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Abstract Salivary gland-like breast tumors are rare and diagnostic challenging tumors. The

tumors show similar histological features and molecular diagnostic alterations to their

counterpart in the salivary glands, except for acinic cell carcinomas. Some tumors show a

complex epithelial and myoepithelial composition (pleomorphic adenoma, basal cell adenoma,

adenomyoepithelioma, and adenoid cystic carcinoma). In contrast, others are predominantly

epithelial (polymorphous adenocarcinoma, mucoepidermoid carcinoma, secretory carcinoma,

and acinic cell carcinoma). Some tumors are benign, while others are carcinomas of low

malignant potential. Occasional cases show high-grade transformation and aggressive behavior,

with distant metastases.

Despite being triple-negative tumors, they do not require conventional chemotherapy in most

instances, except for cases with high-grade histology and metastases. Limited experience exists

in metastatic secretory carcinomas with pan-NTRK inhibitor therapy, which is promising.

n 2022 SESPM. Published by Elsevier España, S.L.U. All rights reserved.
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Resumen Los tumores de la mama tipo glándula salival son raros y de diagnóstico difícil. Estos

tumores tienen características histológicas y alteraciones moleculares similares a sus tumores

homólogos de la glándula salival, excepto los casos de carcinoma de células acinares. Algunos

tumores muestran una composición compleja, estando formados por células epiteliales y

mioepiteliales (adenoma pleomórfico, adenoma de células basales, adenomioepitelioma,

carcinoma adenoide quístico). Otros tumores son predominantemente epiteliales (adenocarci-

noma polimorfo, carcinoma mucoepidermoide, carcinoma secretor, carcinoma de células

acinares). Algunos tumores son benignos y otros son carcinomas de bajo potencial de malignidad.

Ocasionalmente, estos tumores muestran transformación de alto grado y comportamiento

agresivo, con metastasis a distancia.

A pesar de ser tumores triple-negativos, no requieren quimioterpia convencional en la mayoría

de los casos, excepto los casos con histología de alto grado y metástasis. Existe una limitada
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experiencia en el tratamiento del carcinoma secretor metastásico con inhibidores de pan-NTRK,

con resultados prometedores.

n 2022 SESPM. Publicado por Elsevier España, S.L.U. Todos los derechos reservados.

Introduction

Salivary gland-like breast tumors (SGLBT) are histologically
similar to their counterpart in the salivary glands, and they
harbor similar genetic alterations, except for acinic cell
carcinomas.1–5 Some tumors show mixed epithelial and
myoepithelial differentiation (pleomorphic adenoma, basal
cell adenoma, adenomyoepithelioma, and adenoid cystic
carcinoma), and others show epithelial differentiation only
(acinic cell carcinoma, mucoepidermoid carcinoma, pleo-
morphic adenocarcinoma, and secretory carcinoma). Most
SGLBT are triple-negative; they do not express estrogen or
progesterone receptors and HER2 amplification. However, in
most cases, they behave as low-grade tumors, and they do
not require chemotherapy like conventional triple-negative
tumors of the breast do.

Because these tumors are rare and present variable
histologic patterns, their diagnosis requires careful histologic
assessment and immunophenotyping. They harbor highly recur-
rent molecular alterations, often identical to their salivary
gland counterpart, which are of diagnostic importance.2

In this article, we review the epidemiology, histology,
molecular pathology, and biological behavior of SGLBT.

Pleomorphic adenoma and myoepithelioma

Pleomorphic adenoma (PA) is a benign tumor with an
epithelial and myoepithelial component set within a
myxochondroid stroma.1,4,6–8

Usually arises in the periareolar region. Imaging studies
show a rounded lesion akin to a fibroadenoma. Predomi-
nantly occurs in adult women but rarely presents in men.
Although frequent in the salivary glands, it is rare in the
breast.

