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Abstract: Objective: The clinical behavior and prognosis of breast squamous cell carcinoma (SCC) have not been
fully characterized; this study aimed to further explore these issues. Methods: Twenty-three patients were identified
as having primary SCC (PSCC) or metaplastic SCC (MSCC). Their clinicopathological features, diagnoses, treat-
ment schemes, and outcomes were retrospectively analyzed. Results: The differential diagnosis of breast SCC was
established through a pathological examination rather than through the clinical manifestation or imageological
examination. Similar to the situation in invasive ductal carcinoma, surgical management, chemotherapy and radio-
therapy were frequently integrated into the comprehensive treatment plan for breast SCC. In addition, the content
of the squamous component does not appear to significantly affect the overall survival (OS) of breast SCC patients
(P =0.345, PSCC vs. MSCC). Although the axillary lymph nodes (P = 0.033), clinical stage (P = 0.037) and the fea-
sibility of a modified radical operation (P = 0.021) were significant predictors of patients’ OS, these factors largely
reflected the clinical stage of the tumors. Conclusions: Breast SCC is aggressive with some uniqueness requiring
individualized, comprehensive therapy, but the identification of “pure” breast SCC appears unimportant. Patients’
therapeutic options and prognoses were primarily determined by the clinical stage itself rather than the proportion
of the squamous component.
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Introduction

Breast cancer is the most frequent malignant
tumor in women, while squamous cell carcino-
ma (SCC) is a very common histological type of
malignant human tumor. Nevertheless, breast
SCC is relatively rare. Due to its relative rarity,
there are still no universally accepted stan-
dards for its definite diagnosis, appropriate
treatment and accurate prognosis, resulting in
difficulty and confusion in clinical practice.

Breast SCC may be classified as primary squa-
mous cell carcinoma (PSCC) or metaplastic
squamous cell carcinoma (MSCC), with 100%
and 50% of the malignant cells showing squa-
mous respectively [1]. However, these criteria
are not so strict in practice, as cases where
more than 90% of the neoplasm has squamous
morphology have been widely accepted as
breast PSCC [2-4]. One benefit to clarifying the
classification of breast PSCC is that its clinical

behavior may be different from that of typical
infiltrating duct carcinoma. Its characteristics
have often been described to include rapid
growth, a central cystic-necrotic component,
lack of hormone and human epidermal growth
factor receptor-2 (HER2) receptor expression,
good response to platinum and poor prognosis
among others [1, 5]. In addition, the non-uni-
form diagnostic criteria of breast PSCC com-
bined with its rarity would make the determina-
tion of its real incidence difficult. In some early
studies, the incidence even fluctuated between
0.06 and 2% [6-10]. In spite of this, some
researchers still believe that the identification
of “pure” cases of breast SCC is clinically unim-
portant [11]. Thus, some aspects of managing
breast SCC remain controversial.

We retrospectively reviewed the clinical, ima-
geological, and clinicopathological features of
23 patients with breast PSCC or MSCC. Their
management strategies, particularity, prognos-
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Table 1. Clinical manifestation of 23 patients
with breast PSCC or MSCC

ltems Numperof
patients

Gender

Male 0

Female 23
Age

>50 7

<50 16
Menses

Premenopausal 14

Postmenopausal 9
Involved side

Right 10

Left 13
Clinical manifestation

Lump 20

Skin redness 4

Tumor related history 3

Crater nipple 2

Ruptured tumor 1
Ultrasound findings

Low echo mass 20

With fluid sonolucent area 10
Percentage of SCC

>90 12

> 50, <90 11
Survival status

Survival 12

Die 9

Lost 2

tic factors and clinical management are discu-
ssed.

