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Background: To investigate the prognostic survival factors of breast squamous cell carcinoma (BSqCC) and 
develop a comprehensive nomogram for predicting the survival of breast cancer squamous cell carcinoma.
Methods: Data were obtained from the Surveillance, Epidemiology, and End Results (SEER) database 
to identify patients diagnosed with BSqCC from 1973 to 2015. The data was obtained using SEER Stat 
8.3.4 software, collated, and analyzed by Excel 2016 software and SPSS (v25.0). Kaplan-Meier curves 
were used for survival analysis. The variables obtained by univariate analysis were introduced into the Cox 
proportional hazard model for multivariate analysis. The risk factors affecting the prognosis of BSqCC were 
obtained. P<0.05 was considered statistically significant. The independent prognostic factors of BSqCC were 
integrated and used to construct nomograms.
Results: A total of 739 patients with BSqCC was included. The median age of diagnosis was 66 years. In 
most cases, the expression of estrogen receptor (ER), progesterone receptor (PR), and human epidermal 
growth factor receptor 2 (HER2) was negative. One-third of the cases underwent breast-conserving surgery, 
and more than half of the cases underwent mastectomy (unilateral or bilateral). The 1-year survival rate was 
81.2%, the 3-year survival rate was 62.9%, the 5-year survival rate was 54.4%, and the 10-year survival rate 
was 41.4%. Age (χ2=71.050, P<0.001), marital status (χ2=37.560, P<0.001), tumor size (χ2=27.931, P<0.001), 
surgical procedure (χ2=74.185, P<0.001), the number of positive lymph nodes (χ2=38.542, P<0.001), and 
the primary site (χ2=59.217, P<0.001) were significantly correlated with patient survival time. Among them, 
marital status (HR: 0.502, 95% CI: 0.318–0.794), age (HR: 2.186, 95% CI: 1.234–3.875), surgical procedure 
(HR: 1.03, 95% CI: 1.01–1.051), tumor size (HR: 1.505, 95% CI: 1.083–2.091) and the number of positive 
lymph nodes (HR: 1.277, 95% CI: 1.087–1.499) were independent risk factors for the survival of BSqCC. 
Five independent prognostic factors were then integrated for the construction of nomograms.
Conclusions: BSqCC was a malignant tumor with a low survival rate. Age of onset was typically at an 
older age; mostly middle-aged and seniors. Marital status, age, surgical procedure, tumor size, and several 
positive lymph nodes were independent predictors of patient survival. At the same time, we developed a 
prognostic nomogram with excellent discrimination for breast cancer squamous cell carcinoma; therefore, it 
could help clinicians make decisions on a personal basis.
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Introduction

Breast squamous cell carcinoma (BSqCC) is a rare form 
of breast cancer and is highly malignant. It is defined 
by the World Health Organization (WHO) as “a breast 
carcinoma entirely composed of metaplastic squamous cells 
that may be keratinizing, nonkeratinizing, or spindled; 
neither derived from the overlying skin nor representing 
metastases from other sites.” Its exact origin is not clear 
yet, and it is thought to be caused by chronic inflammation, 
breast abscess, fibroadenomas, and cysts implant (1-3). 
Clinically, is very rare, mostly found in older women, 
often presents as a cystic solid or solid mass. The mass is 
large, proliferates, and less axillary lymph node metastasis  
(10–30%) (4,5). Imaging examinations such as ultrasound 
and molybdenum target imaging are not specific, so they 
are easily misdiagnosed as breast abscess, breast cyst, or 
breast phyllodes tumor.

The incidence of BSqCC accounts for 0.1% of all 
primary breast cancers (6,7). This has made it challenging to 
study epidemiological characteristics. Most epidemiological 
studies are limited by the rare cases, except for the report of 
Yadav et al. (8) with a large amount of data, most studies are 
limited to reports in a single case (9-12). The surveillance, 
epidemiology, and end results (SEER) database brings 
together data from multiple medical centers in the United 
States, providing a sufficient sample size of rare cancers 
for epidemiological studies. This study used the SEER 
database to explore the risk factors affecting the survival of 
BSqCC and further establish a predictive nomogram, so as 
to provide a basis for the design of BSqCC treatment and 
achieve individualized treatment.