PA usually measures 1–2 cm. Like their salivary gland
counterpart, PA of the breast is composed of neoplastic
epithelial and myoepithelial cells, organized in ducts, glands,
cellular nests, and dispersed cells (Fig. 1). The cellular density
is highly variable. The stroma is myxochondroid, and cartilag-
inous or osseous metaplasia can occur.

Myoepitheliomas are considered within the spectrum of
PA, and are characterized by the absolute predominance of
myoepithelial cells, absence of ductules, and presence of
acellular, mucoid, or hyalinized stroma. They lack chondroid
or chondromyxoid matrix. They are very rare in the breast.4

Immunohistochemistry (IHC) shows positive myoepithelial
and basal cell markers (p63, p40, CK14, SOX10, SMA, and

Fig. 1 Pleomorphic adenoma. A: shows a well-circumscribed, rounded tumor. B: the tumor shows a reticular pattern, with ductules

and abundant myxoid stroma. C: predominance of plasmacytoid myoepithelial cells. D: predominance of spindle myoepithelial cells.

E: SOX10 shows nuclear positivity. F: CK7 is uniformly positive.
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calponin) with variable expression. The epithelial compo-
nent is positive with pancytokeratins, low-molecular-weight
cytokeratins, and EMA.

Pleomorphic adenoma gene 1 (PLAG1) is consistently
rearranged in PA of the salivary glands. PLAG1 protein is
overexpressed in PA and can be positive by IHC. The high-
mobility group AT-hook-2 (HMGA2) gene show recurrent
translocation, and HMGA2 protein is positive by IHC. A PA
harboring an HMGA2- WIF1 fusion gene and another case
harboring a PLAG1 rearrangement are reported in the
breast.3

Although PA of the breast is benign, recurrences occur
after incomplete excision. Carcinoma ex-pleomorphic ade-
noma of the breast is exceedingly rare.9

Basal cell adenoma

Basal cell adenoma (BCA), also called cylindroma of the
breast, is histologically similar to its salivary glands and skin
counterpart. It comprises basaloid myoepithelial cells
arranged in nests and cords, surrounded by basement
membranes. They lack the myxochondroid stroma of
pleomorphic adenomas.10–16

They present as nodular lesions, with predominance in
the retroareolar tissue.

Less than 20 cases are described in the breast.10–16 They
occur predominantly in postmenopausal women with a mean
age of 70 years (range between 37 and 85 years).

They measure between 7 and 25 mm and are well-
circumscribed.

In the breast, like in the salivary glands, they present
different architectural patterns: solid, trabecular, tubular,
and membranous. They show thick hyaline basement

membranes and hyaline material droplets imparting a
typical jigsaw puzzle-like pattern (Fig. 2). The basement
membrane material is PAS-positive. The basaloid cells are
monotonous; with dense chromatin and inconspicuous
nucleoli, they show scant cytoplasm. Ductules are present
in the center of the nests and at the periphery.

Immunohistochemistry shows basal-myoepithelial cells
positive with CK14, p63, and SOX10. The ductules are
positive with CK7 and EMA. The tumors are triple-
negative.

The differential diagnosis includes adenoid cystic carci-
noma, polymorphous adenocarcinoma, and carcinomas
showing basaloid features. The diagnosis is based on these
tumors' characteristic histological, immunohistochemical,
and molecular alterations.

The characteristic molecular alteration of BCA is a
mutation of the CYLD gene located in 9p21. This mutation
was confirmed in a breast cylindroma. CYLD mutation is
responsible for Brooke-Spiegler and familial cylindromatosis
syndromes.12 In the breast, two syndromic cases are on
record.12 MYB mutations are not associated with BCA of the
breast.

BCA of the breast shows no evidence of lymph node or
distant metastases.

