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Abstract

Fine needle aspiration (FNA) cytology of two cases of breast pure squamous cell carcinoma (SCC) and
one invasive carcinoma mixed with SCC is reported. Cytopathologic findings of breast cancer vary greatly
because mammary carcinomas are composed of many subtypes. Squamous cells, both malignant and benign,
are occasionally seen in the breast FNA smears. Many differential diagnoses including various neoplastic and
non-neoplastic diseases should be raised when squamous cells are observed in the mammary FNA smears.
Squamous cells endowed with severe grade atypia obviously indicate malignancy. However, apparently benign-
looking squamous cells are seen in the FNA specimens of both malignant and benign breast disorders. Accurate
interpretation of cytologic findings is essential for discriminating malignant diseases from benign conditions. As
prognosis and therapeutic options depend on tumour subtypes, deducing tumour histologic subtypes from cytologic
specimens is useful for the appropriate treatment planning. FNA samples of pure SCC and invasive carcinoma
mixed with SCC were examined in detail in an attempt to clearly define the cytopathologic characteristics of pure
breast SCC. Careful review of the FNA slides of these cases helped us to recognize cytomorphologic findings useful

in the differential diagnoses and predicting of histologic pictures of mammary disorders containing squamous cells.

Keywords: Breast; Fine needle aspiration; Metaplastic carcinoma;
Papanicolaou stain; Squamous cell carcinoma

Introduction

Breast cancer isa common neoplasm. Surgeons, and gynaecologists/
obstetricians alike, are often encountered with mammary carcinoma in
the daily practice. Breast cancer comprises many histologic subtypes,
which affect prognosis. Squamous cell carcinoma (SCC) of the breast,
a subtype of mammary cancer, is defined as the tumour in which >90%
of tumour cells are composed of squamous carcinoma cells [1,2]. Breast
pure SCCis rare, with an incidence from 0.05% to 0.4% of breast cancer
[3-6]. As a result, its cytologic findings have been only sporadically
described [5-14].

Squamous cells are occasionally seen in the cytologic specimens of
various mammary disorders. These wide-ranging lists of differential
diagnoses include pure SCC, metaplastic carcinoma with squamous
differentiation, adenosquamous carcinoma, invasive ductal carcinoma
mixed with SCC, phyllodes tumour, fibroadenoma (FA), duct ectasia,
sub-areolar abscess, intra-ductal papilloma, and cyst [15]. Among
these, malignancies should be correctly discriminated from benign
disorders. Furthermore, once diagnosed as malignant, an accurate
assessment of tumour subtypes is beneficial because the treatment
options may need to be tailored accordingly. As fine needle aspiration
(FNA) cytology is usually employed as the first examination for the
breast mass of undetermined diagnosis, cytologic findings should
be efficiently utilized to facilitate management of the patient. FNA
cytologic findings of two cases of mammary breast pure SCC and one
patient of invasive carcinoma mixed with SCC were compared with
histologic findings in an effort to determine the cytologic findings
useful for the differentiation of pure SCC from other malignant and
benign mammary lesions. Prediction of histologic subtypes from
cytologic specimens may be beneficial for the management of breast
cancer.

Case Presentation
Casel

A 49 year old woman with a painless lump in her right breast was
referred to our hospital. Ultrasonography (US) demonstrated a 1.4 x
1.0 cm hypoechoic solid mass in the lateral region. FNA slides were
very cellular with markedly atypical cells that appeared as clusters and
as single cells in a necrotic/inflammatory background (Figure 1A).

Figure 1a: The slides were very cellular. Highly atypical cells were plentifully
observed both as single cells and clusters in a necrotic/inflammatory
background. Numerous naked nuclei were also present. Many Orange G-philic
cells were also seen (Papanicolaou stain, x100).
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The nuclei were highly pleomorphic with respect to size and shape.
The nuclear/cytoplasmic (N/C) ratio was elevated and the nuclear
membrane was ragged and thickened. The nuclei contained coarsely
granular chromatin and enlarged pleomorphic nucleoli (sometimes
multiple). Naked atypical nuclei were also seen. The ample cytoplasm
was dense, often Orange G-philic with distinct cell border (Figure 1B).
These cytologic findings were compatible with SCC. Systemic surveys
revealed no distant disease. In the resected breast, an 18 14 x 13 mm-
sized solid tumour was confined within the mammary parenchyma
(not shown). Histologically, both the main tumour and intra-ductal
spreads had small central cystic spaces filled with necrosis (not
shown). Anisonucleosis was marked, and many bizarre/giant nuclei
associated with large nucleoli were present. Keratinization with inter-
cellular bridge was clearly visible in the main tumour (Figure 1C) and
also in the intra-ductal spread (not shown). These histologic findings
confirmed the cytologic diagnosis of SCC. ER/PR/HER2 expressions
were all negative. There was no metastasis in the sentinel lymph node.
She has been followed for 86 months without any sign of recurrence.

