
P
os

te
d

on
3

A
ug

20
23

|T
he

co
py

ri
gh

t
ho

ld
er

is
th

e
au

th
or

/f
un

de
r.

A
ll

ri
gh

ts
re

se
rv

ed
.

N
o

re
us

e
w

it
ho

ut
pe

rm
is

si
on

.
|h

tt
ps

:/
/d

oi
.o

rg
/1

0.
22

54
1/

au
.1

69
10

87
69

.9
66

92
19

4/
v1

|T
hi

s
a

pr
ep

ri
nt

an
d

ha
s

no
t

be
en

pe
er

re
vi

ew
ed

.
D

at
a

m
ay

be
pr

el
im

in
ar

y.

A rare case of metaplastic breast carcinoma from India: Towards
precision oncology

Soirindhri Banerjee1, Ishika Mahajan2, Aruni Ghose3, Stergios Boussios4, and Shivam
Chakraborty1

1IPGMER
2Lincoln County Hospital
3Barts Health NHS Trust
4Medway NHS Foundation Trust

August 3, 2023

Abstract

Background : Metaplastic Breast Cancer (MpBC) is an exceedingly rare entity, accounting for less than 1% of all malignant
breast tumours. Predominantly triple-negative, they are notorious for their chemoresistance, high rates of recurrence and de-
creased disease-free survival (DFS). All this contributes significantly to BC mortality and results in poor prognostic implications.
Limited evidence has led to a lacuna of specific treatment guidelines for this entity and hence remains an uncharted territory
for clinicians. Case : We report a case of left-sided low-grade metaplastic triple negative T3N2aM0 BC treated with neoad-
juvant chemotherapy, primary surgery, and adjuvant radiotherapy, presently in remission. Conclusion : Limited experience in
management of this pathological entity warrants the need for more research on it, with a special focus on targeted therapy.
Discussing possibilities of a tailored approach, rather than a one-size-fits-all approach may aid in paving the path for the future
of MpBC treatment.
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Abstract

Background : Metaplastic Breast Cancer (MpBC) is an exceedingly rare entity, accounting for less than 1%
of all malignant breast tumours. Predominantly triple-negative, they are notorious for their chemoresistance,
high rates of recurrence and decreased disease-free survival (DFS). All this contributes significantly to BC
mortality and results in poor prognostic implications. Limited evidence has led to a lacuna of specific
treatment guidelines for this entity and hence remains an uncharted territory for clinicians.

Case : We report a case of left-sided low-grade metaplastic triple negative T3N2aM0 BC treated with
neoadjuvant chemotherapy, primary surgery, and adjuvant radiotherapy, presently in remission.

Conclusion : Limited experience in management of this pathological entity warrants the need for more
research on it, with a special focus on targeted therapy. Discussing possibilities of a tailored approach, rather
than a one-size-fits-all approach may aid in paving the path for the future of MpBC treatment.

Keywords
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Introduction

A rare entity, constituting 0.2-5% of the global breast cancer (BC) burden, metaplastic breast cancer (MpBC)
[1]. MpBC represents a significant proportion of global BC mortality.

MpBC represents a group of mostly high-grade tumours, demonstrating at least two unique cellular types-
characteristically epithelial and mesenchymal elements mixed with carcinoma of the usual kind [2]. These
metaplastic changes represent a conversion from glandular breast tissue to non-glandular carcinomatous
(squamous) and sarcomatous (spindle cell, chondroid, osseous, and rhabdoid cells) morphologies [3].

There can be high-grade variants with high metastasis potential or low-grade variants such as fibromatosis-
like carcinoma and low-grade adenosquamous carcinoma (Fig 1).