Adenomyoepithelioma

The WHO Classification of Breast Tumors, defines
adenomyoepithelioma (AME) as a biphasic neoplasm charac-
terized by small epithelium-lined spaces with inner ductal
cells and proliferation of variably enlarged abluminal
myoepithelial cells.1,17–19

Histologically AME are benign, atypical, or malignant.17–19

Fig. 2 Basal cell adenoma, membranous type. A: the tumor shows a jigsaw pattern. B: clusters of basaloid cells surrounded by thick

basement membranes and show hyaline droplets. C: the myoepithelial cells are p63 positive. D: CK7 highlights the presence of

ductules among the myoepithelial clusters.
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Benign AME

Represent less than 0,5% of breast tumors.17

They occur predominantly in postmenopausal women as
rounded or lobulated masses. Sometimes they present cystic
change and calcifications. Their mean size is 11 mm
(2–40 mm).1,17

Histologically, they show epithelial cells and
myoepithelial cells, the latter usually predominate. They
form tubules lined by epithelium and surrounded by
myoepithelium (Fig. 3A).

The epithelial cells are cuboidal to columnar, with
eosinophilic cytoplasm. The myoepithelial cells can be
rounded or spindle-shaped; their cytoplasm is lightly
eosinophilic to clear. They may form aggregates. The tumors
may show foci of metaplasia (squamous, sebaceous, apo-
crine, or cartilaginous). They may present areas of collag-
enous spherulosis with abundant hyaline basement
membrane-like deposits.

Five histological patterns are described: tubular, lobu-
lated, spindle cell, adenosis-like, and intraductal papillary
type.17

Benign AME express ER and PR focally. The luminal cells
are positive with low-molecular weight cytokeratin and EMA.
Myoepithelial cells are positive with myoepithelial markers
(p63, p40, SOX10, and calponin) and basal cell cytokeratins
(CK14, CK 5–6), but the expression can be variable and
aberrant in some cases.

The genetic alterations described in AME differ in cases
ER-positive and ER-negative. ER-positive cases harbor
recurrent and mutually exclusive PIK3CA and AKT1 muta-
tions. ER-negative cases show recurrent HRASQ61R/K

hotspot mutations, often coexisted with mutations affecting
PI3K-AKT genes.18 HER2 is not amplified in AME.

Benign AME show an absence of cytological atypia, low
mitotic rate (<3 mitoses/10 high-power fields), and low Ki67
index (<10%). Most patients are cured with surgery, but
recurrence may occur due to incomplete excision or
multicentricity. Exceptional patients with distant metasta-
ses are on record.17

Atypical AME

AME that presents some but not all the features of
malignancy are classified as atypical AME, including over-
growth of the epithelial or myoepithelial component,
moderate mitotic activity (3–10 mitoses/10 high-power
fields), mildly infiltrative growth pattern, and focal necro-
sis.17 They represent approximately 25% of AME. Local
excision with adequate margins is recommended. Local
recurrences are more frequent than in benign AME, but
metastases are exceptional.

Malignant AME

In malignant AME (M-AME), the malignancy may arise in the
epithelial or the myoepithelial component or from both cell
types.1

Rakha et al. propose the classification of M-AME in three
categories: M-AME in situ, M-AME invasive, and AME with
invasive carcinoma.17

M-AME in situ shows histological features of benign AME with
a biphasic cell population of epithelial and myoepithelial cells
with areas of ductal carcinoma in situ (DCIS). The management
is similar to DCIS.

M-AME invasive shows a biphasic epithelial–myoepithelial
cell population, with malignant features, including cytolog-
ical atypia, overgrowth of myoepithelial cells, high mitotic
activity (>10 mitoses/10 high-power fields), necrosis, and
invasive features with stromal response (Fig. 3B). Ductal
spread may correlate with the risk of local recurrence.

AME with invasive carcinoma shows invasive carcinoma of
no special type, invasive lobular carcinoma or metaplastic
carcinoma.

M-AME have the capability of local recurrence and distant
metastases, more often hematogenous to the lungs and
brain, and infrequently to lymph nodes.1,17,19 Their man-
agement should be similar to that of the corresponding
invasive carcinoma.