Methods

Source

Patients who were diagnosed with BSqCC from 1973 to 
2015 were included in the SEER database by SEER Stat 
software (the surveillance, epidemiology, and end results 
program institute SEER*State software, version 8.3.4). 

Since any information in the SEER database does not 
require the patient's explicit consent, it is not subject to the 
ethical approval requirements of the institutional review 
board.

Patient screening

Inclusion criteria: (I) patients with pathological diagnosis 
of BSqCC from 1973 to 2015; (II) follow-up information 
including diagnosis of age, race, lateral position, primary 
site, tumor grade, size, 7th American Cancer Joint 
Committee (AJCC) tumor staging system, positive regional 
lymph node number, marital status and other clinical 
pathological information; (III) histological type is squamous 
cell carcinoma, large cell keratinizing variant, spindle 
cell variant, or acantholytic variant. Exclusion criteria: (I) 
squamous metaplasia of breast cancer cases; (II) benign 
tumors; (III) cases with unknown survival time; (IV) BSqCC 
is not the first primary cancer; (V) cases of death within 
30 days. A total of 739 patients with BSqCC who met the 
criteria were screened and collected, and the seventh edition 
of the UICC/AJCC TNM staging system was used to stage 
the cases.

Statistical methods

The database data was obtained by SEER Stat 8.3.4 
software, sorted by Excel 2016 software and analyzed by 
SPSS (v25.0). The Kaplan-Meier curve was drawn for 
survival analysis, and the variables with univariate analysis 
were introduced into the Cox proportional hazards model 
was analyzed by multivariate analysis, to determine the 
risk factors affecting the prognosis of BSqCC. P<0.05 was 
considered statistically significant.

Results

Demographics, tumor characteristics, and treatment 

A total of 739 BSqCC patients were diagnosed during the 
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study. Most patients were white, and the median age was 
66 (range: 24 to 85+ years). Studies have shown that the 
median age of BSqCC patients is 60 to 70 years old (13). 

This was consistent with our research. The median tumor 
size was 3.9 cm, and most tumors had T2 stage at the 
time of diagnosis. In most cases, there was no lymph node 
metastasis, and the expression of estrogen receptor (ER), 
progesterone receptor (PR) and human epidermal growth 
factor receptor 2 (HER2) was negative (Table 1). Ninety-
one of 133 patients with complete immunohistochemical 
information had triple negative breast cancer.

Univariate analysis of prognostic factors

According to the survival rate statistics, 739 patients with 
BSqCC were included in the study. The overall survival rate 
was 40.5%, the 1-year survival rate was 81.2%, the 3-year 
survival rate was 62.9%, the 5-year survival rate was 54.4%, 
and the 10-year survival rate was 41.4%. Excluding patients 
with incomplete single factor data: marital status (694 cases), 
age (739 cases), gender (739 cases), race (734 cases), ER 
(277 cases), HER2 (132 cases), PR (277 cases), tumor size 
(325 cases), histological grade (546 cases), primary site (739 
cases), laterality (731 cases), surgical procedure (529 cases),  
and number of positive lymph nodes (425 cases).

Age (χ2=71.050, P<0.001), marital status (χ2=37.560, 
P<0.001), tumor size (χ2=27.931, P<0.001), surgical 
procedure (χ2=74.185, P<0.001), the number of positive 
lymph nodes (χ2=38.542, P<0.001), and the primary site 
(χ2=59.217, P<0.001) was significantly correlated with patient 
survival time. Remarkably, whether ER, PR, and HER2 were 
positively had a weak correlation with BSqCC survival.

Survival status of BSqCC patients in three age groups was 
inversely proportional to age, and patients under 39 years 
of age were the best (mean survival: 345.731 months, 95% 
CI: 262.008–429.455 months). Prognosis survival was not 
optimistic for patients older than 85 years (mean survival 
period: 40.29 months, 95% CI: 31.503–49.077 months)  
(Figure 1).

The prognosis of the married group (mean survival: 
199.561 months, 95% CI: 172.444–226.678 months) was 
better than that of the unmarried group (mean survival: 
120.861 months, 95% CI: 101.318–140.404 months)  
(Figure 2).