Patients and methods
Clinical data

The surgical pathology database and the fol-
low-up system in our hospital were searched for
cases from January 2000 to December 2014
using the key words “squamous cell carcinoma”
and “breast”. Cases with a SCC component
comprising 50 to 100 percent of the tumor tis-
sue were included. Cases were excluded if rep-
resentative material was not available for
review and follow-up, or if there was a clinical
history of SCC at another body site, including
the skin on the breast and the nipple. According
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to Japanese diagnostic criteria [1], 23 cases
were identified as PSCC or MSCC of the bre-
ast. The diagnosis of PSCC or MSCC was inde-
pendently made and confirmed by two breast
pathologists in our institution. Their demo-
graphic data, clinicopathologic, treatment, and
outcome, including age, sex, tumor size, clinical
presentation and TNM stage were retrospec-
tively reviewed. The expression status of estro-
gen receptors (ERs), progesterone receptors
(PRs), HER2, P53, and epidermal growth factor
receptors (EGFR) were determined with immu-
nohistochemical (IHC) analysis. Positive nucle-
ar staining of 10% or more of the tumor cells
was considered as ER or PR positivity. HER2
scoring was performed according to the manu-
facturer’s instructions (Hercep test; Dako,
Carpinteria, CA, USA), and a score of 3+ was
considered positive. Cases with amplification
of HER2 with fluorescence in situ hybridization
(FISH) were also considered positive.

Follow-up

All patients had been periodically followed-up
from diagnosis to recurrence, metastasis or
death. The status of follow-up (including evi-
dence of locoregional recurrence, distant
metastasis, and/or death) was recorded using
the electronic medical follow-up system. The
intervals for the first two years, during next
three years and five years later were 3-months,
6-months and 12-months, respectively. The
content of each review included a physical
examination, computed tomography (CT) scan
of the chest or conventional chest X-ray, ultra-
sonic examination of the liver as well as the
mammary glands and lymphatic drainage area,
and serum tumor marker detection. In addition,
data on the therapeutic effects and prognosis
were mainly collected monthly through letters,
telephone or outpatient review. Overall survival
(0OS) was defined as the interval between the
day of first diagnosis and death or final
follow-up.

Statistical analysis

The statistical analysis was performed using
IBM SPSS Statistics 19.0. The x2 test was used
to assess categorical variables, while the Stu-
dent’s independent t-test was used to compare
continuous variables. Cumulative survival anal-
ysis was performed using the Kaplan-Meier
method and the log-rank test was used for sin-
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Table 2. Diagnostic accuracy for 23 patients with breast PSCC or

MSCC

mean age of 46.48 years
and a median age of 48

Diagnostic reports

(ranging from 30 to 64)

years. There was no signi-

Diagnostic techniques Benign S&:iiztr Béecegst At;:rzggc%/ggr zgiztri:ia_s of the Iesion

(percentage) g in either the right
Utrasonography 223 20 00 Their mecical histores re.
Mammography a2 12 0 ° vealed that one patient’s
CT-scan 100 10 N 0 father died of lung adeno-
Magnetic resonance imaging (MRI) 1 0 1 0 0 carcinoma, one patient’s
Fine-needle aspiration (FNA) 13 1 12 2 15.38 mother had breast fib-
Core-needle biopsy (CNB) 2 0 2 2 100 roadenoma, one patient
Vacuum-assisted core biopsy (VACB) 1 0 1 1 100 with heterochronous bilat-
Open surgical biopsy (0SB) 7 0 7 7 100 eral breast cancer had left

n, the number of patients who once received corresponding diagnostic techniques.

(W VN SV

Figure 1. Ultrasonographic features of breast squamous cell carcinoma. The
ultrasonography showed a low echo mass, with lesions of cystic and fluid

sonolucent areas.

gle-factor analysis. All P values were two-tailed,
and P < 0.05 was considered signi-
ficant.

Results

The basic clinical characteristics of patients

The clinical characteristics of 23 patients’ were
reviewed (Table 1). They were all women, with
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breast SCC as a second

primary tumor, and no

patients had a history of
squamous carcinoma of any
other site. The initial symptom
of most patients (86.96%,
20/23) was a breast lump
without other discomfort,
while other clinical manifesta-
tions included skin redness
in four patients, cratered nip-
ple in two, and a ruptured
tumor in one patient. Acco-
rding to the final diagnosis,
12 patients had PSCC and 11
had MSCC (Table 1).

