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Background: Primary squamous cell carcinoma (PSCC) of the breast is a rare type of breast cancer that
exhibits unique biological behavior. The pathogenesis, clinical manifestations, and effective treatment
methods of this breast cancer are still unclear.

Methods: We collected all breast PSCC patients who were treated in our hospital from June 2010
to December 2018 for retrospective analysis. The clinical, pathological, treatment, and prognostic
characteristics of all patients were described and compared to past breast PSCC data, to provide advice on
the diagnosis and treatment for breast PSCC.

Results: We identified 35 patients with breast PSCC treated at our hospital during this period.
Preoperative ultrasound showed cystic hypoechoic nodules and abundant blood flow signals in 83.33% of
the cases. Postoperative pathology showed that the average diameter of the breast mass was 27.51 mm, and
34.29% of the patients had poor differentiation. A total of 33 patients had negative expression of estrogen
receptor (ER) and progesterone receptor (PR), and 32 patients had no overexpression of buman epidermal
growth factor receptor 2 (HER?2). The average follow-up time was 36.29 months. There were 3 cases of local
recurrence, 2 cases of distant metastasis, and 1 case of natural death.

Conclusions: Breast PSCC has a special biological behavior. Surgery is the main treatment, platinum-
containing chemotherapy may be more effective for breast PSCC. Radiotherapy can reduce local recurrence,

but the scope and dose of radiotherapy need to be further confirmed.
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Introduction

Primary squamous cell carcinoma (PSCC) is a rare
pathological type in breast cancer. It is an invasive type
of breast cancer with unique biological behavior, and its
incidence is less than 0.1% among all breast cancers (1-4).
In the past, most of the studies on breast PSCC have been
published in the form of a case report, and the data is
currently limited. It is considered that breast PSCC is more

malignant than invasive ductal carcinoma of the breast. The
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regional lymphatic metastasis rate is low, but it is prone to
distant metastasis. The transfer rate can reach 30-33% (5-7).
At present, the definition of breast PSCC is as follows: (I)
the breast tumor is not derived from the skin of the breast
or the skin of the nipple, or other attachments to the skin;
(II) the SCC component in the tumor tissue accounts for
more than 90% after sufficient pathological examination;
(III) tumors from other areas must be excluded, such as the
lung, uterus, head, and neck (8-12).

Previously, it was traditionally believed that breast
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PSCC should be treated in the same way as normal breast
ductal carcinoma. However, due to its special biological
behavior, there is no consensus on whether breast-
conserving surgery, modified radical mastectomy with
axillary lymph node dissection, or sentinel lymph node
biopsy is more suitable for PSCC. At the same time, the
choice of chemotherapeutic drugs, such as anthracyclines,
cyclophosphamide, paclitaxel are effective drugs for
traditional breast ductal cell carcinoma, and the effect
on breast PSCC needs further statistical evidence. Tsung
et al. (13) has proposed that recurrent metastatic PSCC
patients are sensitive to platinum-containing chemotherapy
regimens. In the molecular classification of breast,
luminal A type is positive for estrogen receptor (ER) and
progesterone receptor (PR), and human epidermal growth
factor recepror 2 (HER?2) is negative; luminal B type means
that ER, PR, and HER-2 are positive, while PSCC ER
and PR is mostly negatively expressed, while androgen
receptor (AR) is partially positively expressed, and most of
HER-2 is negative, similar to triple-negative breast cancer
(TNBC). Therefore, whether AR can be used as a target
for endocrine therapy of breast PSCC requires further
study. In recent years, a number of studies have performed
biological analyses of the luminal AR subtype of TNBC,
and analyzed the AR pathway, indicating that AR may be
prognostic or a predictor of breast cancer. However, the
current difficulty in applying an AR target to breast cancer
treatment is that of how to identify patients who are most
likely to benefit from AR-targeted therapy and how to
select a drug combination (14-16). In the past, the scope of
postoperative adjuvant radiotherapy for breast PSCC and
the dose of radiotherapy were based on the development of
breast ductal carcinoma (17). The efficacy of radiotherapy
in the prevention of local recurrence of breast PSCC is
also lacking in research. There is still controversy about
the clinicopathological features and optimal treatment of
the disease. Our study collected the medical history data of
35 patients with breast PSCC in our hospital, and
summarized the clinicopathological characteristics,
treatment and prognosis of breast PSCC. Different from
previous studies, our study is not a case analysis, but a
summary of dozens of patients, and comprehensively
summarized experience from the clinical pathology,
radiotherapy and chemotherapy and prognosis of the
patients, and put forward our own ideas for the treatment
of PSCC. We present the following article in accordance
with the STROBE reporting checklist (available at https://
gs.amegroups.com/article/view/10.21037/gs-21-810/rc).
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Methods

