node for
metastasis with no other involvement in the non-sentinel nodes.
The metastasis recorded in the sentinel lymph node was due to
ductal carcinoma component. Axillary dissection without sentinel
node biopsy was performed in one patient with clinically palpable
lymph nodes in the axilla but revealed no metastases. These find-
ings are concordant with the previous studies which reported that
MBC was associated with low incidence of axillary metastasis
despite large tumor size and high histologic grade.17,27,29,30 The
paucity of nodal involvement was attributed to the presence of
sarcomatous elements4 and Huvos et al reported that the squamous
subtype had a higher incidence of axillary nodal spread.31 Hypo-
thetically, axillary surgery may be questioned in patients with
preoperative diagnosis of MBC, but in reality preoperative diagnosis
of this particular tumor with needle biopsy is inconclusive due to
large size and tumor heterogeneity, which entails excisional biopsy
for definitive diagnosis.26,32 Despite low rates of axillary involve-
ment MBC has high potential for distant metastases via hematog-
enous route (mostly lung and bone).3e5,7,33,34

There is limited data about the response to induction chemo-
therapy.3,17,35 In a study by Chen et al, 12 patients received
chemotherapy due to metastatic disease and only two patients
showed partial response whereas 10 patients experienced disease
progression.35 In this study, three of 17 patients who received
chemotherapy due to MBC showed partial response to taxane-
based chemotherapy whereas none of the patients responded to
anthracycline, vinorelbine or cyclophosphamide based regimens.
One patient in our series received taxane based chemotherapy plus
trastuzumab due to extensive metastatic disease at the time of
diagnosis and she died due to disease progression after 17 months.
This patient had invasive ductal carcinoma with squamous meta-
plasia and the tumor was estrogen receptor positive, progesterone
receptor negative with HER2 over-expression. HER2 over-
expression is rarely observed in MBC. Only one patient in a 26
patients series was reported to have adenosquamous carcinoma
with HER2 overexpression.5

Metaplastic breast carcinoma (>90%) displays triple negative
phenotype, preferentially has a basal-like or claudin-lowmolecular
subtype and frequently harbors mutations in the TP53
gene.11,12,15,36 Triple negative tumors in 6 patients were consistent
with the literature. Ki67 score was measured in 5 patients and the
median was 57% (40e95%). CK5/6 and EGFR were studied at
discretion of the pathologist in three patients and overexpression
was found. These tumors were considered as basal like. Reis-Filho
et al reported that 93.8% of all MBC displayed basal like pheno-
type.13 Basal like tumors are heterogeneous in their expression
profile, morphology, immunophenotype, prognosis and treatment
response.37

MBC is also enriched in markers of epithelial-mesenchymal
transition and cancer stem cells.38e41 Epithelial-mesenchymal
transition is a process by which cells of epithelial origin lose
epithelial characteristics and acquire a mesenchymal phenotype
with increased migratory behavior, tumor invasion and progres-
sion.42,43 Possible links of induction of epithelial mesenchymal
transition and gain of cancer stem cell properties44,45 pose double
jeopardy for the patient by means of chemotherapy resistant cells
capable of dedifferentiation and propensity for invasion.38 Over-
expression of epithelial-mesenchymal transition inducers like
vimentin and SPARC were found to be associated with higher grade
and triple negative status in MBC.46 Tumors with positive basal
marker and cancer stem cell expression are independent indicators
for poor prognosis.35,40,47

Despite potentially specific characteristics, MBC have been
treated in the similar pattern with invasive ductal carcinoma,
because it has been suggested not to alter prognosis.48e50 However,
the disease-free and overall survival of patients with MBC have
been found to be worse compared to invasive ductal carcinoma
despite few controversial reports.28,51,52 In a review by Toumi et al
5-year disease-free survival ranged between 42% and 84% and 5-
year overall survival ranged from 64% to 83%.7 There is a possibility
that MBC patients might not receive the optimal loco-regional and
systemic treatment, because the adjuvant treatment and/or
regimen of invasive breast cancer has largely based on pT and pN
stage.2

In our series, 5 patients except one received adjuvant radiation
treatment and chemotherapy as suggested by the tumor board after
surgery. The beneficial effect of adjuvant radiation therapy in breast
conserving surgery and total mastectomy has been repeatedly re-
ported although there remains some controversial issues.28,51e54

This might be the reason why choice of the surgical procedure
has been reported to affect outcome since most of the patients with
breast conserving surgery receive adjuvant radiation therapy.33 As
reported in KROG 13-07 study, the loco-regional recurrences
mostly occurred out of the radiation field despite low incidence of
nodal involvement. The authors have suggested breast conserving
surgery plus radiation therapy should be the first choice for small
tumors and the modification of radiation treatment indication and/
or adequate field was needed in MBC in contrast to other invasive
breast cancers.2

So far the attempts to find prognostic markers of MBC have been
inconclusive. Lee et al33 have reported that squamous type was
more aggressive than the non-squamous whereas sarcomatoid
type has been found to be more aggressive than other triple
negative cancers by Lester et al.54 Spindle cell carcinoma has been
suggested to be associated with worse prognosis by Rakha et al,8 in
contrast to a large population based study by Zhang et al26 which
has reported that spindle cell carcinoma was not associated with
decreased disease free or overall survival despite it was found to be
the most frequent subtype in Chinese population. Yamaguchi et al
reported that the presence of high-grade spindle cells was at least
one important prognostic factor and was not associated with tumor
size and lymph node metastases. Additionally, sarcomatous change
of squamous cells was found to be high grade and exhibited a high
recurrence rate and metastases.55 Others also supported that sar-
comatoid breast tumors had sarcomatoid behavior.56,57

Among parameters found to be associated with poor prognosis
there have been lymph node stage, lymphovascular invasion and
high Ki67 scores.8,32,34 In a recent study by Okada et al who
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compared 46 cases of MBC with invasive ductal and lobular carci-
noma, it was reported that presence of skin invasion and age not
exceeding 39 years significantly increased the hazards ratio for
tumor recurrence and tumor death, whereas the squamous cell
carcinoma in the lymph nodes significantly increased the hazards
ratio for tumor death.52

Some immunohistochemical characteristics like EGFR over-
expression, EGFR gene amplification, focal staining of CK14 have
been reported to be associated with decreased disease free sur-
vival.26,58 Although most of MBC display triple negative phenotype,
there is a subtype that is hormone receptor(s) and/or HER2 positive.
However, it seems to be there is no statistically significant differ-
ence in three-year disease-free survival between non-triple nega-
tive and triple negative MBC.59 Nevertheless, irrespective of the
receptor status there is subgroup of MBC with better prognosis like
low grade adenosquamous and fibromatosis like subtypes.27 It is
likely we are dealing with two subsets of tumors - one with early
relapse and aggressive clinical course and the other one with a
more favorable prognosis despite traditional adverse biological
features.7,16,58e60 For the time being, we do not have reliable pa-
rameters to differentiate between these two types.

5. Conclusion

Our present knowledge of MBC is limited. The rarity and the
heterogeneity of MBC in biological and morphological features as
well as different classification and treatment strategies in the
literature have foiled the attempts to retain satisfying data and
evidence to establish a solid treatment strategy in this unwonted
breast neoplasm. Although promising results in small and selected
group of patients who were treated according to cancer stem cell
characteristics are encouraging, more effort should be exerted to
find potential molecular targets and more trials should be con-
ducted to pass beyond small series and to test the efficiency of
targeted therapies.61
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