Differential diagnosis of
breast SCC

Patients underwent imageo-
logical and pathological ex-
aminations, but the former
made no contribution to the
differential diagnosis of brea-
st SCC (Table 2). The final
diagnosis of breast SCC was
mainly confirmed through
a histopathological examina-
tion (Table 2). Interestingly,
ultrasonography showed a
low echo mass in 20 patients, of who 10 had
tumors with typical lesions consisting of cystic
and fluid sonolucent areas (Figure 1). The origi-
nal diameter of the tumors ranged from 2 cm to
10 cm (5.7+4.2 cm) and multifocal breast can-
cer was found in three patients (8.7%). The
positive axillary lymph node was confirmed in
13 patients (56.5%), while distant metastasis
was found in three patients, in the lymphoglan-
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Table 3. Survival analysis of 23 patients with breast PSCC or MSCC

positive expression were de-

No. of 5-Year

Mean OS

tected in 4, 2 and 2 patients,

Iltems

patients 0S (%) Months

95% CI

respectively. Positive EGFR

Age (years)

>50 7 0.4 59.2

<50 16 0.47 77.4
Menopausal status

Premenopausal 14 48.4 75.8

Postmenopausal 9 38.9 49.9
Lateral

Left 13 43.8 59.9

Right 10 43.8 717
Pure SCC

Yes 12 41.3 47.4

No 11 50.0 81.5
Axillary lymph nodes

Positive 13 33.2 43.6

Negative 10 76.2 110.8
M stage

MO 18 55.5 87.5

M1 5 20.0 43.8
T stage

T2 13 51.9 85.4

T3/T4 8 31.3 48.5
Clinical stage

Early 13 64.0 99.86

Advanced 10 25.0 43.60
Cancer embolus

Yes 4 75.0 675

No 19 41.1 69.3
Modified radical operation

Yes 13 55.6 94.48

No 10 30.0 44.00
Radiotherapy

Yes 9 31.3 52.8

No 14 54.4 85.2
Chemotherapy

Yes 20 45.2 65.3

No 3 33.3 56.3
Hormonal therapy

Yes 5 25 49.7

No 18 53.5 78.6

19.4-99.0 0.581
45.1-109.7

44.0-107.6 0.683
24.7-75.2

29.2-90.7 0.569
40.8-114.6

25.6-69.2 0.345
46.3-116.7

21.5-65.7 0.033
76.6-145.1

55.8-119.3 0.136
13.2-74.4 radical resection of their

50.6-120.3 0.164
16.8-81.2

63.5-136.2 0.037
18.0-69.2

32.7-102.3 0.786
42.3-96.4

55.7-133.3 0.021
17.1-70.9

25.0-80.7 0.368
49.8-120.7

43.0-87.5 0.645
0-123.0

18.7-80.6 0.549
47.7-109.5

was seen in all patients,
whereas p53 was positive in
most patients (73.9%).

Comprehensive treatment of
breast SCC

All patients underwent multi-
disciplinary consultation be-
fore clinical treatment, and
the outline of the therapeutic
strategy is shown in Table 3.
In the comprehensive treat-
ment plan, the overwhelming
majority of the patients
(86.96%, 20/23) received
surgical management, inclu-
ding standard modified radi-
cal mastectomy (n = 13),

breast cancer (n = 2), pallia-
tive mastectomy (n = 1), or
sentinel lymph node dissec-
tion (n = 2). Four patients
received local resection of a
breast lump (n = 3) or irrele-
vant modified radical mas-
tectomy (n = 1) at primary
hospitals. Two patients were
not suitable for surgery,
while another patient with a
huge tumor abandoned all
anti-tumor treatments.

According to the recommen-
dation given at consultation,
20 of 23 patients received
one to six cycles of chemo-
therapy, while three patients
refused treatment. Preo-
perative chemotherapy was
performed in seven patients
with locally advanced breast

0S, overall survival.

dulae supraclaviculares (n = 2) and sternum
(n = 1). Lymphatic and vascular invasion was
seen in four patients. The molecular phenotype
of most patients (69.57%) was triple-negative
breast cancer (TNBC), while ER, PR and HER2
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cancer. The most common
chemotherapy regimens in-
cluded CMF, CEF, TAC and
AC-T (n = 4 per group), while four other patients
received TC, TF, CVF or AF chemotherapy regi-
mens. Nine patients with features of positive
axillary lymph nodes, lymphatic and vascular
invasion, skin or chest wall invasion, and (or)
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Figure 2. Patient’s chest computed tomography scan
images, showing the recurrent lesions of breast
squamous cell carcinoma on the anterior of the right
armpit: (A) the recurrent lesion 12 months after sur-
gical treatment and during chemotherapy; (B) the re-
current lesion was partially controlled 6 months after
intensity modulated radiation therapy combined with
intravenous chemotherapy. The red arrows show the
position of recurrent lesions.