We collected all breast PSCC patients who were treated
in our hospital from June 2010 to December 2018, and
reviewed and analyzed their medical history data. The
clinical, pathological, and treatment data were evaluated,
and the patients were followed up to date. All procedures
performed in this study involving human participants were
in accordance with the Declaration of Helsinki (as revised
in 2013). The study was approved by Institutional Ethics
Board of The Affiliated Hospital of Qingdao University
(No. QYFY WZLL 26755). Individual consent for this
retrospective analysis was waived.

The diagnosis criteria were as follows: (I) postoperative
pathology was fully taken, and the SCC comprised more
than 90% of the mass, including spindle cell metaplasia; (II)
the tumor was not derived from the breast or nipple skin;
(III) the patient underwent general computed tomography
(CT) examination or positron emission tomography (PET)/
CT examination before surgery, excluding tumors from the
lungs, head and neck, or the cervix to metastasize to the
breast. Clinical, histological, and treatment-related data
were collected from medical history data and compared
to data from previous breast PSCC studies. All patients
underwent breast ultrasound or mammography before
surgery to summarize the imaging features of the mammary
gland in ultrasound or mammography. For the pathology of
the breast mass, the pathology expert analyzed the slice by
immunohistochemical IHC) method to determine the ER,
PR, and AR status. The IHC staining was performed on 4 mm
sections cut from representative paraffin blocks of breast
PSCC, and the proportion of nuclear staining in tumor cells
was calculated. Less than 5% was considered to be negative
for ER, PR, and AR, and nuclear staining ratio was indicated
in the pathology. The expression status of HER2 was
calculated by counting the membrane staining ratio of tumor
cells, and the immunoreactivity of HER2 was confirmed by
fluorescence #n situ hybridization analysis of HER2 gene copy
number. The expression levels of proliferating cell nuclear
protein (Ki67), epidermal growth factor receptor (EGFR),
and E-cadherin were calculated by IHC.

Statistical analysis

Data were analyzed using the software SPSS22.0 (IBM
Corp., Armonk, NY, USA). For numeric data, results
were reported as median values + standard deviation (SD).
The Fisher’s exact and chi-square (’) tests were used to
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Table 1 Clinical characteristics of breast PSCC patients

Clinical characteristics Number of cases (n=35)

Age (years), mean + SD [range] 53.97+11.77 [28-80]

Weight
Underweight 5
Normal weight 21
Overweight 9

Menopausal status

Postmenopausal 22
Premenopausal 13
Personal history of colon cancer 0
Personal history of endometrial 0
cancer

PSCC, primary squamous cell carcinoma; SD, standard
deviation.

compare categorical values. The z-test was used to compare
continuous count data.

Results
Clinical features

From June 2010 to December 2018, 35 patients with breast
PSCC were diagnosed in our hospital. Table 1 summarizes
the clinical features of all patients. The average age was
53.97 (range, 28-80) years old.

All participants underwent breast ultrasound or
mammography before surgery, and all had visible masses.
Of the 35 participants, 30 underwent breast ultrasound,
and 25 (83.33%) had hypoechoic masses with abundant
blood flow signals (Figure 14,1B). Of the 35 participants,
23 underwent mammography and 15 participants showed
microcalcification (Figure 1C,1D).