Prognosis of patients with tumor size >5 cm was the 
worst (mean survival: 53.947 months, 95% CI: 41.654–
66.241 months) (Figure 3).

The survival time of different surgical procedures 

were quite different (preservation surgery vs. resection vs. 
modified radical surgery or radical surgery; average survival: 
131.909 vs. 101.025 vs. 91.185 months; 95% CI: 117.511–
146.306 vs. 79.971–122.080 vs. 78.389–103.981 months), 
but significantly better than nonsurgical patients (average 
survival: 41.227 months, 95% CI: 26.872–55.582 months) 
(Figure 4).

Survival of patients without positive lymph nodes (mean 
survival: 180.936 months, 95% CI: 162.010–199.862 months) 
were superior to patients with positive lymph nodes (Figure 5).

Because the upper-inner, lower-inner, upper-outer and 
lower-outer quadrants had not much difference, they were 
merged into the four quadrants of the breast to facilitate the 
display of the chart (Figure 6).

Report on negative results

This study was based on survival analysis of 739 real events, 
The survival difference of race (χ2=8.086, P=0.018), gender 
(χ2=0.006, P=0.939), laterality (χ2=3.401, P=0.183), ER 
(χ2=0.644, P=0.422), PR (χ2=0.175, P=0.676), HER2 (χ2=0.090, 
P=0.764), and histological grade (χ2=0.701, P=0.873), were 
small and had no statistical difference. It was worth noting 
that gender, ER, PR, and HER2 had no statistical difference 
in the prognosis of breast cancer squamous cell carcinoma, 
which was consistent with clinical experience.

Multivariate analysis prognostic factors

The factors obtained by univariate analysis were introduced 
into the Cox proportional hazards model for multivariate 
analysis.

Marital status (HR: 0.502, 95% CI: 0.318–0.794), age 
(HR: 2.186, 95% CI: 1.234–3.875), surgical procedure (HR: 
1.03, 95% CI: 1.01–1.051), tumor size (HR: 1.505, 95% CI: 
1.083–2.091) and the number of positive lymph nodes (HR: 
1.277, 95% CI: 1.087–1.499) were independent risk factors 
affecting the survival of BSqCC (Table 2).

Prediction model nomogram development and verification

Nomogram was constructed based on the result of 
multivariate analyses and the accelerated failure time model. 
A weighted total score calculated from each variable was used 
to estimate the 1-, 3-, and 10-year overall survival prediction 
(Figure 7). Internally validation was done by discrimination 
and calibration method. C-index was calculated as 0.777, 
which indicated excellent discrimination of the nomogram. 
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Table 1 Single factors analysis of BSqCC

Independent risk factors
Number of cases Average survival 

(month)
95% CI (month)

Single factor analysis

n % χ2 P

Age 71.050 <0.001

<39 35 4.74 345.731 262.008–429.455

40–85 621 84.03 155.921 138.560–193.282

>85 83 11.23 40.29 31.503–49.077

Overall 739 100.00 155.445 138.931–171.960

Married statue 37.560 <0.001

Married 308 44.38 199.561 172.444–226.678

Not married 386 55.62 120.861 101.318–140.404

Overall 694 100.00 156.455 139.450–173.460

Tumor size (cm) 27.931 <0.001

<2 77 23.69 97.176 84.03–110.323

2–5 139 42.77 84.789 73.815–95.763

>5 109 33.54 53.947 41.654–66.241

Overall 325 100.00 77.709 70.416–85.001

Surgery 74.185 <0.001

No surgery 83 15.69 41.227 26.872–55.582

Breast-conserving or -preserving 
surgery

177 33.46 131.909 117.511–146.306

Total (simple) mastectomy without 
an axillary dissection

86 16.26 101.025 79.971–122.080

Modified radical mastectomy or 
radical mastectomy

183 34.59 91.185 78.389–103.981

Overall 529 100.00 100.201 91.824–108.578

Regional nodes positive 38.542 <0.001

0 306 72.00 180.936 162.010–199.862

1–3 81 19.06 102.215 78.561–125.868

4–9 28 6.59 57.18 26.622–87.738

≥10 10 2.35 60.633 20.577–100.690

Overall 425 100.00 160.599 144.286–176.913

Primary site 59.217 <0.001

Nipple 27 3.65 182.643 116.316–248.970

Center 43 5.82 70.073 46.155–93.991

Upper-inner 49 6.63 250.651 186.809–314.493

Lower-inner 28 3.79 179.069 106.870–251.269

Upper-outer 178 24.09 175.574 141.870–209.278

Lower-outer 53 7.17 168.544 126.651–210.437

Axillary tail 12 1.62 109.175 65.910–152.440

Table 1 (continued)
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Table 1 (continued)