Case 2

A 53 year old female presented with a mass in her left breast (upper
medial region). Mammography and US demonstrated a 21 x 18 x 16
mm solid tumour, to which FNA was performed. The overall cytologic
pictures in low power inspection were essentially the same as the Case
1. FNA yielded cellular slides enriched in numerous atypical cells,
which appeared as both densely aggregated and dispersed cells. These
cells had pleomorphic nuclei with high N/C ratio, hyperchromasia,
rough and thickened nuclear border, and conspicuous nucleoli. Their
cytoplasm was often Orange G-philic, broad, and solid. The background
was necrotic and inflammatory (Figure 2A and 2B). These cytologic
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Figure 1b: High power view demonstrated severely atypical cells associated
with giant nuclei with large nucleoli and coarsely granulated chromatin. Some
cancer cells have thick, solid cytoplasm that is Orange G-philic suggesting
keratinization (Papanicolaou stain, x400).

Figure 1c: Histology of the resected tumour. Atypical cells with bizarre,
giant nuclei with hyperchromatic, coarsely granulated chromatin were
seen. Keratinized cells with intercellular bridge formation were also noted
(arrowhead) (gHematoxylin and eosin stain, x200).

findings suggested SCC. Macroscopically, the tumour was solid but
histologically centrally cystic both in the main tumour and ductal spread
as in the Case 1 (not shown). Adipose tissue invasion was present. The
cancer cells showed occasional keratinization and prominent inter-
cellular bridges, with marked nuclear irregularity, anisonucleosis,
hyperchromasia, coarsely granular chromatin, and irregularly/partially
thickened nuclear membrane (Figure 2C). Mitoses, including aberrant
ones, were sometimes seen (not shown). The histologic examination
verified cytologic diagnosis of SCC. Molecular biomarkers status was
triple negative. There was no lymph node involvement. The post-
operation course has been uneventful for 83 months after the surgery.

Case 3

A 50 year old woman complained of an induration in her left
breast and referred to our hospital from a local physician. A hard
mass (7 x 6.5 cm) mass in the left lateral region and a ~J2-cm axillary
lymph node were palpable. The skin above the tumour was reddened

Figure 2a: The smears were cell-rich. Cells with marked atypia appeared as
dispersed cells and aggregated clusters. The background showed tumour
diathesis. (Papanicolaou stain, x100).

Figure 2b: Cancer cells had irregular and thickened nuclear membrane.
The chromatin was remarkably hyperchromatic, and coarsely granular
(Papanicolaou stain, x400).

P

Figure 2c: Histologically, the cancer cells showed striking cellular/nuclear
pleomorphism. Keratinized cell was present (left upper corner) (gHematoxylin
and eosin stain, x200).
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indicating cutaneous infiltration. In low power field, the FNA smears
were very cellular, in which highly atypical cells were abundantly
seen in an inflammatory and necrotic background (Figure 3A). These
cytologic findings were analogous to those of the Case 1 and 2. In
close up view, atypical cells showed elevated N/C ratio, anisonucleosis,
hyperchromasia, and coarse granular chromatin were observed. Some
cancer cells had Orange G-philic broad cytoplasm. These cytologic
pictures looked essentially same as previous two cases. However,
careful observation of entire specimens in high power disclosed minor
differences in some tumour cells. In these cells, nuclear atypia was less
severe compared with Case 1 and 2. These nuclei, generally ovoid in
shape, were less pleomorphic while those of the Case 1 and 2 were
markedly so, occasionally associated with bizarre and giant nuclei.
Chromatin granularity was finer. Scrupulous examination of the entire
slides revealed remnant gland formation (Figure 3B). These findings
indicated that the cancer cells had characteristics of adenocarcinoma
besides SCC. Orange G-philic cell clusters (Figure 3C) and tadpole-
like cells (Figure 3D) were also noted. In some Orange G-philic cells
aggregates, the N/C ratio was lower, nuclear atypia was milder, and the
chromatin was less hyperchromatic (Figure 3C). The tadpole-like cells
lacked pyknotic, hyperchromatic nuclei. These findings suggested that
these cells were squamous morule/metaplasia cells rather than true SCC
cells. Core needle biopsy (CNB) specimens demonstrated solid growth
of highly atypical cells (Figure 3E) and invasive growth of cancer cells
with inconspicuous gland formation and squamous morules (Figure
3F). These histologic findings meant invasive carcinoma mixed with
SCC. Hormonal receptor expression was ER (+), PR (-), and HER2
(3+). She was lost to follow up before the treatment.

