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Abstract

Background: Adenoid cystic carcinoma and primary squamous cell carcinoma are both rare breast neoplasms,
which possess drastically different morphological and molecular features as well as distinguishing clinical behaviors
and prognosis.

Case presentation: In this report, we described a rare case in which concurrent adenoid cystic carcinoma and
keratinizing squamous cell carcinoma were diagnosed in contralateral breasts in an 85 year-old female patient. The
patient had a history of adenoid cystic carcinoma diagnosed 11 years ago, which was treated by partial
mastectomy followed by whole breast radiation. The recurrent carcinoma on the same side of the breast was small
in size but appeared to involve an intraductal papilloma. Also, a newly occurred large cystic mass was identified on
the contralateral breast, which histologically presented as a keratinizing squamous cell carcinoma with no glandular
differentiation. No in situ or invasive carcinoma was identified in the overlying skin of the lesion, and no
malignancy in a second site was found by PET-CT. Therefore, this lesion was mostly likely a primary squamous cell

carcinoma of the breast.

clinicopathological features.
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Conclusion: The concurrence of two such rare neoplasms was likely an incidental finding or was therapy-related.
However, more mechanistic studies are needed in order to understand whether predisposing genetic alterations
exist in this rare case. Besides, cases of both breast adenoid cystic carcinoma and carcinoma with predominant
squamous differentiation diagnosed in our institution were reviewed, which help to better characterize their

Background

Adenoid cystic carcinoma (ACC) is a malignant neo-
plasm mostly diagnosed in salivary glands and is a
rare finding in the breast. Histologically, ACC pos-
sesses a dual population of luminal epithelial and
myoepithelial cells, and has different morphological
variants including cribriform, tubular or solid
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patterns. Breast ACC is mostly triple-negative, but
generally has an indolent clinical behavior and favor-
able prognosis. In contrast, squamous cell carcinoma
(SCC) is an even rarer entity diagnosed in the breast,
with a much worse prognosis. The main differential
diagnosis for breast SCC are metaplastic carcinoma
and metastatic SCC from a second site. Primary squa-
mous cell carcinoma (PSCC) is a type of metaplastic
breast carcinoma with predominant squamous differ-
entiation. Molecularly, ACC is featured by MYB-NFIB
translocation, while no specific genetic alteration has
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been described in SCC. Here, we reported a rare case
in which ACC and PSCC were concurrently diag-
nosed in contralateral sides of the breast in an elderly
female patient.

Case presentation

A 85-year-old female patient with no significant med-
ical history was initially diagnosed with right breast
ACC in 2009. The lesion was 5cm in size and was
negative for estrogen receptor (ER), progesterone re-
ceptor (PR), and HER2. She was treated by partial
mastectomy and sentinel lymph node excision, and all
three lymph nodes examined were negative for meta-
static carcinoma. She was then treated by whole
breast radiation to the right breast. The patient did
not undergo recommended routine mammograms for
several years and represented to the hospital with en-
larging left breast mass 11years after the initial
diagnosis.

On physical examination, no mass was identified in
the right breast on palpation. However, a large and
firm mass could be palpated in the upper outer quad-
rant of the left breast. The mass appeared to move
independently of the underlying chest wall and over-
lying skin. Diagnostic mammogram identified a sub-
centimeter circumscribed equal density mass in the
central right breast (Fig. la). Besides, a big hyper-
dense partially circumscribed mass with associated
scattered calcifications was identified in the upper
outer quadrant of the left breast (Fig. 1b, c). The left
breast skin showed abnormal thickening in the an-
terolateral aspect. Both masses were PET avid, and no
hypermetabolic lesions at another site was detected
by PET-CT. The right mass was then removed by
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partial mastectomy, and the left mass was treated by
a total mastectomy followed by radiation.