The high-grade variants have a high likelihood of metastasis and are notoriously chemoresistant and aggres-
sive [4]. The rarer low-grade variants have a relatively favourable prognosis as compared to the commoner
high-grade subtypes [5].
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These tumours are typically triple-negative [3,4]. There are however proteomic and genomic differences
between conventional TNBC and MpBC. Spindle-cell carcinoma commonly expresses p63 and low-grade
adenosquamous carcinoma show high rates of PIK3CA. Conventional TNBC have low PIK3CA expression.
Osteoid and chondroid variants show increased SNail, BCL-2-like protein and Akt-1 pathway activity. In
contrast to non-MpBC TNBC tumours, MpBC showed higher upregulation of epithelial-to-mesenchymal
transition (EMT) and collagen genes, but downregulation of keratinization genes. These support the hy-
pothesis that the histological, proteomic and genomic variations may contribute to the deadliness of these
BC variants [6].

MpBC has a worse prognosis as compared to non-metaplastic triple-negative BC (TNBC). There is a shorter
disease-free interval and overall survival with a double chance of recurrence [7]. Spindle cell differentiation
has the worst 5-year survival at about 40% [6].

Here we report the case of a lady who presented with a locally advanced disease that was found to be
metaplastic cancer on histology and is now 3 years disease free.

Case

A 46-year-old premenopausal, diabetic lady with two living children presented to the outpatient clinic in
September 2020 with a left-sided breast lump.

On clinical examination, the lump measured 5x6 cm, occupying the upper half of the left breast. It extended
to the nipple-areolar complex (NAC) with no fixity to the skin or underlying tissue. There were no skin
changes. Axillary palpation showed multiple left-sided matted lymph nodes.

Elaboration of a risk factor history revealed a 5-year history of oral contraceptive pills (OCPs) usage 20
years previously.

An Ultrasonogram of the breasts showed a large hypoechoic space-occupying lesion, measuring about
6.5x4.6cm, with irregular, mildly lobulated margins on the left upper breast at 12 o’clock position. The
lesion showed no calcification or necrosis. Two oval lymph nodes measuring 1.2cm and 1.4cm in the largest
diameter with noted in the left axilla. The scan was classified as BIRADS-4.

A trucut biopsy was done shortly after the presentation. The histopathology of the sample was suggestive
of invasive BC. Immunohistochemistry (IHC) revealed hormone receptors (oestrogen and progesterone) and
HER2-neu negative- triple negative breast cancer (TNBC).

Oncological work-up including a chest X-ray (CXR) and USS of her abdomen revealed no abnormalities. A
Tc99 m bone scan was advised, but the patient was unable to get it done due to economic constraints.

The tumour was staged at T3N2aM0 and the patient was discussed in a multidisciplinary team meeting. She
was planned for surgical clip (marker) placement to delineate the tumour margins followed by neoadjuvant
chemotherapy (NACT), re-imaging and definitive surgery. A further plan was to be made following the
histopathological examination of the surgical specimen.

She underwent 6 cycles of NACT with intravenous Docetaxol (75mg/m2), Doxorubicin (50mg/m2) and
Cyclophosphamide (500mg/m2) at 3 weekly intervals. Chemotherapy was tolerated well.

An interval ultrasonogram of both breasts was done post-chemotherapy, which showed an interval increase
in the size of the lesion- 9.4x6.4x5.9cm. There were internal echoes noted, likely necrotic foci within the
lesion, with no significant axillary adenopathy. The right breast remained normal. The scan was classed
BIRADS-6.

Following this, the option of surgery was discussed with the patient. She was keen on breast conservation.
Due to a high breast: tumour ratio, she underwent a left-sided extreme oncoplasty- where the tumour and
left axillary nodal tissue were removed en-mass and reconstruction was performed with a latisimus dorsi
musculocutaneous flap. The nipple-areola complex was spared. The post-operative period was uneventful.
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Histopathological sections of the 18x13x6cm surgical specimen showed a tumour measuring 7x6x4 cm. The
tumour was composed of tubules, clusters, solid nests, and syncytial cell infiltrate. (Fig 2) A large necrotic
focus was also identified. There were areas of mesenchymal differentiation with pleomorphic cells and inter-
vening occasional spindle cells. The cells had a variegated appearance and showed pleomorphism, prominent
nucleoli and brisk mitosis. There was no evidence of lymphovascular or perineural invasion and no compo-
nent of ductal carcinoma in situ. All resection margins and deep margins were clear. All resected axillary
lymph nodes were negative. The tumour was classified as Grade 3, staged pT3N0Mx.