All these cases had no skin tumours around the breast lesions or

Figure 3a: In low power view, the slide looked similar as cases 1 and 2:
atypical cells, some were Orange G-philic, were copiously procured in a
necrotic/inflammatory background (Papanicolaou stain, x100).

Figure 3b: Vestigial gland formation was discernible (arrowhead)
(Papanicolaou stain, x400).

Figure 3c: The nuclei in the aggregated Orange G-philic cells (arrowhead)
had lower nuclear/cytoplasmic ratio and less hyperchromasia compared with
cancer cells in the Case 1/2 (Papanicolaou stain, x400).
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Figure 3d: Tadpole-like keratinized cells were seen. However, the nuclei were
neither pyknotic nor hyperchromatic (Papanicolaou stain, x 400).

Figure 3e: In the excised tumour, foci of squamous cell carcinoma were
observed (gHematoxylin and eosin stain, x200).

other SCC of oro-naso-pharingo-laryngeal, oesophageal, pulmonary,
and gynaecologic origin.

Discussion

Squamous cells are rarely observed in the breast FNA smears.
In one study, squamous cells, whether malignant or benign, are
identified only in 0.34% of breast FNA samples, in which squamous
cells are seen in the FNA smears of various kinds of mammary
lesions such as metaplastic carcinoma with squamous differentiation,
adenosquamous carcinoma, phyllodes tumour, fibroadenoma (FA),
duct ectasia, sub-areolar abscess, intra-ductal papilloma, and cyst
[15]. Usually, malignant squamous cells in metaplastic carcinoma,
including pure SCC, are readily recognized by their marked cellular/
nuclear atypia and pleomorphism, high mitotic activity, increased N/C
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Figure 3f: In some part of the tumour, gland formation (single arrowhead) and
squamous morule (double arrowheads) were also observed (gHematoxylin
and eosin stain, x200).

ratio, hyperchromatism associated with coarsely granular chromatin,
thickened nuclear membrane [5,6,8,9,11,14,16].

Cytologic diagnosis of mammary SCC is readily made when
atypical squamous cells with nuclear/cytoplasmic pleomorphism are
abundantly obtained as dispersed cells and as clusters. Typically, the
nuclei are associated with high N/C ratio, hyperchromasia, coarsely
granular chromatin, and proliferated and ragged nuclear border. The
cytoplasm is usually ample, thick, and often Orange G-philic suggesting
keratinization [5,6,8,9,11,14,16]. Nonetheless, metastasis from more
common SCCs to the breast should be ruled out because primary
mammary SCC is rare. Though metastasis of SCC to the breast is also
an unusual event, metastases from uterine cervix [5,7,17], oesophagus
[18], and lung [5,19] have been reported. Since the cytologic findings
of SCCs arising from extra-mammary organs are essentially the same
as those of breast SCC [5], differential diagnosis with cytology alone
is impossible. Systemic surveys for excluding extra-mammary SCCs
are indispensable for the diagnosis of mammary SCC. Past history of
SCC is helpful information. Multiple lesions, particularly when present
within the breast [17], strongly suggest metastasis. Another differential
diagnosis is SCC developed in skin and its appendage. SCC arising
from the skin in the proximity of the breast should also be excluded.