Adenoid cystic carcinoma

Adenoid cystic carcinoma of the breast (AdCCB) is an invasive
carcinoma composed of epithelial and myoepithelial neoplastic
cells, associated with a basophilic matrix and reduplicated
basement membrane material.1

AdCCB usually presents as a solitary lesion, but maybe
multifocal. It has a preference for the retroareolar region.
Because it is generally well-circumscribed, it may mimic a
benign lesion in imaging studies. They represent less than 1%
of breast tumors, affecting predominantly adult women with
a median age range between 58 and 66 years.2

Three subtypes are recognized histologically, with prog-
nostic implications: classic AdCCB, solid-basaloid AdCCB,
and AdCCB with high-grade transformation (Fig. 4).1,20

Classic AdCCB shows a double population of myoepithelial
and epithelial cells. They form tubules, cribriform glands,
and solid nodules. The characteristic feature of classic
AdCCB is the cribriform pattern, formed predominantly by
myoepithelial cells surrounding pseudolumina, occupied by
myxoid stroma. They show low-grade cytological atypia and
no necrosis.

Fig. 3 A: a benign adenomyoepithelioma shows luminal cells

surrounded by myoepithelial cells with clear cytoplasms. B: a

malignant adenomyoepithelioma shows overgrowth of atypical

myoepithelial cells.
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In solid-basaloid AdCCB, solid nests of basaloid cells
predominate, with moderate to marked nuclear atypia,
ductules, and a minor component of classic AdCCB.

AdCCB with high-grade transformation presents areas
with loss of the biphasic ductal–myoepithelial differentia-
tion. They show high-grade cytological atypia, mitoses, and
necrosis.

The tumors generally show a triple-negative immuno-
phenotype but express estrogen receptors in a minority of
cases.

Classic AdCCB presents myoepithelial markers (p63, CK5/6,
and CK14) in the majority of the cells. Luminal cells line
ductules and tubules, and are CK7 and CD117 positive. The MYB
antibody shows nuclear staining of the myoepithelial cells of
ACC (Fig. 4). However, positive MYB staining may occur in other
tumors (breast carcinomas, thymoma, lymphoma, colon carci-
noma, and squamous cell carcinomas).20

The majority of AdCCB present a recurrent chromosomal
translocation t (6;9) (q22–23; p23–24), responsible for the
fusion of MYB and NFIB and overexpression of MYB. AdCCB
lacking the fusion gene MYB-NFIB may show MYBL1 rear-
rangements or MYB amplification. Solid-basaloid AdCCB
display alterations affecting the NOTCH pathway-related
genes.3 A recent study indicates that solid-basaloid AdCCB
are molecularly heterogeneous, and clinically more aggres-
sive than classic AdCCB.21

The differential diagnosis of AdCCB includes other lesions
with cribriform and solid patterns, such as collagenous
spherulosis, cribriform carcinoma, neuroendocrine carci-
noma, solid papillary carcinoma, triple-negative carcinoma
of no special type, and basal cell adenoma with cylindroma
pattern.20

Basaloid carcinomas lacking a cribriform pattern or other
features of AdCCB may occur.20 The diagnosis of AdCCB
should be based on histology, immunohistochemistry, and
diagnostic molecular pathology.

AdCCB belongs to a group of triple-negative breast
carcinomas with an excellent prognosis in most cases. Local
recurrences may occur after breast-conserving surgery,
especially in patients with multifocality. Lymph node
metastasis and distant visceral metastasis are very unusual
in classic AdCCB.

AdCCB are graded according to the Nottingham grading
system and to the system proposed by Foschini (grade 1,
classic AdCC; grade 2, SB-AdCC; grade 3, AdCC with high-
grade transformation). Adverse prognostic signs include
positive margins, high-grade, perineural invasion,
lymphovascular invasion, and lymph node metastases.

Most classic AdCCB can be treated with breast-conserving
surgery, without chemotherapy.1,20

Polymorphous adenocarcinoma

Polymorphous adenocarcinoma (PAC) of the breast, like its
counterpart in the salivary glands, is characterized by
monotonous nuclear features, diverse architectural growth
patterns, myxohyalinized stroma, and perineural invasion.1

Only three cases have been described in the breast.22

The tumor patterns are described as solid, fascicular,
tubular, and cribriform. They tend to be circumscribed and
may show a targetoid appearance around nerves. The cells
show small, round to oval nuclei, and inconspicuous nucleoli.
The cytoplasm can be lightly eosinophilic. The mitotic
activity is low, and they show no necrosis.