She was rediscussed in the multidisciplinary team meeting. The meeting outcome was to treat her with
adjuvant radiotherapy (RT) utilizing external beam RT (EBRT) with a Telecobalt-60 machine (42.6 Gray
in 16 fractions) with photon boost to the surgical bed, marked by the initial clips placed (10 Gray in 5
fractions) using right and left tangential fields. In June 2021, she completed EBRT uneventfully. Since then,
she has been on 3 monthly follow-up visits with USS of bilateral breast and axillae, serum CA15-3 level and
clinical breast examination alongside CT scan of thorax done 6 monthly. None of the aforesaid modalities
have shown evidence of residual or recurrent disease and she has had no fresh complaints.

Discussion

Metaplastic breast cancer is an infrequent cancer of the breast, the identification, elucidation and manage-
ment of which is an evolving field, gaining momentum over the last two decades [8].

The median age of presentation is 48-59 years i.e. perimenopausal women. [9] Earlier database analyses
have shown a higher mean age of diagnosis of 61 years. [10] Our patient did not fit this demographic, with a
younger age of presentation and pre-menopausal status. A higher prevalence is noted in African-American
and Hispanic women. [10] There is a need to extend the databases to include Asian and African populations
to identify risk groups in low-middle-income countries.

Clinically, the majority present with a large, well-circumscribed mass, usually >5cm. [11] MpBC tends to
have a large tumour size, rapid growth and less axillary lymph node involvement. [6,12] The present case
had a similar large size at presentation keeping with the literature.

The diagnosis of MpBC is histopathological, thus is highly dependent on postoperative pathology. There is
no typical imaging to discern it from the other variants of BC, and pathologically, as it is a mixture of two
or more homologous or heterologous components, it can be very difficult to differentiate it from other rare
benign or malignant histologies. [13]

Metaplastic carcinomas are on the spectrum of basal carcinomas, displaying a basal/myoepithelial and
epithelial-to-mesenchymal molecular structure. [14] It is a rare heterogenous subtype characterised by
squamous, spindle cell and mesenchymal phenotype with or without conventional adenocarcinoma compo-
nent. [15]

Histopathological categorization is of cardinal importance as it guides the prognosis with the squamous
variant being the worst. Diagnosis from cytology is challenging as both epithelial and mesenchymal elements
are essential components. They are known to display positivity for cytokeratin, S-100 and vimentin or
myoepithelial markers like CD10, p63, and smooth muscle actin. These tumours are mostly sporadic but
can arise from previous lesions like fibroadenoma, spindle cell carcinoma, papilloma and complex sclerosing
lesions. [16] Beatty et al. identified 24 MpBC cases which showed high nuclear grade, negative ER/PR
and HER2 status, EGFR positivity and no significant difference in multidisciplinary treatment patterns,
recurrence, or survival, in comparison to typical BC. [17] Prior studies have found that MpBC typically
has molecular alterations in epithelial-to-mesenchymal transition; amplification of epidermal growth factor
receptor (EGFR/HER1); PI3K/AKT, nitric oxide and Wnt/β-catenin signalling; altered immune response;
and cell cycle dysregulation. [6]

First described in 1987, low-grade adenosquamous carcinoma of the breast is a rare variant of metaplastic
carcinoma. This variant is characterised by having both squamous and glandular differentiation embedded
in a bland background of spindle cells. [18, 19] We describe a similar histological description in our case,
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and the patient being cancer-free 3 years on, provides further evidence of the favourable prognosis due to
the low-grade nature of these tumours.