The FNA smears of our three cases looked similar in low power view.
Many atypical cells with severe cellular/nuclear pleomorphism were
seen in the tumour diathetic background. These cells were often Orange
G-philic. These smears indicated high grade cancer, particularly SCC.
However, close inspection in high power revealed some diagnostically
meaningful differences in the Case 3. These included milder degree
atypia (nuclear pleomorphism, nuclear membrane, hyperchromatism,
and chromatin pattern), occurrence of metaplastic squamous cells, and
vestigial gland formation.

Pure SCC cells showed marked nuclear pleomorphism,
anisonucleosis and hyperchromasia. Their nuclei had thickened/
ragged membrane, and contained roughly granular chromatin. Giant/
bizarre nuclei were often present (Figures 1A, 1B, 2A and 2B). Their
dense and solid cytoplasm was often Orange G-philic indicating
keratinization (Figures 1B and 2B). These cytologic diagnoses as pure
SCC were confirmed histologically in the resected tumours (Figures 1C
and 2C). On the other hand, nuclear anisonucleosis and pleomorphism
was less prominent in the Case 3. The nuclear contour was sometimes
round to oval, and giant/bizarre nuclei were uncommon. The nuclear
membrane was generally smooth and slim. The chromatin was paler
and powdery granular (Figures 3B and 3C). Attentive observation of
cytologic smears in high power magnification would disclose these
differences of nuclear atypia.

Orange G-philic cell groups were also seen in the Case 3, but
nuclear atypia, increased N/C ratio, and hyperchromasia was missing
(Figure 3C) when compared with those of pure SCC cells (Figures 1B
and 2B). These Orange G-philic cells were thought as metaplastic cells
rather than SCC cells. Histologically, these clusters of Orange G-philic
cells with bland nuclei (lower N/C ratio, smooth nuclear membrane,
and fine chromatin pattern) corresponded to squamous morule (Figure
3F). Benign looking squamous cells are seen both in malignant and
benign breast lesions including adenosquamous carcinoma, phyllodes
tumour, FA, duct ectasia, sub-areolar abscess, intra-duct papilloma
and cyst. Dyskeratosis (such as keratin pearl formation) is seen in
SCC, adenosquamous carcinoma, sub-areolar abscess, and intra-ducat
papilloma. Squamous eddies were present in SCC, adenosquamous
carcinoma, FA and intra-duct papilloma [15]. Therefore, presence
of bland squamous is inconclusive whether the lesion is benign or
malignant. However, foamy macrophages, myxoid stroma (FA), and
papillary epithelial clusters (intra-ductal papilloma) are suggestive of
benign conditions [15]. In very well differentiated SCC, squamous
cells with minimal cellular/nuclear atypia are observed along with
numerous surface-type squamous cells with centrally located small
nuclei and inflammatory cells. These cytologic findings are confusing
with epidermal cyst. Nonetheless, cytologic differential diagnosis may
be possible by paying rigorous attention to anuclear keratinized cells
and granular cells, which are usually seen only in epidermal cyst [12].

Remnant gland formation was discernible in the FNA specimen of
the Case 3 (Figure 3B), which was also recognized in the CNB specimens
(Figure 3F). These findings suggested that pure SCC was an unlikely
diagnosis. Even if a cytologic diagnosis of SCC becomes evident during
the microscopic examination, rest of the whole specimens should
be scrutinized in order not to overlook additional findings that may
suggest other diagnostic possibilities. Whether the diagnosis is pure
SCC or else would affect the treatment plan. Majority of breast SCC
is usually ER/PR negative. For example in one case series, 84.8% and
87.9% of mammary SCCs were ER and PR negative, respectively
[20]. In another study, 97.8% and 95.6% of breast SCC were ER and
PR negative, respectively [21]. On the other hand, in adenosquamous
carcinoma, ER was positive in 80% and PR was positive in 66.7%,
respectively [4]. In fact in our cases, two pure SCC were both triple-
negative while invasive carcinoma mixed with SCC was positive for ER
and HER2.

Meticulous analyses of cytologic findings would help to predict
clinicopathologic characteristics of the specimens. Cytopathologic
diagnoses should be maximally utilized for the guide of subsequent
examinations for the definitive diagnosis and therapeutic planning.
In addition to simply determining whether the sample is malignant or
benign, cytopathologists should not miss additional findings that help
to facilitate clinical processes.
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