Treatment

All participants underwent surgery, 25 patients underwent
modified radical surgery, and 10 patients underwent
breast-conserving surgery. There were 4 patients who
received neoadjuvant chemotherapy before surgery. The
chemotherapy regimen and timing of surgery were decided
by breast surgery specialists. The surgical features are
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summarized in Tible 2.

According to the pathology of surgery, assessing the risk
of recurrence and metastasis, combined with chemotherapy
tolerance, 32 patients received chemotherapy, and the
chemotherapy regimen was based on anthracyclines or
taxanes, combined with cyclophosphamide or fluorouracil.
The chemotherapy cycle was determined according
to the patient’s risk factors. Participants with breast-
conserving surgery and modified radical surgery (13-4,
N+) required postoperative adjuvant radiotherapy:
17 patients underwent adjuvant radiotherapy, 2 received
conventional wedge-shaped tangential field radiotherapy,
and 15 received intensity-modulated radiotherapy. The
scope of radiotherapy for participants after modified radical
mastectomy was the supraclavicular region and the chest
wall. The range of radiotherapy target area after breast-
conserving surgery was determined by the number of
postoperative metastatic lymph nodes and risk factors,
including chest wall radiotherapy or chest wall combined
with supraclavicular region. For the radiotherapy dose, the
modified postoperative radiotherapy dose was as follows:
planning target volume (PTV) 50 Gy/25 f; the postoperative
breast-conserving dose was the low-risk area of the whole
breast, the dose given was 50 Gy, the tumor bed area was
increased by 10 Gy (continuous addition or simultaneous
addition), with regular segmentation. Specific radiotherapy
characteristics are shown in Table 3.

Pathological features

Table 4 summarizes the pathological features of the
participants. The average diameter of tumors in all patients
was 27.51 mm (range, 9-65 mm). The pathology of
12 participants was poorly differentiated or undifferentiated
(Figure 2). The hormone receptors ER and PR were negative
in 33 patients (Figure 34,3B), and AR was positive in
6 patients. The HER2 expression was negative in 33 patients
(Figure 3C). The average expression level of Ki67 in tumor
tissues was 49.37%. A total of 13 participants had high
expression of EGFR (Figure 3D), and 19 participants
had positive expression of E-cadherin. There were
9 participants with axillary lymph node metastasis. We found
that postoperative pathological lymph node metastasis had
no significant effect on whether patients had recurrence
or metastasis (P=0.604), but Ki67 value was significant for
patients with recurrence and metastasis (P<0.05).
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Figure 1 Imaging findings of the primary tumor. (A,B) Ultrasound showed a 8.4 cm x 5.6 cm x 4 cm hypoechoic solid cystic mass in the
upper outer quadrant of the left breast. Different colors represent abundant blood flow signals. (C,D) Mammogram shows an irregular
density shadow in the outer breast quadrant, the edges are unclear, and there are burrs around it. Short rods and blurred calcified shadows

are visible in the mass, and the size is about 22 mm x 19 mm.

Table 2 Surgical data of breast PSCC patients Prognosis
Surgical approach Number of cases (n) At the time of follow-up, 26 participants had no recurrence
Modified radical surgery 25 and metastasis, 3 had local recurrence, 2 had distant
Breast-conserving surgery 10 metastases, and 1 had died of natural age. All participants
Sentinel lymph node biopsy 10 were followed up. The mean follow-up tlm? was
_ _ _ 36.29 months (range, 9-103 months) for all participants
Axillary lymph node dissection 25 and the median progression-free survival (PFS) time was
PSCC, primary squamous cell carcinoma. 35.68 months (range, 1-103 months).
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Table 3 Radiotherapy characteristics of breast PSCC patients
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Radiotherapy

Number of cases (n) Percentage (%)

No radiotherapy

Conventional wedge-shaped tangential field radiotherapy
Intensity-modulated radiotherapy

Including the supraclavicular region

Does not include the supraclavicular area

18 51.42
2 5.71
15 42.86
13 37.14
4 11.43

PSCC, primary squamous cell carcinoma.