IHC shows triple-negative tumors, positive pancytokeratins,
absent myoepithelial markers, and variable expression of p63.
BCL2 is positive.

The differential diagnosis of PAC in the breast includes
AdCC and invasive lobular carcinoma.

AdCC are basaloid tumors with double epithelial and
myoepithelial cell populations, while the cells in PAC are

Fig. 4 Adenoid cystic carcinoma. A: the tumor shows a classical cribriform pattern, with pseudolumina containing mucoid material.

B: p63 is uniformly positive in the myoepithelial cells. C: MYB is positive in the myoepithelial cells. D: adenoid cystic carcinoma shows

a solid-basaloid pattern. E: adenoid cystic carcinoma with high-grade transformation, to the left, the tumor shows atypical cells

forming pseudolumina. To the right, the tumor cells show solid clusters.
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eosinophilic. The cribriform pattern in AdCC is usually
extensive but usually focal in PAC. The presence of
myoepithelial markers and the expression of MYB is
characteristic of AdCC. Lobular carcinoma may resemble
cytologically and architecturally to PAC. However, most
lobular carcinomas express ER and PR, showing deficient
E-cadherin expression.

One of the three reported cases of PAC of the breast
developed widespread metastases.22

Mucoepidermoid carcinoma

Mucoepidermoid (MEC) of the breast, like their counterpart
in the salivary glands, is characterized by four different cell
types: mucinous, intermediate, squamoid, and basaloid.
They lack true keratin with squamous pearl formation.1–5

They occur in adult women with an age range of 29–80-
years.

Less than 50 cases are on record in English literature.
Macroscopically, they form relatively well-circumscribed

nodules and cystic spaces.
Microscopically, the tumor cells show a characteristic

zoning arrangement, which IHC can highlight. The mucinous
cells predominate in the central part of the tumor and the
basaloid cells at the periphery.

Grading using the Auclair system designed for salivary
gland tumors or the Nottingham system provide useful
prognostic stratification.

In the breast, most tumors reported are low- or
intermediate-grade. High-grade tumors are challenging to
differentiate from squamous cell carcinomas and
adenosquamous carcinomas.

IHC shows CK 7 positivity in mucinous cells. The
intermediate, squamoid, and basaloid cells are positive
with high-molecular-weight keratins (CK14 and CK5/6) and
p63. Most MEC of breast are triple-negative tumors. They are
also GATA 3 and mammaglobin positive.

Molecular studies in two cases showed deletion of 11q21
(MAML2) and CRTC1-MAML2 fusion, respectively. Equivalent
to the molecular alterations described in MEC of the salivary
glands.3 They also display a low mutation burden.

The prognosis of low and intermediate MEC of the breast
is excellent, with few cases reported presenting lymph node
metastases, and long-term survival is the rule. High-grade
MEC often presents with lymph node and distant metastases,
associated with poor prognosis.

Chemotherapy, as for triple-negative breast cancer, is
not indicated in low and intermediate MEC.1

Secretory carcinoma

Secretory carcinoma (SC) of the breast is an invasive
carcinoma characterized histologically by presenting
intrasecretory vacuoles and extracellular secretion. It
presents at the molecular level a fusion of ETV6 and
NTRK3, identical to the salivary gland counterpart.1,23–27

SC of the breast is rare, representing less than 0.05% of all
breast carcinomas.

It may affect children and adults, with a mean age of
56 years (range, 8–81 years). SC has a preference for the
retroareolar area, and the upper outer quadrant of the
breast. It grows as a relatively circumscribed mass, which
may mimic a fibroadenoma radiographically. A case pre-
sented in ectopic axillary breast tissue.23

It usually presents as a solitary mass, with a mean size of
2 cm (range, 0.5–16 cm).