For the right partial mastectomy specimen, micro-
scopic examinations showed a well-circumscribed
papillary lesion with fibrovascular cores within the di-
lated duct, which were consistent with intraductal
papillomas (Fig. 2a). Within the thickened fibrous
septae of the breast tissue, clusters of basaloid-
appearing small cells with cribriform structures and
abundant intraluminal mucinous material were identi-
fied. Focal areas of sebaceous differentiation were also
identified (Fig. 2b). Examination of the papillary le-
sions on higher magnification showed florid replace-
ment of papilloma epithelium by the basaloid cells,
with areas of luminal formation, mucinous material
deposition, and focal sebaceous differentiation (Fig.
2¢). At the periphery of the papillary lesion, an intact
myoepithelial layer could be identified (Fig. 2d).
Immunostains of the cell clusters in fibrous septae
showed that the basaloid cells were mostly positive
for p63 (Fig. 2e) and a small subset were positive for
CD117 (Fig. 2f). The dual populations of epithelial
and myoepithelial cells supported the diagnosis of
ACC. Immunostains also highlighted the p63-positive
myoepithelial cells (Fig. 2g) at the basal layer and the
CD117-positive luminal epithelial cells (Fig. 2h)
around luminal structures within the papillary lesion.
SOX10 is a sensitive marker for both breast and saliv-
ary gland ACC (Yang et al. 2019). The SOX10 immu-
nostain in this case showed positivity in both the
glandular structures (Fig. 2i) as well as the papillary
structures (Fig. 2j), which helped to confirm the diag-
nosis of ACC. Therefore, the right breast mass was
diagnosed as ACC involving intraductal papilloma.
The lesion was negative for ER, PR, and was not

Fig. 1 Radiologic findings. a Mammography for right breast showing a circumscribed subcentimeter mass (arrowhead). Previous surgical site can
also be identified (arrow). b Mammography for left breast showing a partly circumscribed mass with thickened overlying skin. No connection
between the mass and skin was noted. ¢ Computed tomography scan showing the lesions in both breasts
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Fig. 2 Microscopic and immunohistochemical examinations for the right breast lesion. a A large papillary lesion was present within a dilated
duct. b Groups of cribriform basaloid cells were present within the thickened fibrous septae adjacent to the papillary lesion, which showed bland
basaloid cells with prominent cribriform architecture, intraluminal mucin and foci of sebaceous differentiation. ¢ High power examination of the
papillary lesion revealed similar basaloid cells with area of sebaceous differentiation. d Periphery of the papillary lesion showed intact layer of
myoepithelial cells. @ Immunostain for p63 and (f) CD117 in glandular structures showed positivity for dual population of myoepithelial cells and
luminal epithelial cells. g Immunostain for p63 (g) and (h) CD117 in the papillary lesion also highlighted dual population of myoepithelial cells
and luminal epithelial cells. i Both the glandular structures and the (j) papillary lesion were also positive for SOX10 immunostain. (Hematoxylin-
eosin, original magnification x2 [a], x 20 [b], x40 [c, d]; Immunohistochemistry, original magnification x 20 [e, f, g, h]. x 20 [i, j])
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HER2-amplified. It was most likely a recurrence of
the previous right breast ACC.

For the left mastectomy, gross examination identi-
fied a hyperemic area of the breast skin with a central
ulceration (Fig. 3a). Sections of the specimen revealed
an ill-defined firm, tan-white lesion with a 9.1 cm
central cyst filled with red-brown fluid (Fig. 3b). The
nipple was grossly unremarkable. Microscopically, the
hyperemic skin revealed congested vessels in the
superficial and deep dermis and an area of skin ulcer-
ation. However, there was no evidence of in situ or
invasive carcinoma (Fig. 4a). Examination of the cystic
lesion identified invasive SCC (Fig. 4b), which showed
areas of prominent keratinization (Fig. 4c). No con-
nection between SCC and the overlying epidermis
was identified on multiple deeper level sections. The
stromal component of SCC was composed of haphaz-
ardly arranged spindle cells with abundant infiltration
of neutrophils, lymphocytes, and scattered eosinophils.
Rare mitosis could be found within the stromal spin-
dle cells (Fig. 4d). No glandular component was iden-
tified within the lesion. The nipple was also
unremarkable by microscopic examination. Immunostains
showed positivity for CK5/6 (Fig. 4e), p63 (Fig. 4f), and
CAMS5.2 (Fig. 4g) in the SCC, while the stromal spin-
dle cell cells were negative for these markers. Both
the epithelial and the stromal component were nega-
tive for SOX 10 (Fig. 4h). In addition, the lesion was
negative for ER, PR, and was not HER2-amplified.
Collectively, this lesion was diagnosed as a moderately
differentiated keratinizing SCC.