Table 4 Pathological features of patients with breast PSCC

Pathological features Number of cases (n)

Invasive component

Size (mm), mean + SD [range] 27.51+14.81 [9-65]

Grade

G1 3

G2 11

G3 12
Lymphatic vessel invasion 4
Average number of lymph nodes obtained 13.97+10.06
after surgery, mean + SD
Number of patients with postoperative 9
lymph node metastasis
The average number of positive lymph 2.29+6.41
nodes after operation, mean + SD
Ki67, mean + SD 49.37+24.64
EGFR positive 13
E-cadherin positive 19

PSCC, primary squamous cell carcinoma; SD, standard deviation;
EGFR, epidermal growth factor receptor.

Discussion

As a rare pathological type of breast malignant tumor,
breast PSCC has not been studied for its biological
behavior. There are two main theories about the origin of
tumors in breast PSCC: (I) breast PSCC may be derived
from chronic inflammation of the breast, breast abscess,
or complex abscess of the breast; (II) another study found
that most of the breast PSCC coexist with other breast
pathological types, perhaps originating from the normal
breast tissue through metaplasia. Gupta et /. (4) reported
that for a patient who was initially diagnosed with a
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breast abscess, abscess drainage therapy was invalid, and
they were finally diagnosed as breast PSCC by surgery.
In our study, we found that most patients with breast
PSCC showed hypoechoic cystic mass upon ultrasound
and the wall thickness was different. Many studies in the
past have pointed out that the majority of breast PSCC
lacks the detection of bone needle or microcalcification in
mammography (18,19); however, our study found that many
breast PSCC patients had calcification characteristics which
is common in ductal carcinoma. As mammography is not
specific for breast PSCC imaging, it has no advantage in the
diagnosis of breast PSCC.

Previously, research on breast PSCC has mostly been
reported in a case-by-case manner, and the pathology has
been mixed with other pathological types of breast cancer.
The research was not purely focused on breast PSCC, so
the description of the disease was not accurate enough.
In this study, according to the definition of breast PSCC,
patients were strictly selected, and those not only with
mixed cancer and the tumor origin of breast skin or nipple
but also primary tumors in other areas were excluded.

Most breast PSCCs are found in postmenopausal
women, and breast PSCC patients have previously been
reported as aged 29-90 years (20) with an average age of
onset of 50.5 years (21). The onset of breast PSCC is later
than that of invasive ductal carcinoma. The mean age of
the patients in this study was 53.97 years, and 22 cases were
postmenopausal. In postmenopausal patients, hormone
levels are decreased, and tumor tissues are negative in
hormone receptor expression, so they are consistent.

Compared with invasive ductal carcinoma, breast PSCC
masses tend to be larger and grow rapidly, 20-30% are
larger than 5 cm in diameter, and often accompanied by
necrosis (22,23). Our study found that the rate of breast
PSCC macroscopically showing an inflammatory cyst
or abscess was up to 50% (24,25). Therefore, for these
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Figure 2 Histological findings with hematoxylin and eosin. (A) Microscopically, the ductal cells in the mammary tumor area show squamous

degeneration, contain necrotic substances, inflammatory cells, giant cells, and malignant squamous cells arranged, showing extracellular
keratinized beads. (B) Metastatic tumor in the lymph node. Magnification: (A;,B,) 100x and (A,,B,) 400x.

patients, anti-infective treatment or abscess drainage are
often not effective. At this time, the clinician is reminded
of the possibility of breast PSCC, and cytological biopsy is
used to determine the nature of the lesion. Biopsy study in
well-differentiated breast PSCC found that flow pattern,
enlarged nucleoli, dense nucleus, atypical keratinocytes,
and necrotic background, which is consistent with related
studies (26,27). Moreover, we found that the pathological
morphology of breast PSCC is very similar to that of
skin PSCC, but the growth rate of breast PSCC is faster,
and its progression may be only a few months (28,29).
The prognosis of breast cancer of different pathological
types is very different. As many breast PSCCs are poorly
differentiated and difficult to distinguish from invasive

© Gland Surgery. All rights reserved.