Independent risk factors
Number of cases Average survival 

(month)
95% CI (month)

Single factor analysis

n % χ2 P

Overlapping lesion 154 20.84 152.604 124.979–180.229

Breast, NOS 195 26.39 100.106 75.846–124.366

Overall 739 100.00 155.445 138.931–171.960

Race 8.086 0.018

White 603 82.15 156.617 138.543–174.692

Black 100 13.62 126.163 83.072–169.253

Others 31 4.22 232.103 143.105–321.102

Overall 734 100.00 154.829 138.185–171.473

Laterality 3.401 0.183

Left 395 54.04 156.604 134.829–178.378

Right 334 45.69 160.335 134.080–186.590

Bilateral 2 0.27 5.5 0.000–13.123

Overall 731 100.00 157.233 140.485–173.982

Gender 0.006 0.939

Male 17 2.30 128.531 71.092–185.969

Female 722 97.70 156.452 139.611–173.293

Overall 739 100.00 155.445 138.931–171.960

Grade 0.701 0.873

I 68 12.45 130.181 92.099–168.262

II 160 29.30 137.883 110.685–165.082

III 298 54.58 163.241 129.482–196.999

IV 20 3.66 159.682 90.017–229.347

Overall 546 100.00 152.395 133.235–171.555

ER 0.644 0.422

Positive 61 22.02 71.676 55.519–87.833

Negative 216 77.98 82.086 72.914–91.259

Overall 277 100.00 79.627 71.600–87.654

PR 0.175 0.676

Positive 37 13.36 84.397 64.225–104.569

Negative 240 86.64 78.957 70.282–87.632

Overall 277 100.00 79.237 71.248–87.225

HER2 0.090 0.764

Positive 10 7.58 39.696 28.955–50.438

Negative 122 92.42 47.864 42.165–53.563

Overall 132 100.00 47.329 41.880–52.779

BSqCC, breast squamous cell carcinoma; ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor 
receptor 2.
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The calibration plots showed a correlation between observed 
OS and nomogram predicted OS (Figure 8).

Discussion

Analysis of demographic results

We used the SEER database to diagnose 739 patients 

with BSqCC from 1973 to 2015, to explore the effect age, 
gender, race, marriage, tumor size, primary site, and surgical 
procedure on the prognosis of patients. This has been the 
most extensive study on BSqCC so far. Our study confirmed 
that breast SCC was a rare tumor, accounting for less than 
0.1% of breast cancer. The difference between incidence 
of male and that of female was significant, and females 
accounted for 97.7%. However, there was no statistically 
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Table 2 COX regression analysis of independent risk factors 

Independent risk factors HR 95% CI P

Marital status 0.502 0.318–0.794 0.003

Age 2.186 1.234–3.875 0.007

Surgery 1.03 1.01–1.051 0.003

Tumor size 1.505 1.083–2.091 0.015

Regional nodes positive 1.277 1.087–1.499 0.003

significant difference between male and female in prognosis, 
which was different from the results of ordinary breast 
cancer, suggesting that we should knock gender off the 
screening criteria. Breast cancer had a significant race 
distribution difference (14). After removing the unrecorded 
cases, the whites accounted for 82.15%, but the prognosis 
had no statistical difference. Our study divided patients 
into three groups by age, and 40 to 85 years old people 
accounted for the majority. Patients under the age of  
40 had the longest survival, while prognosis of patients over 
85 years old was worst, indicating that there was a statistical 
difference in the age of patients with BSqCC. Similar to 
breast cancer, there was a relationship between BSqCC and 
marital status. However, there had not been related research 
on etiology (15).