Most MpBC is triple-negative tumours, and thus the management principles follow those of conventional
TNBC. These cancers are treated with anthracycline, taxane and platinum-based chemotherapy. The larger
size of the tumours, lack of hormone therapy as a systemic treatment, and the increased risk of metastasis
make a case for the increased use of systemic chemotherapy though the literature bases lack substantial
evidence to support this practice. [5, 10] Our patient received NACT, following which the axillary nodes
did shrink (negative axillary dissection specimen), but the tumour however grew in size. The cut section
did however demonstrate a large area of necrosis, which was pre-empted by the interval sonomammogrphy
showing internal echoes. Variation in response to NACT exists based on the histologic subtype, with some
benefit observed in matrix-producing MpBC. [9] The role of NACT in MpBC is still unclear, but may
continue to remain the standard of practice due to the higher risk of metastasis in the absence of it, and
until newer novel therapies are developed.

There have been limited studies regarding the use of adjuvant radiotherapy, most of which have demonstrated
better overall survival (OS), DFS and reduced recurrence rate. [20] Following the conventional principles of
BC treatment, radiation to the tumour bed is commonly given with BCS, which has shown some favourable
outcomes. Unfortunately, the published literature has small patient cohorts. [21]

Most patients with MpBc receive surgery as a viable treatment option, especially if presented early with
locally advanced operable tumours. Both mastectomy and breast conservation surgery were performed, with
the former being more commonly performed due to larger tumour size, and high tumour:normal breast tissue
ratio. [10, 22]

Novel molecular targeted therapies such as poly ADP-ribose polymerase (PARP) inhibitors, angiogenesis
inhibitors (bevacizumab), protein kinase inhibitors and mammalian target of Rapamycin (mTOR) inhibitors
(temsirolimus or everolimus) have shown good potential for research in MpBC. The increased expression of
EGFR provides an opportunity for targeted tumour therapy in these tumours. [13]

Predictors of a poorer outcome are the presence of skin invasion, younger age at presentation (<39 years),
and appearance of squamous cell carcinoma in the lymph nodes. [11, 16]

MpBC represents a heterogeneity in breast malignancies, with a need for tailoring treatment for the different
variants of breast cancer, rather than approaching it as a single entity. The scarcity of reported cases of
this tumour makes it a therapeutic challenge for oncologists worldwide. The lack of clear guidelines for
management warrants the need for more research on the entity, with a special focus on targeted therapy.
It also emphasises the need to identify variants of BC and focus on a tailored approach, rather than a
one-size-fits-all approach.

Ethical Statement

Informed consent of the patient was obtained for publishing details of her disease and treatment

Conflict of Interest

None.

Acknowledgments

The authors have nothing to report.

Data Availability Statement

This is a case report of a single patient, whose details were recorded and reported. Identification data have
not been disclosed to respect the privacy of the patient.

Author Contributions

5



P
os

te
d

on
3

A
u
g

20
23

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
69

10
87

69
.9

66
92

19
4/

v
1

—
T

h
is

a
p
re

p
ri

n
t

a
n
d

h
as

n
ot

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

All authors had full access to the details of the case and take responsibility for the accuracy of all information
provided. Conceptualisation & design - Soirindhri Banerjee. Methodology - Ishika Mahajan. Investigation
- Soirindhri Banerjee and Shivam Chakraborty. Writing original draft - Soirindhri Banerjee and Shivam
Chakraborty. Review & Editing - Ishika Mahajan, Aruni Ghose and Stergios Boussios

References

1. Lakhani SR EI, Schnitt SJ, Tan PH, van de Vijver MJ. WHO classification of tumours of the breast,
vol. 4, 4th edn. Geneva, Switzerland; WHO Press 2012.

2. Weigelt B, Eberle C, Cowell CF, Ng CK, Reis-Filho JS. Metaplastic breast carcinoma: more than a
special type. Nat Rev Cancer. 2014;14(3):147–8.

3. Sinn H, Kreipe H. A Brief Overview of the WHO Classification of Breast Tumors, 4th Edition, Focusing
on Issues and Updates from the 3rd Edition. Breast Care. 2013. 8(2): 149–154.

4. McMullen ER, Zoumberos NA, Kleer CG. Metaplastic breast carcinoma: update on histopathology
and molecular alterations. Arch Pathol Lab Med. 2019;143(12):1492–6.