ductal carcinoma or apocrine adenocarcinoma, its
pathological diagnosis presents a new challenge. Kinoshita
et al. (30) conducted a related study and pointed out how
to distinguish between breast PSCC and ductal carcinoma
or apocrine adenocarcinoma. At the same time, we found
that patients with breast PSCC are often more prone to
recurrence and migration. If the pathological differentiation
is low, a poor prognosis is indicated. The Ki67 marker is
associated with tumor proliferation and is expressed in
dividing cells, and high levels of expression predict strong
tumor invasiveness and poor prognosis (31,32). Studies
have shown that Ki67 expression levels are often associated
with tumor pathological grade, lymph node metastasis,
and staging, and there is an inverse relationship between
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Figure 3 Photomicrograph showing tumoral area with ER and PR negativity (A,B: 400x) with HER2 receptor negativity (C: 400x), with

Ki67 positive expression, the positive rate reached 97% (D: 400x). ER, estrogen receptor; PR, progesterone receptor; HER2, human

epidermal growth factor receptor 2.

hormone receptor ER status and Ki67 expression in breast
cancer (32). In this study, 34 participants were ER negative,
and the average Ki67 level was as high as 49.37%, which
it is meaningful for recurrence and metastasis of breast
cancer patients. Goldhirsch pointed out that when hormone
receptors are evaluated together with HER2, Ki67 helps to
classify breast cancer into different subtypes and serves as
a dynamic biomarker for the selection of systemic therapy
for early breast cancer (33). However, due to the lack of
standard assays for Ki67 and the lack of a defined reference
range for its expression level, there is disparity in its
assessment of tumor prognosis (34).

Past studies have found that more than 90% of breast
PSCC cases are TNBC (ER, PR, and HER? are negative),

© Gland Surgery. All rights reserved.

PFS is 2-36 months (5,35), cumulative 5-year survival rate
is 51% to 68.1%, and 10-year survival rate is 60-60.2%
(19,36,37). As member of the HER family, EGFR is
associated with poor tumor prognosis and EGFR expression
is detected in approximately 40% of breast cancers (38).
Overexpression can predict breast cancer patients’ poor
response to endocrine therapy (39). Our IHC studies found
that 14 participants were EGFR-positive, all participants
were ER and PR-negative, and had poor response to
hormone therapy.

