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ABSTRACT
The therapeutic value of postoperative radiotherapy (RT) for squamous cell 

cancer of the breast (SCCB) is unclear. This retrospective study used a population-
based national registry to determine the impact of postoperative RT on survival of 
women with SCCB. The Surveillance Epidemiology and End Results (SEER) database 
was used to identify females with SCCB who underwent primary surgical resection 
from 1973 to 2012. Kaplan–Meier survival analysis and Cox regression proportional 
hazard methods were used to determine the impact of RT following resection 
associated with cause-specific survival (CSS) and overall survival (OS). A total of 
523 patients met the eligibility criteria. The median follow-up time was 55 months, 
the 10-year CSS and OS rates were 65.6%, and 46.0%, respectively. A total of 167 
patients (31.9%) received postoperative RT. Multivariate analysis indicated that 
advanced pT and pN stage, and no postoperative RT were independently associated 
with poor OS; advanced pT and pN stage were independently associated with poor 
CSS. Postoperative RT was significantly associated with improved 10-year OS (54.5% 
vs. 42.0%, P =.001), but had no effect on CSS (P =.217). Analysis of patients with 
different stages of SCCB indicated that RT was associated with improved CSS (P 
=.047) and OS (P <.001) in those with stage II cancer and improved OS in patients 
with stage pN0 cancer (P <.001). Postoperative RT improved the survival of SCCB 
patients, especially in those with stage II and stage pN0 cancer.

INTRODUCTION

Squamous cell cancer of the breast (SCCB) is a 
rare type of breast cancer that accounts for approximately 
0.04-0.1% of all breast cancers, and less than 0.1% of 
all invasive breast ductal carcinomas [1-4]. SCCB is 
diagnosed by exclusion of other more common cancers. In 
particular, the diagnosis requires that: (i) the tumor origin 
does not arise from the overlying skin, nipple, or adenexal 
components, (ii) more than 90% of the tumor consists 
of squamous cells, (iii) there is no evidence of ductal or 
mesenchymal elements within the tissue sample, and (iv) 

no other sites of primary squamous cell cancer are present 
[1, 2, 5-7]. Because of the rarity of this cancer, there is 
currently no consensus on the treatment and prognosis of 
these patients.

Many previous studies have shown that locoregional 
radiotherapy (RT) can improve cause-specific survival 
(CSS) and overall survival (OS) of female breast cancer 
patients [8-10], but there is limited research on the effect 
of RT in SCCB. Moreover, many of these previous 
studies were single-institution retrospective reviews with 
limited numbers of patients, so it is difficult to make 
recommendations for patients with different stages of 
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Table 1: Patient characteristics.
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SCCB. The ideal locoregional RT regimens for patients 
with different stages of SCCB are still uncertain. In this 
study, we analyzed the effect of postoperative RT on the 
survival of patients with SCCB using a population-based 
national registry, Surveillance, Epidemiology, and End 
Results (SEER).

PATIENTS AND METHODS

Patients

Data were obtained from the current SEER database, 
which consists of 18 population-based cancer registries 
of patients in the United States. SEER data are an open-
access resource for cancer-based epidemiology and 
survival analyses. SEER*Stat software from the National 
Cancer Institute (Surveillance Research Program, National 
Cancer Institute SEER*Stat software, http://www.seer.
cancer.gov/seerstat, version 8.2.1) was used to identify 
eligible patients. Patients with diagnoses of SCCB from 
1973 to 2012 were identified. We obtained permission 
to access research data files with the reference number 
11252-Nov2014 [11].

All included patients were females diagnosed with 
SCCB, received cancer-directed surgery, and had records 
on whether postoperative RT was used. Pathologic 
diagnosis was based on the primary site using the 
International Classification of Disease for Oncology, Third 
Edition (ICD-O-3). Use of the SEER database does not 
require informed consent. This study was approved by the 
ethics committee of the First Affiliated Hospital of Xiamen 
University (Xiamen) and Sun Yat-sen University Cancer 

Center (Guangdong).

Clinicopathologic factors

The following clinical and pathologic factors were 
collected from the SEER database: age at diagnosis, race, 
grade, tumor stage, tumor size (pT), lymph node status 
(pN), estrogen receptor (ER) status, progesterone receptor 
(PR) status, human epidermal growth factor 2 (HER2) 
status, and use of adjuvant external beam RT. Survival, 
cause of death, and duration of follow-up were recorded.

Statistical analysis

The χ2 and Fisher’s exact probability tests were used 
to analyze differences in the qualitative data. Univariate 
and multivariate Cox regression analyses were used to 
identify factors that were significantly associated with 
CSS and OS. Multivariable analyses were performed for 
factors that were significantly associated with CSS and 
OS in the univariate analyses. Calculation of survival 
rates were plotted by the Kaplan-Meier method, and 
compared using the log-rank test. All data were analyzed 
using SPSS statistical software, version 21.0 (IBM 
Corporation, Armonk, NY, USA). A P-value less than .05 
was considered statistically significant.