The impact of imaging, laboratory and pathological 
examination on the prognosis of patients

This study showed that among the explored risk factors, 

namely primary site, tumor size, number of positive 
lymph nodes, hemiplegic, histological classification, 
histological grade, ER, PR, HER2, only the primary 
site, tumor size, and positive lymph node number had a 
statistically impact on the prognosis of patients. The data 
showed that primary tumor site in the upper quadrant 
of the breast (24.09%) was the most, and the survival 
time of primary tumor site in the upper quadrant was 
the longest (250.651 months), with statistical difference. 
Tumor size and lymph node involvement were the most 
important prognostic factors in the literature (16). In 
our study, this was very obvious, as the tumor volume 
increased, the patient's survival time was shortened, 
which was in line with our general perception. Lymph 
node involvement was also a factor of poor prognosis. 
Most patients had no positive lymph nodes (72%), and 
their prognosis was better (average 180.936 months)  
than those of patients with positive lymph nodes. However, 
the average survival time of patients (57.18 months) with 
4–9 positive lymph nodes was less than that of more than 
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10 (60.633 months), this might be the error caused by 
insufficient sample size.

The effect of treatment on survival time of patients

Due to its low incidence, the diagnosis, treatment, and 
evaluation of BSqCC were quite tricky. There was no 
standard treatment plan (10,13), and surgery-based 
comprehensive treatment was usually used. Our study 
showed that the surgical procedure was an independent 
risk factor for patient survival, with statistically significant 
differences (P<0.001). The most common choice was radical 
or modified radical mastectomy (34.59%), with an average 
survival time of 91.185 months, but the most prolonged 
prognostic survival (131.909 months) was found in patients 
with breast-conserving surgery, which may be due to the 
choice of breast-conserving surgery, or the possibility of 
routine radiotherapy after breast-conserving surgery, or 
better tumor conditions of these patients. ER, PR, and 
HER2 had no significant difference in prognosis, which 
was consistent with the insensitivity of BSqCC patients 
to endocrine therapy, Herceptin, and other targeted  
drugs (17). Cytogenetic techniques had been used to detect 
breast cancer with intratumorally heterogeneity (18), which 
undoubtedly increased the difficulty of its treatment. Given 
the strong invasiveness and refractory nature of BSqCC, it 
had been suggested to use platinum-based chemotherapy, 

which was usually used for squamous cell tumors in other 
sites (7,17,19). Recent reports indicated that eribulin in 
neoadjuvant chemotherapy could be used to treat women 
with pure BSqCC (20,21). Generally, BSqCC was sensitive 
to radiotherapy, but some cases had a recurrence in the 
radiotherapy area, suggesting that there might be relative 
anti-radiation (22).

Study of prognosis survival rate

Researchers believed that BSqCC was highly invasive and 
worse than the prognosis of typical triple-negative breast 
cancer (23). SATO’s (24) research have shown that patients 
with BSqCC had a median overall disease-free survival of 
only 20 months; and the 5-year disease-free survival rate 
was 26%; the 5-year median survival was 37 months; and 
the 5-year overall survival rate was only 40%. Another 
study of 11 patients with primary squamous cell carcinoma 
of the breast who were treated and followed up for 30 years 
reported a 5-year survival rate of 67% (25). Our study 
showed that the median survival time was 44 months; the 
3-year survival rate was 62.9%; the 5-year survival rate was 
54.4%; and the 10-year survival rate was 41.4%. The risk 
factors for prognosis survival in BSqCC patients included 
age, surgical procedure, number of positive lymph nodes, 
primary site, and tumor size. Basing on this, we developed 
a prognostic nomogram with excellent discrimination for 

Figure 8 Nomogram model calibration curves.
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breast cancer squamous cell carcinoma, which could help 
clinicians make decisions on a personal basis.

Insufficient and limited

Our research also had some limitations. Although the sample 
size of this report has been the largest so far, 739 cases  
were still not enough. Some subgroups had a small sample 
size, and part of the follow-up data was seriously missing. 
For example, there were only 10 patients with HER2 
positive. Most of the patients diagnosed before 2010 did 
not have immunohistochemical data, so only 133 of these 
partial cases were complete. We would continue to follow 
up on the data and update the research.
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