Compared with breast invasive ductal carcinoma,
patients with breast PSCC have a lower axillary lymph node
metastasis rate (6,7). Past studies have found that axillary
lymph node metastasis can be seen in 10-30% of breast
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PSCC cases, but it is prone to blood diffusion and distant
metastasis (5,6,40). In the present study, 9 (16.77%) of
35 participants had axillary lymph node metastasis, and
lymph node metastasis had no significant effect on whether
there is recurrence or metastasis in breast PSCC patients.
As most of the patients with multiple metastases in the
postoperative lymph nodes were diagnosed in 2018 and
the follow-up cycle time was too short, a longer period of
following up is needed. The rate of lymph node metastasis
of breast ductal carcinoma is 40-60%, and the incidence
of PSCC in the breast is low. Therefore, we may consider
that it is more appropriate to recommend sentinel lymph
node biopsy. At the same time, this study found that breast
masses are often larger in the diagnosis of breast PSCC, so
modified radical surgery may be more suitable for breast
cancer patients than breast-conserving surgery.
Breast-conserving surgery, modified radical surgery,
and local radiotherapy can effectively reduce the local
recurrence rate and improve the survival rate of breast
cancer. Related studies have pointed out that especially
after breast-conserving breast cancer, radiotherapy will
reduce the recurrence rate of breast cancer by half and the
mortality rate by about one-sixth (41,42). Radiotherapy
combined with the breast-conserving surgery can achieve
cosmetic results while achieving the effect of mastectomy. In
this study, according to the risk assessment of postoperative
recurrence, combined with the patient’s physical condition
and willingness, 17 participants underwent postoperative
adjuvant radiotherapy, 1 patient with recurrence of chest
wall with radiotherapy, and 2 patients with recurrence
of chest wall without radiotherapy. There was 1 patient
with ductal carcinoma after breast cancer surgery, local
recurrence after 2 years, and contralateral axillary lymph
node metastasis. The pathology after recurrence was SCC.
Therefore, the radiation history proposed in other studies
such as that by Singh ez 4/. (43) may reveal breast PSCC.
Past research indicates that breast PSCC (44-46) has
appeared in other cases of silicone breast augmentation.
This may indicate that patients with previous special
medical history are at a higher risk of developing breast
PSCC. In this study, patients with breast PSCC were
treated with postoperative adjuvant radiotherapy according
to the postoperative pathological results and the patient’s
tolerance. Radiotherapy was found to be important for
reducing the risk of local recurrence. However, due to
the limited number of patients, large-scale data is needed
to confirm the significance of this conclusion and the
appropriate radiotherapy protocol for breast PSCC.
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The prognosis of breast PSCC is currently very limited,
and most reports indicate that breast PSCC is an invasive
tumor. The standard treatment regimen is currently not
uniform in comparison with ductal carcinoma (47,48).
Surgery is an important treatment for breast PSCC and is
the first choice for early breast cancer. Similar to TNBC,
the majority of breast PSCC hormone receptors ER and
PR are negative, and conventional hormone therapy is
ineffective, but AR is partially positive in this type of tumor,
so the efficacy of AR blocker remains to be further studied.
The expression of HER2 is negative in such patients, so
the targeted therapy, such as trastuzumab, is ineffective.
Chemotherapeutic drugs that are usually effective for
ductal carcinoma are not effective in breast PSCC (5,40).
Previously, many studies have recommend that breast
PSCC can be treated with 5-fluorouracil and cisplatin with
or without anthracycline (6,49), but studies have also shown
that breast PSCC is naturally resistant to fluorouracil,
cyclophosphamide, and anthracyclines, and may be sensitive
to platinum-based chemotherapy (50). In this study, the
patient’s chemotherapy regimen was based on anthracycline
or paclitaxel, combined with cyclophosphamide or
fluorouracil, and 2 patients had local recurrence or distant
metastasis during their chemotherapy cycle. Therefore,
anthracycline-based or paclitaxel-based chemotherapy
is considered to be effective in reducing recurrence and
metastasis of breast PSCC. Due to limited data, the choice
of chemotherapy regimen for breast PSCC remains to be
further clinically studied. In this study, we found that there
was a high expression of EGFR in breast PSCC tissues, so
whether the application of EGRF monoclonal antibody
combined with chemotherapy in breast PSCC can improve
the efficacy remains to be confirmed.

Combined with the clinicopathological characteristics
of breast PSCC, in the diagnosis, the mass of breast PSCC
tends to appear as a large cystic solid mass, similar to an
early breast abscess. Ultrasound imaging of the breast
has advantages over mammography. If necessary, a biopsy
should be performed to confirm the nature of the lesion. To
summarize the treatment and prognosis of 35 patients with
breast PSCC, we consider that because of the large local
masses in breast PSCC patients and the low postoperative
axillary lymph node metastasis rate, we can recommend
modified radical surgery combined with sentinel lymph
node biopsy. Most breast PSCC hormone receptors are
negative for ER and PR and are not sensitive to endocrine
therapy. Therefore, the significance of chemotherapy for
breast PSCC may be more important, but the choice of
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chemotherapy regimens may require more clinical data.
Many of our patients have a disease-free survival period
of more than 5 years after postoperative radiotherapy,
suggesting that radiotherapy can help reduce the local
recurrence of breast PSCC, but the scope and dose of
radiotherapy need to be further confirmed.

Conclusions

Breast PSCC has a special biological behavior, which is
more aggressive than traditional breast cancer and has a
worse prognosis. Surgery is the main treatment method, and
platinum-containing chemotherapy may be more effective
for breast PSCC. Radiotherapy can reduce local recurrence,
but the scope and dose of radiotherapy need to be further
confirmed. For breast PSCC, further prospective clinical
studies are needed to provide new methods for its treatment.
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