Oncotarget10687www.impactjournals.com/oncotarget

Table 2: Univariate analysis of cause-specific survival and overall survival. 
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RESULTS

Patient characteristics and survival

A total of 523 patients met the eligibility criteria, 
167 of whom (31.9%) received post-operative RT (Table 
1). The median age was 66 years (range: 24-102 years). 
Among patients whose pT stage, pN stage, tumor stage, 
ER status, PR status, and HER2 status were known, 
75.8% (294/388) had stage T2-T4 SCCB, and 73.6% 
(293/398) had negative lymph nodes. Stage I, II, III, 
and IV SCCB was present in 24.8% (102/412), 51.5% 
(212/412), 18.7% (77/412), and 5.0% (21/412) of patients, 
respectively. Of the 319, 315 and 50 patients whose ER, 

PR and HER2 status were available, respectively, a total 
of 81.2% (259/319) of patients were ER negative, 88.3% 
(278/315) were PR negative, and 92.0% (46/50) were 
HER2 negative. Patients who were older than 50 years (P 
= 0.002) and with more advanced cancer (P = .004) were 
more likely to have received postoperative RT (Table 1).

The median duration of follow-up was 55.0 months 
(range: 1-473 months). The 5-year and 10-year CSS rates 
were 69.7% and 65.6%, and the 5-year and 10-year OS 
rates were 60.1% and 46.0%, respectively (Figure 1A-1B). 

Analysis of prognosis

Univariate Cox survival analysis showed that 
patients who were black, had advanced pT stage, and 

Table 3: Multivariate analyses of cause-specific survival and overall survival. 
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advanced pN stage had significantly poorer CSS (Table 
2). However, no significant differences in CSS were 
observed for patients with and without postoperative RT. 
Univariate analysis also indicated that patients who were 
older, black, had advanced pT stage, advanced pN stage, 
PR negative disease and did not receive postoperative RT 
had significantly poorer OS. 

We used multivariate Cox analysis, with adjustment 
for significant factors from the univariate analysis, to 
assess the association of different parameters with CSS 
and OS (Table 3). The results show that advanced pT stage 
and advanced pN stage were independently associated 
with poorer CSS. Advanced pT stage, advanced pN stage, 
and no postoperative RT were independently associated 
with poorer OS. 

The relationship of the postoperative RT and 
survival

Kaplan-Meier analysis indicated that postoperative 
RT was significantly associated with better OS (log-rank 
test: P = .001) (Figure 2A). The 5- and 10-year OS rates 
were 66.7% and 54.5% for patients given RT, and were 
57.0% and 42.0% for those not given RT. However, 
postoperative RT had no effect on CSS (log-rank test: P = 
.217) (Figure 2A-2B).

We also determined the influence of postoperative 
RT on survival of patients with different stages of SCCB 
(Figure 3). The results indicate that RT was significantly 
associated with improved CSS (log-rank test: P = .047) 
and OS (log-rank test: P < .001) for patients with stage II 
SCCB (Figure 3A-3B). There were trends for improved 
CSS and OS for patients given RT who had stage I and 
stage III SCCB, but these were not statistically significant 
(log-rank test: P >.05) (Table 4).

We also examined the prognostic effect of 

Table 4: Cause-specific survival and overall survival by stage and radiotherapy.
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Figure 1: Cause-specific survival (A) and overall survival (B) of patients with squamous cell cancer of the breast.

Figure 2: Cause-specific survival (A) and overall survival (B) of squamous cell cancer of the breast patients with and 
without post-operative radiotherapy.

Figure 3: Cause-specific survival (A) and overall survival (B) of stage II squamous cell cancer of the breast patients 
with and without post-operative radiotherapy.
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postoperative RT on the OS of patients with different pN 
stages of SCCB (Figure 4). The results indicate that RT 
was associated with significantly improved OS for patients 
with stage pN0 cancer (log-rank test: P < .001). RT also 
tended to increase the CSS in pN0-N3 stage patients 
and OS in pN1-N3 stage patients, although this was not 
statistically significant (log-rank test: P > .05) (Table 4).

DISCUSSION

This is the largest retrospective analysis to assess the 
effect of postoperative RT on the survival of patients with 
SCCB. Our results indicated that RT improved the survival 
of SCCB patients, especially those with stage II cancer and 
no regional lymph node metastasis (pN0). Previous studies 
have shown that postoperative RT improves local control 
and survival in high-risk invasive breast cancers [8-10], 

but the present study is the first to identify a survival 
benefit for SCCB patients who receive postoperative RT.