tumors > 5 cm received radiotherapy, while
seven appropriate patients refused therapy.
One patient’s measurable recurrent lesion was
once partially controlled with concurrent
chemoradiotherapy (Figure 2), but the recru-
descent mass increased again four months
later. She finally received palliative resection of
the lesion plus a latissimus dorsi muscle flap
transfer at another hospital. Five patients with
positive ER/PR expression received adjuvant
hormonal therapy, but the two HER2 positive
patients refused anti-HER2 targeted therapy.

Outcome and prognosis of breast SCC

The average follow-up was 43 months (range
5-139). The mean OS was 71 months [standard
error (S.E.) = 13] with 44.1% of patients surviv-
ing after 5 years, and the median survival time
was 50 months (S.E. = 14). At the follow-up
endpoint of December 31, 2014, 12 patients
were still alive, 9 had died of tumor progres-
sion, and 2 had been lost after 24 months fol-
low-up. During the follow-up, 3 patients had
locoregional relapse, 2 patients presented with
distant metastasis (bone or lung), and in 2
patients, local control of their tumors was not
achieved, ultimately resulting in their death. To
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date, 9 of the 12 patients alive are disease-
free. One patient who had received breast-con-
serving surgery (BCS) twice suffered from local
recurrence in another hospital and finally
underwent a modified radical mastectomy in
our center. Another patient was hospitalized 20
times after standardized comprehensive treat-
ment because of repeated recurrence and res-
cue treatments.

Contrary to our expectations, the content of the
squamous component did not significantly
affect the OS of patients with breast SCC (P =
0.345, PSCC vs. MSCQ) in this study (Table 3;
Figure 3A). Further univariate analysis indicat-
ed that axillary lymph node status (P = 0.033,
positive vs. negative), clinical stage (P = 0.037,
early vs. advanced), and the feasibility of a
modified radical operation (P = 0.021, yes vs.
no) were significant predictors of OS (Table 3;
Figure 3B-D). In addition, survival was not asso-
ciated with age (P = 0.581), menopausal status
(P = 0.683), lateral (P = 0.569), M stage (P =
0.136), T stage (P = 0.164), cancer embolus (P
= (0.786) (Table 3), or nonsurgical adjuvant
therapy (data not shown).

Discussion

Breast SCC is a rare histological type of malig-
nant tumor in the mammary gland whose
reported incidence (PSCC) has fluctuated
between 0.06 and 2% [6-10]. Thus, most litera-
ture on breast SCC is still limited to isolated
case reports or small case series. This case
study mainly focused on the differential diagno-
sis, local control, systemic treatment and prog-
nosis of this rare disease.

The definite diagnosis of breast SCC is not easy.
Based on our data, the typical clinical manifes-
tation, including a palpable masses (100%,
20/20), low echo mass (100%, 20/20), and
cystic with fluid sonolucent area (50%, 10/20),
is not sufficient to establish a diagnosis of
breast SCC. Other imageological examinations,
including mammography, CT and magnetic res-
onance imaging, also made no contribution to
the differential diagnosis. Although the inde-
pendent diagnostic value of fine needle aspira-
tion cytology has long been realized [12], its
accuracy was still low (15.38%, 2/13) in our
practice. The diagnosis of breast SCC in our
cases was mainly established by CBN, OSB,
and vacuum-assisted core biopsy or mastecto-
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Figure 3. Comparative analysis of single factors affecting the overall survival rate of patients with breast squamous
cell carcinoma (SCC): (A) grouped by the percentage of the SCC component; (B) grouped by the tumor metastasis
status of the axillary lymph nodes; (C) grouped by clinical stage; and (D) grouped by surgical stage.

my specimens (91.3%, 21/23). To determine
the nature of breast lesions, extensive sam-
pling is necessary. Thus, it seems that the clini-
cal manifestation and medical imaging exami-
nation cannot determine the final diagnosis of
breast SCC, while histopathologic diagnosis
remains the gold standard.