It presents different growth patterns, including
microcystic, follicular, solid, and papillary-cystic. The cells
present round to oval nuclei with open chromatin. The
presence of pale, pink intraluminal and extraluminal
secretion is characteristic (Fig. 5).

Immunohistochemistry shows triple-negative tumors or
weak expression of ER/PR, and low proliferative Ki67 index
(<20%). Positive markers include pan-NTRK, CEA, S100,
mammaglobin, SOX 10, MUC 4, CK 5/6, CK 8/18, c-kit,
vimentin, and GATA 3.

SCB present at the molecular level t (12;15) (p13; q15)
translocation, resulting in a ETV6-NTRK3 fusion gene, which
is also present in secretory carcinomas of the salivary glands,
skin, and thyroid.25 The diagnostic alterations can be
confirmed by FISH, RT-PCR, and NGS.

Fig. 5 Secretory carcinoma. A: the tumor shows dilated acini containing abundant secretion; desmoplastic stroma surrounds the

secretory acini. B: the acini contain colloid-like secretion; the epithelial cells show oval nuclei and open chromatin. C: S100 is

uniformly positive in the tumor.
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The prognosis of SCB is excellent in most cases, with 5- and
10-year specific survival of 94% and 91%, respectively.1 Rare
cases develop local recurrences and distant metastases.
Pan-TRK inhibitor therapy is an option in these cases.1,25

Acinic cell carcinoma

Acinic cell carcinoma (AciCC) is a malignant epithelial
neoplasm composed of clear and granular epithelial cells
containing intracytoplasmic zymogen granules arranged in
microglandular and solid patterns.1

AciCC of the breast is a rare tumor, with 47 cases
reported according to recent reviews.2,28,29 AciCC of breast
preferentially affects adult women, with a mean age of
51 years (range 23–80 years) and mean tumor size of 3.2 cm
(range 1.3–5.5 cm).

Histologically, they show a morphological spectrum
ranging from small tubular structures to solid nests. The
tubular structures resemble microglandular adenosis, and
contain colloid- like secretion.29,30 Their cytoplasms contain
variably eosinophilic or basophilic granules, which are PASD
positive (Fig. 6). Some cells show clear cytoplasm, and the
nuclei may show prominent nucleoli. The AciCC showing
solid areas present high-grade cytological atypia and focal
comedonecrosis. Some tumors show foci of DCIS and
associated invasive carcinoma, NST.

AciCC is a triple-negative tumor. AciCC is positive with
lysozyme, alpha1-Antichymotrpsin, S100, EMA, and GCDFP-15.

The molecular studies show no pathognomonic alter-
ations, and they are similar to triple-negative carcinomas of
NST. They differ from AciCC of the salivary glands, which
characteristically show NR4A3 translocation.31

The prognosis of AciCC of the breast is related to their
histological grade. The tumors are capable of local recur-
rence and lymph node metastasis. Three patients presented
distant metastases to bone, lung, and liver.2

Take home messages

• SGLBT are rare and histologically similar to their salivary
gland counterparts. They also present highly character-
istic genetic alterations, except for acinic cell carcinoma.

• Their diagnosis is challenging because they present
various histological patterns. They require careful histo-
logical assessment, IHC, and occasionally molecular
diagnosis.

• Most SGLBT are tumors of favorable prognosis, as opposed
to triple-negative tumors of the breast of no special type.
However, tumors with high-grade histology and metasta-
ses may require systemic chemotherapy.

Funding

No funding has been used for this review.

Ethical committee approval

The characteristics of the review exempt it from ethics
committee approval.

Conflicts of interest

The author declares no conflicts of interest.

References

1. WHO Classification of Tumors Editorial Board. Breast tumors.

WHO classification of tumors series. 5th ed. Lyon (France):
International Agency for Research on Cancer; 2019.