Page 4 of 8

Discussion and conclusions

Both ACC and SCC are rare breast lesions. ACC accounts
for less than 0.1% of breast cancer (Ghabach et al. 2010),
and most cases are negative for hormonal receptors and
are not HER2-amplified. The average size of reported
ACCs is 1.6 cm (Treitl et al. 2018). The diagnosis of ACC
is usually not challenging by identifying a dual population
of luminal epithelial and myoepithelial cells. Mucinous and
basement membrane materials are also usually present.
Similar to their counterparts in salivary glands, different
morphologic variants exist for breast ACC, including crib-
riform, tubular/trabecular, or solid. Perineural invasion is
also a common finding. Genetically, ACC is characterized
by MYB-NFIB fusion (Brill 2nd et al. 2011). However, a
subset of ACC can progress to high-grade triple-negative
breast cancer with the acquisition of additional genetic mu-
tations, like TAG2, KDM6A, and CDKI2 (Fusco et al.
2016). The solid variant of ACC is characterized by pre-
dominantly solid architecture composed of basaloid cells
with moderate to marked nuclear atypia (Zhou et al. 2012).
This subtype is more aggressive than conventional cribri-
form or tubular ACC, and demonstrates more frequent re-
currence and lymph node metastasis (Foschini et al. 2016;
Shin and Rosen 2002). Therefore, identification of the solid
variant may provide prognostic implications for breast
ACC patients. Despite of their triple-negative status, most
cases of breast ACC have an indolent clinical course (Treitl
et al. 2018; Bhutani et al. 2018; Romeira et al. 2016; Page
2005), with breast conserving surgery and postoperative
radiotherapy being the most commonly used therapy
(Soon et al. 2008; Sun et al. 2017).

not grossly connected with the overlying skin

Fig. 3 Gross examinations for left breast lesion. a Gross image for the left breast. An area of skin disruption was present in a background of
erythematous skin change. b Cut surface of the left breast lesion showing an irregular tan-white lesion with central cystic change. The lesion was
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Fig. 4 Microscopic and immunohistochemical examinations for the left breast lesion. a Skin ulceration with congested blood vessels in dermis.
Squamous epithelium adjacent to the ulceration appeared unremarkable. b Examination of the central cyst of the left breast lesion revealed cystic
lining by squamous cell carcinoma. ¢ Nests of squamous cell carcinoma with prominent keratinizing was noted diffusely in the lesion. d Stromal
spindle cells were mixed with acute and chronic inflammatory cells. Very rare mitotic figure was noted (arrow). @ Immuostains for CK5/6, f p63
and g CAM5.2 showed positivity in squamous cell carcinoma, but were are negative in the spindle cell component. h Both the squamous cell
carcinoma and the spindle cell component were negative for SOX10 immunostain. (Hematoxylin-eosin, original magnification x 10 [a, b, ¢, 20x

[d, h]; Immunohistochemistry, original magnification x 10 [e, f, gl, x 20 [h])

We summarized 9 cases of breast ACC diagnosed in  mastectomy followed by radiation. Chemotherapy was
our institution from 2003 to 2015 (Table 1), and the re- used for only 2 out of 9 cases. Tamoxifen was used for
sult showed that most cases were treated by partial only 1 case, which had 10% positivity for ER (case No.
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2). Besides this one, all the rest 8 cases were triple-
negative carcinomas. Besides, all 9 cases did not develop
lymph node metastasis. For follow-up, 8 out of 9 cases
did not show recurrence. The only recurrent case (case
No. 9) was the one described in this report. As noted,
this recurrent case had the largest size (5 cm) when diag-
nosed initially, which indicated the possible correlation
between tumor size and the recurrence risk.

In this case, the recurrent right breast ACC showed
predominantly cribriform architecture with areas of se-
baceous differentiation, which was a known associated
phenomenon (Tavassoli and Norris 1986). Histologically,
the neoplastic cells were relatively bland with no mitosis
identified. Therefore, it was considered to be a low-
grade lesion. However, the ACC was found to involve an
intraductal papilloma, which was the main reason for it
to become radiologically visible.

Breast PSCC is a type of metaplastic breast carcinoma
with more than 90% of malignant cells being the squa-
mous type (Hennessy et al. 2005). PSCC accounts for
less than 0.1% of breast neoplasm (Gupta et al. 2006)
and has a very aggressive clinical course. The median
overall survival for these patients is about 40 months
(Soliman 2019). Over 88% of breast PSCC cases are
negative for hormonal receptors (Soliman 2019), and
HER2 amplifications are rarely detected. About half of
PSCC patients presented with complex cystic masses by
imaging, with a mean size of 4.3 cm (Benoist et al. 2018).
No specific genetic alteration has been described for
SCC. The mean differential diagnosis for breast PSCC is
metastatic SCC from breast skin or other sites. The eti-
ology of PSCC is still not clear, though it may originate
from squamous metaplasia of breast ducts. This theory
was supported by the identification of SCC in situ in
breast, in which no glandular differentiation was identi-
fied (Arafah et al. 2016).