Previous research indicated that SCCB is less likely 
to undergo lymphatic spread than adenocarcinomas. In 
particular, only 10 to 30% of SCCB patients have lymph 
node infiltration at the time of surgery [1, 12]. Case 
reports have indicated that SCCB is associated with high 
expression of Ki-67, a marker of proliferation [2, 13, 14]. 
Over 85% of patients are ER- and PR-, and most are also 
HER2- [4, 12, 15]. SCCB patients with the triple-negative 
subtype (ER-/PR-/HER2-) seem to have poor prognoses.
[16] In this study, most patients were lymph node 
negative, ER-, PR-, and HER2-. The 10-year CSS and OS 
rates of our patients were 65.6% and 46.0%, respectively. 
Our results therefore underline the aggressive nature of 
SCCB, and suggest that comprehensive treatment should 
be considered for patients with potentially poor prognoses.

RT is provided as a standard of care for female breast 

cancer patients after breast conservation surgery, and is 
frequently given after mastectomy in high-risk patients 
[8-10, 17]. A previous SEER analysis showed that among 
137 patients with SCCB from 1998 to 2001, only 35% 
received adjuvant RT, although the study did not analyze 
the effect of RT on survival [15]. Among 31 patients in the 
University of Texas M.D. Anderson Cancer Center with 
SCCB, 19 patients were treated with postoperative RT, and 
the recurrence-free survival (P = .210) and OS (P = .840) 
were not significantly different from those without RT.[15] 
Two Chinese studies examined 58 patients with SCCB, 
12 of whom received postoperative RT, and reported that 
RT provided no significant survival benefit [18, 19]. Thus, 
SCCB seems to be relatively radioresistant, despite the fact 
that SCCs are generally considered to be radiosensitive 
[20]. In our cohort of 523 SCCB patients, only 167 
patients (31.9%) received RT, even though 28.1% of the 
patients were lymph node-positive. Our results showed 
that postoperative RT was associated with improved OS, 
but had no effect on CSS. Thus, the present study is the 
first to identify a survival benefit for postoperative RT in 
patients with SCCB.

Our results found that RT specifically improved 
the survival of SCCB patients with stage II cancer and 
those with pN0 stage. The reasons for the beneficial effect 
of RT in these particular groups are not obvious. Four 
patients in the M.D. Anderson Cancer Center series who 
experienced a locoregional recurrence (LRR) had either 
T1N0 or T2N0 tumors [15]. Thus, the benefit of RT for 
patients with early-stage SCCB could in part be attributed 
to the aggressive nature of SCCB. Among our patients, 
the median survival time for those with stage III-IV and 
pN2-3 cancer was very short (less than 3 years). Thus, 
more obvious benefit of RT for stage II patients and pN0 
stage with moderate risk of recurrence was observed. Our 

Figure 4: Overall survival of pN0 stage squamous cell cancer of the breast patients with and without post-operative 
radiotherapy.
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research and the previous study were both retrospective 
analyses [15], so the criteria used to select patients for 
postoperative RT remain unclear, but RT may not omit in 
management of locally advanced SCCB at presentation 
due to the absence of clinical trials.

Due to the limitations of the SEER database, we 
cannot identify risk factors for LRR of SCCB. Nayak 
et al. found that the 5-year LRR was 46% in 21 patients 
with SCCB, and the only statistically significant feature 
associated with LRR was the presence of a spindle cell 
component comprising >10% of the tumor (P = .006) [3]. 
The lack of response of SCCB to postoperative RT may 
reflect the mixed cell type present or the palliative use of 
RT to treat advanced disease.

SCCB is considered resistant to the standard 
chemotherapy regimens used for other breast cancers. 
Nevertheless, some studies found that adjuvant cisplatin-
based regimens could be effective [6, 7, 21, 22]. In 
addition, 62.1% to 85.7% of SCCB patients have 
overexpression of epidermal growth factor receptor 
(EGFR) [15, 19, 23]. Although no study has shown that 
combined pharmacotherapy increases the sensitivity of 
SCCB to radiotherapy, studies of other cancers showed 
that a cisplatin-based regimen with an anti-EGFR agent 
may radiosensitize squamous cancer cells [24-27]. Future 
studies with large sample sizes are needed to investigate 
the effect of such regimens on the radiosensitivity of 
SCCB and the survival of SCCB patients.

The current study had several limitations that must 
be considered. The main limitations are the nonrandomized 
nature of the dataset and the inherent biases that exist in 
all retrospective studies. Second, the SEER database does 
not have data on the type and dose of systemic therapy, 
use of endocrine treatments, lymphovascular invasion, 
margin status, and local or regional recurrence. This 
hindered our ability to directly assess the effect of specific 
factors or clinical circumstances on outcome. In addition, 
this database provides little information of why clinicians 
administered or did not administer postoperative RT to 
different patients. Although retrospective reviews do not 
carry the power of prospective studies, no prospective 
studies have yet examined the effect of postoperative RT 
on SCCB.

In conclusion, postoperative RT was associated with 
improved survival of patients with SCCB, especially those 
with stage II cancer and pN0 stage patients. Prospective 
studies will be needed to confirm the results of this study 
and to establish the optimal protocols for use of RT in the 
management of SCCB.
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