5. Wong W, Brogi E, Reis-Filho JS, et al. Poor response to neoadjuvant chemotherapy in metaplastic
breast carcinoma. npj Breast Cancer. 2021; 7, 96

6. Reddy TP, Rosato RR, Li X, et al. A comprehensive overview of metaplastic breast cancer: clinical
features and molecular aberrations. Breast Cancer Res, 2020; 22, 121.

7. Nelson RA, Guye ML, Luu T, Lai LL. Survival outcomes of metaplastic breast cancer patients: results
from a US population-based analysis. Ann Surg Oncol. 2015; 22(1): 24–31.

8. Thapa B, Arobelidze S, Clark BA, Xuefei J, Daw H, Cheng Y C, et al. Metaplastic Breast Cancer:
Characteristics and Survival Outcomes. Cureus, 2022; 14(8). e28551

9. Nagao T, Kinoshita T, Hojo T, Tsuda H, Tamura K, Fujiwara Y. The differences in the histological
types of breast cancer and the response to neoadjuvant chemotherapy: the relationship between the
outcome and the clinicopathological characteristics. Breast. 2012; 21(3): 289-95.

10. Pezzi CM, Patel-Parekh L, Cole K, Franko J, Klimberg VS, Bland K. Characteristics and treatment
of metaplastic breast cancer: analysis of 892 cases from the National Cancer Data Base. Ann Surg
Oncol. 2007; 14(1): 166-73.

11. Lai HW, Tseng LM, Chang TW, Kuo YL, Hsieh CM, Chen ST, et. al. The prognostic significance of
metaplastic carcinoma of the breast (MCB)–a case controlled comparison study with infiltrating ductal
carcinoma. Breast. 2013; 22(5): 968-73.

12. Morgan E, Suresh A, Ganju A, Stover D.S., Wesolowski R, Sardesai S. World J Surg Oncol. 2020; 18:
11.

13. Zhou X, Wu X, Wang L, Guo J, Wu Q, Song W, et al. Metaplastic breast carcinoma: a retrospective
study of 26 cases. Int J Clin Exp Pathol. 2021 Mar 1; 14(3): 355-362

14. Weigelt B, Kreike B, Reis-Filho JS. Metaplastic breast carcinomas are basal-like breast cancers: a
genomic profiling analysis. Breast Cancer Res Treat 2009; 117: 273–280.

15. van Deurzen C.H, Lee A.H, Gill MS, Menke-Pluijmers MB, Jager A, Ellis IO, et al, Metaplastic breast
carcinoma: tumour histogenesis or dedifferentiation?. J. Pathol. 2011, 224: 434-437.

16. Leddy R, Irshad A, Rumboldt T, Cluver A, Campbell A, Ackerman S. Review of metaplastic carcinoma
of the breast: imaging findings and pathologic features. J Clin Imaging Sci 2012; 2:21.

17. Beatty JD, Atwood M, Tickman R, Reiner M, Metaplastic breast cancer: clinical significance. Am J
Surg 2006, 191: 657–664.

18. Tan QT, Chuwa EW, Chew SH, Lim-Tan SK, Lim SH. Low-grade adenosquamous carcinoma of the
breast: a diagnostic and clinical challenge. Int J Surg. 2015; 19: 22–26.

19. Rosen PP, Ernsberger D. Low-grade adenosquamous carcinoma: a variant of metaplastic mammary
carcinoma. Am J Surg Pathol. 1987; 11(5): 351–358.

20. Tseng WH, Martinez SR, Metaplastic Breast Cancer: To Radiate or Not to Radiate?, Ann Surg Oncol
18, 2011, 94–103

21. Li Y, Chen M, Pardini B, Dragomir MP, Lucci A, Calin GA. The role of radiotherapy in metaplastic
breast cancer: a propensity score-matched analysis of the SEER database. J Transl Med. 2019; 17(1):

6



P
os

te
d

on
3

A
u
g

20
23

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
69

10
87

69
.9

66
92

19
4/

v
1

—
T

h
is

a
p
re

p
ri

n
t

a
n
d

h
as

n
ot

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

318.
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