2. Cserni G, Quinn CM, Foschini MP, Bianchi S, Callagy G, Chmielik

E, et al. Triple-negative breast cancer histological subtypes

Fig. 6 Acinic cell carcinoma. In different areas, the neoplastic acini show basophilic granules (A), eosinophilic granules (B), and

clear cytoplasms (C). D: the granules are PAS-diastase positive. Case courtesy of Dr. Josep Maria Corominas, Hospital del Mar,

Barcelona, Spain.

Revista de Senología y Patología Mamaria 35 (2022) S43–S50

49

http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0005
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0005
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0005
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0005
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0005
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0005
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0005


with a favourable prognosis. Cancers (Basel). 2021;13:1–22.

https://doi.org/10.3390/cancers13225694.

3. Pareja F, Weigelt B, Reis-filho JS. Problematic breast tumors
reassessed in light of novel molecular data. Mod Pathol. 2021;34

(Suppl 1):38–47. https://doi.org/10.1038/s41379-020-00693-7.

4. Foschini MP, Morandi L, Asioli S, Giove G, Corradini AG, Eusebi

V. The morphological spectrum of salivary gland type tumours
of the breast. Pathology. 2016;49:215–27. https://doi.org/10.

1016/j.pathol.2016.10.011.

5. Cima L, Kaya H, Marchiò C, Nishimura R, Wen HY, Fabbri VP,

Foschini MP. Triple-negative breast carcinomas of low malig-
nant potential: review on diagnostic criteria and differential

diagnoses. Virchows Arch. 2021 https://doi.org/10.1007/

s00428-021-03174-7.

6. Takahashi K. Diagnosis of an extremely rare pleomorphic
adenoma of the breast with core needle biopsy: a case report.

Ann. Med. Surg. 2018;36:242–5.

7. Kelten C, Boyaci C, Can Trabulus D, Sirin S. Benign mixed
tumour of the breast and breast skin, two cases with diagnostic

difficulties. BMJ Case Rep. 2015;2015:1–4. https://doi.org/10.

1136/bcr-2015-210906.

8. Ginter PS, Scognamiglio T, Tauchi-Nishi P, Antonio LB, Hoda SA.
Pleomorphic adenoma of breast: a radiological and pathological

study of a common tumor in an uncommon location. Case Rep

Pathol. 2015:1–3 https://doi.org/10.1155/2015/172750.

9. Hayes MM, Lesack D, Girardet C, Vecchio MD, Eusebi V.
Carcinoma ex-pleomorphic adenoma of the breast. Report of

three cases suggesting a relationship to metaplastic carcinoma

of matrix-producing type. Virchows Arch. 2005;446:142–9.
10. Gokaslan T, Carlile B, Dudak M, Albores-Saavedra J. Solitary

cylindroma (dermal analog tumor) of the breast a previously

undescribed neoplasm at this site. Am J Surg Pathol. 2001;25:

823–6.
11. Albores-Saavedra J, Heard SC, McLaren B, Kamino H, Witkiewicz

AK. Cylindroma (dermal analog tumor) of the breast: a

comparison with cylindroma of the skin and adenoid cystic

carcinoma of the breast. Am J Clin Pathol. 2005;123:866–73.
https://doi.org/10.1309/CRWUA3K0MPQHQC4W.

12. Fusco N, Colombo PE, Martelotto LG, De Filippo MR, Piscuoglio

S, Ng CKY, et al. Resolving quandaries: Basaloid adenoid cystic
carcinoma or breast cylindroma? The role of massively parallel

sequencing. Histopathology. 2016;68:262–71. https://doi.org/

10.1111/his.12735.

13. Taghipour S, Shiryazdi SM, Sharahjin NS. Cylindroma of the
breast in a 72-year-old woman with fibrocystic disease first

misdiagnosed as a malignant lesion in imaging studies. BMJ Case

Rep. 2013;2013:1–4. https://doi.org/10.1136/bcr-2013-010266.