In our case, although the left breast skin showed an
area of ulceration, no in situ or invasive carcinoma was
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identified within the adjacent skin. The nipple was also
unremarkable by gross and microscopic examination.
The SCC had no direct connection with the overlying
skin. Besides, we noticed prominent vascular congestion
within the tumor and the overlying dermis. This finding
was possibly due to the mass effect of the lesion which
impeded the blood circulation in the left breast. The skin
ulceration was most likely secondary to irritation by
both the dermal vascular congestion and the underlying
carcinoma. Meanwhile, a sub-areolar hemangioma was
also found in the left breast, which was likely a nonspe-
cific incidental finding. PET-CT also did not identify any
malignancy in a second site. Collectively, this lesion was
not considered to be a metastatic SCC from the skin or
another site. Since the patient received radiotherapy for
her right breast ACC 11 years ago, it was possible that
the occurrence of her left breast lesion was correlated
with her previous therapy.

Breast squamous cell carcinoma is a rare diagnosis in
daily practice. Here, we summarized 11 cases of carcin-
oma that showed pure squamous differentiation on
breast biopsies (Table 2), which were diagnosed in our
institution from 2008 to 2020 (Table 2). It turned out
that 6 out of 11 cases (54.5%) were eventually diagnosed
as metaplastic carcinoma on excisions, and 3 of these 6
cases (50%) had ductal carcinoma in situ (DCIS) within
the lesion. Besides, 4 out of 11 cases (36.4%) were even-
tually diagnosed as metastatic SCC to the breast, with a
primary SCC being identified in either cervix or skin.
Only 1 out of the 6 metaplastic cases (16.7%) was diag-
nosed as breast PSCC. Finally, 1 out 11 cases (9.1%)
showed pure squamous differentiation but failed to iden-
tify a primary lesion outside of the breast site; however,
the lesion was connected with the surface breast skin.
Therefore, it was difficult to tell if the lesion was origi-
nated from the breast parenchyma or the breast skin. In
terms of surface markers’ expression, 8 out the 11 cases
(72.2%) were triple-negative carcinoma, and only 2 cases

Table 1 Clinicopathological features of nine cases of breast adenoid cystic carcinoma

No. Age (yr) Side Size (cm) ER, PR, HER2 status Treatment Follow-up (month) Recurrence status
1 57 R 35 TNBC Chemoradiation, Mastectomy 154 Alive, no recurrence
2 61 R 0.25 ER 10% (+) Partial mastectomy, Radiation, Tamoxifen 160 Alive, no recurrence
PR(-)
HER2 (-)
3 65 L 35 TNBC Partial mastectomy, Radiation 123 Alive, no recurrence
4 63 R 28 TNBC Partial mastectomy, Radiation 132 Alive, no recurrence
5 78 R 3 TNBC Mastectomy 6 Alive, no recurrence
6 58 R 29 TNBC Partial mastectomy, Radiation 74 Alive, no recurrence
7 72 L 18 TNBC Partial mastectomy 62 Alive, no recurrence
8 43 R 25 TNBC Partial mastectomy, Chemoradiation 58 Alive, no recurrence
9 74 R 5 TNBC Partial mastectomy, Radiation 128 Alive, Recurrent ACC on same

side, SCC on contralateral side
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(18.2%) showed positivity for ER and/or PR. Overall, this
cohort indicated that most breast cancer with pure squa-
mous morphology on biopsies would turn out to be
metaplastic carcinoma on follow up pathological exami-
nations. The diagnosis for metastatic SCC was easier to
be made if a primary site other than breast skin could be
identified. When breast skin involvement was present, it
was difficult to differentiate between breast PSCC and
breast skin SCC with parenchymal involvement.

Due to the rarity of breast SCC, there is limited ex-
perience in terms of treatment. However, compared to
invasive ductal carcinoma (IDC), radiotherapy and
breast-conserving surgery are less commonly used for
breast SCC. Chemotherapy is used more often for pa-
tients with low-risk SCC, but SCC is generally less re-
sponsive to chemotherapy compared to IDC. Hormonal
therapy is also not applicable to most patients since
breast SCC are usually triple-negative carcinomas. Over-
all, breast SCC is associated with poorer clinical out-
comes (Zhu and Chen 2019).

In summary, we described a rare case of concurrent
breast ACC and keratinizing PSCC in contralateral sides
of breasts in an elderly female patient. The ACC was
most likely recurrent, while the SCC could be an inci-
dental finding or be secondary to the patient’s previous
radiotherapy. Both lesions were negative for hormonal
receptors and were not HER2-amplified. Further studies,
for example next-generation sequencing of both lesions,
may be helpful to rule out potential predisposing genetic
alterations in this rare case.
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