As for local control, many researchers agree
that surgery is one of the most effective treat-
ments for breast SCC [13]. Consistent with this,
most of our patients received surgical treat-
ment, especially modified radical mastectomy.
Although BCS plus radiation therapy (RT) was
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performed and has even been reported to
achieve high local control [14, 15], our present
data do not support this view. For one thing,
one of our patients did receive BCS in another
hospital, but the tumor quickly relapsed locally
twice. In addition, a modified radical mastecto-
my became her final choice in our hospital. For
another patient, breast SCC seemed to be less
sensitive to RT. One of our patients with a mea-
surable recurrent lesion (Figure 2A) received
six months of concurrent chemoradiotherapy,
but the mass was only partially controlled
(Figure 2B). These data, at least in part, indi-
cate that the radiosensitivity of breast SCC is
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still uncertain. We therefore recommend con-
servatively choosing treatment modalities and
performing BCS when necessary.

Chemotherapy may be another effective thera-
py for breast SCC. Most of our patients (20/23)
received postoperative chemotherapy, while 7
of them (7/20) received preoperative chemo-
therapy. The regimens mainly included CMF,
CEF, TAC, AC-T (n = 4 of each), TC, TF, CVF and
AF (n = 1 of each), which actually to some ex-
tent reflected the randomness in different
cases. Only one patient with recurrent lesions
underwent an NP regimen. Breast SCC is
reported to respond well to platinum-based
chemotherapy [16, 17]. Inconsistent with this,
our 7 patients receiving preoperative chemo-
therapy without a platinum agent also obtained
acceptable effects (PR). Besides, Kashiwagi et
al. reported a successful case of breast SCC
treated with eribulin [18]. These reports and
our data might suggest the chemosensitivity of
breast SCC to common regimens. Breast SCC
was usually hormone receptor- and HER2/neu-
negative, but EGFR was frequently overex-
pressed [19, 20]. Consistent with this, most of
our patients (69.57%, 16/23) were confirmed
as having triple-negative breast cancer, while
EGFR expression was positive in all patients.
Therefore, endocrine therapy and anti-HER2
targeted therapy were not typically utilized.
Importantly, the over-expression of EGFR
implies the possibility of anti-EGFR targeted
therapy with gefitinib or cetuximab, the treat-
ment or chemoprevention of breast SCC with
vitamin D3 [21], and the potential indication for
using platinum-based chemotherapy [22].

The prognosis of breast SCC has not been con-
sistent. Most researchers believe that breast
SCC has a poorer prognosis than invasive duc-
tal carcinoma [19, 23, 24]. Some authors hold
the view that breast SCC has a prognosis simi-
lar to that of invasive ductal carcinoma [6, 11,
25], or at least that the treatment does not dif-
fer from that of other common histological
types of breast cancer [26]. Others even sug-
gest that breast SCC has an indolent clinical
course and has a relatively good prognosis
[27]. Our survival analysis showed that the 0S
of PSCC did not significantly differ from MSCC,
which partly implied that the content of SCC in
the tumor tissue did not seem so important. In
other words, the cellular content of SCC in
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breast tissue may not be a crucial factor for the
patients’ prognosis. Meanwhile, the axillary
lymph nodes, clinical stage, and the feasibility
of modified radical surgery were significant pre-
dictors of OS, indicating that the stage of the
disease itself might determine the prognosis
rather than the size of the squamous compo-
nent. This is subtly in line with the viewpoint
that the identification of “pure” cases of breast
SCC may be clinically unimportant [11].

In summary, breast SCC is a rare histological
type of breast malignant tumor. It did show
some uniqueness when compared with com-
mon breast cancer, such as difficult preopera-
tive diagnosis, easy local relapse, insensitivity
to radiotherapy, response to none of the plati-
num-based chemotherapies, conservative sele-
ction for BCS and so on. However, its therapeu-
tic options can be expediently borrowed from
those of common breast cancer. In addition,
the prognosis for PSCC and MSCC are not sig-
nificantly different. These data support the
view that it is not necessary to deliberately dis-
tinguish the histopathological subtype of breast
SCC in clinical practice.

However, the present retrospective research
failed to compare breast SCC with common
breast cancer. The relative rarity of cases also
complicated this study. To thoroughly answer
these questions about breast SCC, further
research is needed.
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