14. Halima A, Pannunzio AM, Erstine EM, Ko JS, Bergfeld WF, Malaya
RM, et al. Cutaneous adnexal cylindroma of breast: epithelial

immunoreactivities for GATA-3, mammaglobin, and E-cadherin

do not equate to a mammary ductal neoplasm. Case Rep Pathol.

2018;2018:1–7. https://doi.org/10.1155/2018/4039545.
15. Rakha EA, Lee AHS, Sheeran R, Abbosh C, Hodi Z, Merchant W,

et al. Breast neoplasms with dermal analogue differentiation

(mammary cylindroma): report of 3 cases and a proposal for a
new terminology. Pathobiology. 2015;82:172–8. https://doi.

org/10.1159/000433600.

16. Nonaka D, Rosai J, Spagnolo D, Fiaccavento S, Bisceglia M.

Cylindroma of the breast of skin adnexal type. Am J Surg Pathol.
2004;28:1070–5.

17. Rakha E, Tan PH, Ellis I, Quinn C. Adenomyoepithelioma of the

breast: a proposal for classification. Histopathology. 2021;79:

465–79. https://doi.org/10.1111/his.14380.
18. Pareja F, Toss MS, Geyer FC, da Silva EM, Vahdatinia M,

Sebastiao APM, et al. Immunohistochemical assessment of HRAS

Q61R mutations in breast adenomyoepitheliomas. Histopathol-

ogy. 2020;76:865–74. https://doi.org/10.1111/his.14057.
19. Yoon JY, Chitale D. Adenomyoepithelioma of the breast: a brief

diagnostic review. Arch Pathol Lab Med. 2013;137:725–9.

https://doi.org/10.5858/arpa.2011-0404-RS.

20. Marco V, Garcia F, Rubio IT, Soler T, Ferrazza L, Roig I, et al.
Adenoid cystic carcinoma and basaloid carcinoma of the breast:

a clinicopathological study. Rev Esp Patol. 2021;54:242–9.

https://doi.org/10.1016/j.patol.2020.09.005.

21. Schwartz CJ, Brogi E, Marra A, Paula AFDC, Nanjangud GJ, da
Silva EM, et al. The clinical behavior of genomic features of the

so-called adenoid cystic carcinoma of the solid variant with

basaloid features. Modern Pathol. 2022;35:193–201.
22. Asioli S, Marucci G, Ficarra G, Stephens M, Foschini MP, Ellis IO.

Polymorphous adenocarcinoma of the breast. Report of three

cases. Virchows Arch. 2006;448:29–34. https://doi.org/10.

1007/s00428-005-0084-2.
23. Shin SJ, Sheikh FS, Allenby PA, Rosen PP. Invasive secretory

(juvenile) carcinoma arising in ectopic breast tissue of the

axilla. Arch Pathol Lab Med. 2001;125:1372–4. https://doi.org/

10.5858/2001-125-1372-isjcai.
24. Li L, Wu N, Li F, Li L, Wei L, Liu J. Clinicopathologic and

molecular characteristics of 44 patients with pure secretory

breast carcinoma. Cancer Biol Med. 2019;16:139–46. https://
doi.org/10.20892/j.issn.2095-3941.2018.0035.

25. Hoda RS, Brogi E, Pareja F, Nanjangud G, Murray MP, Weigelt B,

et al. Secretory carcinoma of the breast: clinicopathologic

profile of 14 cases emphasizing distant metastatic potential.
Histopathology. 2019;75:213–24. https://doi.org/10.1111/his.

13879.

26. Vasudev P, Onuma K. Secretory breast carcinoma: unique, triple-

negative carcinoma with a favorable prognosis and characteristic
molecular expression. Arch Pathol Lab Med. 2001;135:1606–10.

https://doi.org/10.5858/arpa.2010-0351-RS.

27. Skalova A. Mammary analogue secretory carcinoma of salivary
gland origin: an update and expanded morphologic and

immunohistochemical spectrum of recently described entity.

Head Neck Pathol. 2013;7:30–6. https://doi.org/10.1007/

s12105-013-0455-y.
28. Mimi K, