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Case Report
Primary squamous cell carcinoma of the breast with 
unusual basal-HER2 phenotype
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Abstract: Objectives: To report three cases of primary squamous cell carcinoma of the breast with an unusual 
“basal-HER2” phenotype. Methods: Clinical data were analyzed. Morphological features were observed. Immuno-
histochemical study for ER, PR, HER2, Ki-67, CK 5/6, CK10/13, CK14, EGFR, P63 and FISH detection of HER2 gene 
amplification were performed. Results: Three patients were all female with 26, 57 and 66 years old. The tumors 
were 3 cm, 4 cm and 5 cm in size respectively. Morphologically, all three tumors were pure squamous cell carci-
noma and entirely composed metaplastic squamous cells. Two tumors were moderately differentiated and one was 
poorly differentiated. All three patients were positive for P63 or CK10/13. All three tumors exhibited basal-HER2 
phenotype: negative for ER and PR, positive for HER2 protein and HER2 gene amplification, and positive for at least 
two basal markers. Conclusions: SCC with basal-HER2 phenotype is an extremely rare subset of breast carcinoma. 
Since it may have worse prognosis than typical basal-like SCC, recognization of this unusual SCC in routine work 
may have obvious clinical significance.
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Introduction

Primary pure invasive squamous cell carcino-
ma (SCC) of the breast is a very rare malignan-
cy. It accounts for less than 0.1% of all breast 
carcinomas [1-4]. Most SCC of the breast is 
“basal-like” molecular subtype, which can be 
identified by surrogate immunohistochemical 
markers [3-5]. Herein, we reported three cases 
of SCC of the breast with an unusual “basal-
HER2” phenotype to evaluate this extremely 
rare subtype of breast metaplastic carcinoma.

Materials and methods

Case selection and histological observation

A search for primary pure invasive squamous 
cell carcinoma (SCC) of the breast was per-
formed in the surgical pathology and consulta-
tion files of the Department of Pathology, Fudan 
University Shanghai Cancer Center, between 
2009 and 2013. In totally 25232 cases of inva-
sive breast carcinoma, 30 cases were accept-

ed as SCC according the following inclusion cri-
teria [6]: 1) more than 90% of the tumor cells 
were metaplastic squamous cells, 2) squamous 
cell carcinomas arising from the overlying skin 
or nipple of the breast were ruled out, and 3) 
metastasis of squamous cell carcinomas from 
other sites were ruled out. All cases were con-
firmed by at least two senior pathologists. For 
microscopic examination, 5-μm thick formalin-
fixed and paraffin-embedded tumor sections 
were stained with hematoxylin and eosin (H & 
E).

Immunohistochemistry

Immunohistochemical study for estrogen 
recepter (ER), progesterone recepter (PR), 
HER2, Ki-67, cytokeratin (CK) 5/6, CK10/13, 
CK14, epidermal growth factor receptor (EGFR), 
P63 were performed on formalin-fixed, paraffin-
embedded tissues. The primary antibodies 
used in this study were obtained from commer-
cial sources (ER, PR, HER2 from Roche, Swiss; 
CK5/6 from Labvision/NeoMarkers, USA; Ki-67, 
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CK10/13, CK14, EGFR, P63 from Dako, 
Denmark). ER, PR, HER2 assays were per-
formed on the BenchMark XT autostainer 
(Ventana) based on the avidin-biotin complex 
method and an Envision (Dako) was used for 
detection of the other antibodies.

The American Society of Clinical Oncology/
College of American Pathologists (ASCO/CAP) 
immunohistochemical scoring criteria [7, 8] 
was used for determining ER, PR and HER2 sta-
tus. For ER and PR, nuclear staining in ≥1% of 
the tumor cells was considered positive. HER2 
immunoreactivity was evaluated on a standard-
ized scale from 0-3 based on the intensity of 
membranous staining and the proportion of 
staining of invasive tumor cells, and strong 
complete membranous staining in > 10% of 
tumor cells (3+) was considered positive. 
Samples were defined as immunopositive if 
they had the following: nuclear staining for 
Ki-67 and P63; membranous/cytoplasmic 
reactivity for CK5/6, CK10/13, CK14 and EGFR. 
Ki-67 labeling index was determined by count-
ing the number of positive cells in a total of 
1000 tumor cells.

According to CK/TN classification [9], tumors 
were classified as different molecular sub-
types. Tumors with ER negative, PR negative, 

HER2 negative and basal markers (CK5/6, 
CK14, EGFR) positive were considered as bas-
al-like phenotype [10-12]. Tumors with ER neg-
ative, PR negative, HER2 positive and basal 
markers (CK5/6, CK14, EGFR) positive were 
considered as basal-HER2 phenotype [13-15].

Fluorescent in situ hybridization

Fluorescent in situ hybridization (FISH) detec-
tion of HER2 gene amplification was performed 
in selected cases with FDA-approved 
PathVysion HER2 DNA Probe Kit (Abbott 
Laboratories). At least 20 invasive tumor cells 
in each slide were evaluated to determine 
HER2 gene copies and the ratio of HER2 gene 
versus chromosome 17 centromere signals. 
According to 2013 ASCO/CAP recommenda-
tions [8], HER2/CEP17 ratio >2.0 was consid-
ered HER2 gene amplification.

Results

In thirty cases of SCC, twenty-seven cases were 
basal-like phenotype, only three cases were 
basal-HER2 phenotype.

Clinical data

A summary of clinical features of three cases 
was provided in Table 1. Three patients were all 

Table 1. Clinicopathological features of 3 cases of primary SCC of the breast
Characteristics Case 1 Case 2 Case 3
Age 57 66 26
Location Right breast Right breast Right breast
Tumor size (cm) 4 5 3
Differentiation Moderately Moderately Poorly
Lymph node status 0/10 0/17 0/14
ER - - -
PR - - -
HER2
    IHC 3+ 3+ 3+
    FISH Amplified Amplified Amplified
CK5/6 + + +
CK14 + + +
EGFR - + -
Ki-67 (%) 30 30 80
Type of surgery Modified radical mastectomy Modified radical mastectomy Modified radical mastectomy
Chemotherapy
    Neoadjuvant No Yes No
    Adjuvant Yes Yes Yes
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female with 26, 57 and 66 years old. They all 
presented a palpable mass in the right breast. 
One patient had a core needle biopsy with a 
diagnosis of infiltrating carcinoma and received 
neoadjuvant chemotherapy before operation. 
At the time of initial diagnosis, no distant 
metastasis was found in three patients. A modi-
fied radical mastectomy was performed on 
three patients. No axillary lymph node metasta-
sis was found in three patients. All three 
patients received adjuvant chemotherapy after 
operation. No patients were treated with trastu-
zumab according to economic reasons. No 
relapse or metastasis was found in one patient 
after 25 months of follow-up. Another two 
patients could not be tracked.

Morphologic features

The tumors were 3 cm, 4 cm and 5 cm in size 
respectively. Grossly, all tumors had a cystic 
component. There was absence of skin or nip-

ple involvement in three tumors. All three 
tumors were pure squamous cell carcinoma 
and entirely composed of squamous tumor 
cells. Areas of necrosis and cystic change could 
be observed in each case (Figure 1A). Two 
tumors were moderately differentiated, and 
one was poorly differentiated. Two moderately 
differentiated tumors contained large nests of 
cells with abundant dense cytoplasm, perinu-
clear halos, intercellular bridges and pleomor-
phic cells. One case had overt keratinization 
(Figure 1B) and the other had focal keratiniza-
tion (Figure 1C). One poorly differentiated 
tumor contained increased mitotic activity and 
more poorly developed squamous differentia-
tion with clear cell change (Figure 1D). Ductal 
in-situ carcinoma of comedo type was found in 
one tumor. None of three cases showed any 
apocrine features. In the case received neoad-
juvant chemotherapy, minimal response was 
observed. The tumor cells were focally degener-
ated with stromal fibrosis and chronic inflam-

Figure 1. A. SCC showed cystic change with necrosis (case 1). (H&E, ×100); B. SCC with overt keratinization (case 
1). (H&E, ×200); C. SCC with focal keratinization (case 2). (H&E, ×200); D. SCC with clear cell change (case 3). (H&E, 
×200).
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matory cells infiltration. No lymphovascular 
invasion was found in three cases.

Immunohistochemical findings

All three patients were positive for P63 (Figure 
2A) and CK10/13. All three tumors exhibited 
basal-HER2 phenotype: negative for ER and 
PR, positive for HER2 protein with a score of 3+ 
(Figure 2B), and positive for at least two basal 
markers (CK14, CK5/6, EGFR) (Figure 2C). 
Ki-67 proliferation index was ranged from 30% 
to 80% in three cases.

FISH detection

FISH detection of HER2 gene in three cases all 
revealed HER2 gene amplification (Figure 2D). 
HER2/CEP17 ratio was counted as 7.5, 5 and 
2.5, with HER2 gene copies counted as 15, 15 
and 8 in three cases respectively.

Discussion

Microarray-based gene profiling of breast can-
cer has demonstrated distinct molecular sub-
types, including luminal A, luminal B, HER2 
overexpression and basal-like subtype, which 
can be used to predict prognosis and guide per-
sonalized therapy [16, 17]. These molecular 
subtypes can be identified by surrogate immu-
nohistochemical markers (ER, PR, HER2, Ki-67, 
CK5/6, CK14, EGFR, ect) in routine work [9, 
10]. However, the understanding of molecular 
subtype is still evolving, and its prognostic and 
therapeutic correlations are not well under-
stood. “Basal-like” tumors have been distin-
guished from the luminal, HER2-overexpressing 
tumors by gene expression microarray studies 
and immunohistochemical biomarker profiles, 
and have been considered to characterize 
mainly a single entity of breast tumors [11, 12]. 
But more studies [13-15, 18] showed that “bas-

Figure 2. A. P63 positive by IHC (case 3). (Envision, ×200); B. HER2 positive by IHC (case 2). (Envision, ×200); C. 
CK5/6 positive by IHC (case 1). (Envision, ×200); D. HER2 gene amplification revealed by FISH detection (case 3).
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al-like” tumor is a heterogeneous tumor entity. 
In Laakso’s study [18], basal cytokeratin–posi-
tive breast carcinomas were divided into basal 
and basoluminal subgroups based on the intra-
tumoral heterogeneity. The basoluminal tumors 
may represent an entity that is intermediate 
between uniformly CK5/14-positive basal 
tumors and totally CK5/14-negative luminal 
tumors, with distinctive features related to pro-
liferation activity, oncogene and biomarker sta-
tus, responsiveness to chemotherapy, and 
patient survival.

Recent evidence appears to contradict the 
longstanding assumption that HER2-
overexpressing and basal-like breast cancers 
are mutually exclusive subtypes. Clinical stud-
ies have suggested that HER2 gene-amplifica-
tion can take place also in a basal-like molecu-
lar background to generate basal-HER2+ 
tumors [13-15]. The presence of basal CK5/6 
cytokeratin expression in HER2+ tumors 
revealed a significant overlap in the histological 
features of HER2+/CK5/6+ and basal-like 
breast carcinomas [14]. Basal-HER2 subtype 
has distinct biological characteristics, may 
intrinsically resistant to trastuzumab and carry 
a worse prognosis than either the HER2-
overexpressing or basal-like subtype [13-15]. 
Identification of basal-HER2+ breast carcino-
mas may provide a rapid means to define sub-
groups of HER2-overexpressing breast cancer 
patients likely to display primary resistance to 
HER2 targeting therapies. Basal markers 
should also be detected in HER2-positive 
breast tumors to evaluate their response to 
therapy and prognosis. Abnormal signal trans-
duction pathways may be associated with the 
molecular mechanisms that could explain 
intrinsic resistance to trastuzumab in basal-
HER2+ tumors, such as secretomic and phos-
pho-proteomic signatures in a basal-HER2+ 
breast carcinoma model [14]. However, a clini-
cally practical approach to classify these 
tumors and their prognostic value remains to 
be clarified and validated.

Primary pure squamous cell carcinoma (SCC) of 
the breast is a rare form of invasive breast car-
cinoma, accounts for less than 0.1% of all 
breast carcinomas [1-4]. In our study, SCC 
accounted for about 0.1% of all invasive breast 
carcinoma in our database during five years. 
SCC of the breast mostly has a profile of basal-

like phenotype: “triple-negative” (ER, PR and 
HER2-negative) and overexpresses basal cyto-
keratins, such as CK5/6, CK14 and EGFR [3-5]. 
It is noteworthy that this profile has been dem-
onstrated in more than 95% of SCC. In our data 
of SCC, most of the cases (27/30) were also 
basal-like phenotype. A few studies focusing 
predominantly on the clinical behavior of pri-
mary SCC have been published [2-4]. SCC is 
generally considered as an aggressive, treat-
ment-refractory, clinical entity with poorer prog-
nosis than invasive ductal carcinoma.

It seems that HER2 overexpression is rather 
unusual in SCC, all available data regarding 
HER2 overexpression come from case reports 
and small retrospective studies [2, 4, 5, 19], 
and clinicopathologic features of this rare sub-
type of SCC haven’t been detailed described. In 
our data of SCC, only 3 of 30 cases had an 
unusual basal-HER2 phenotype. Since basal-
HER2 tumors may carry a worse prognosis than 
basal-like subtype according to previous stud-
ies [13-15], SCC with basal-HER2 phenotype 
may also have worse prognosis than basal-like 
SCC. More detailed molecular and clinicopatho-
logic studies should be focused on this rare dis-
tinct tumor to determine which patients are at 
risk for relapse, and to better tailor adjuvant 
therapy. Recognization of this unusual SCC in 
routine work may have obvious clinical 
significance.
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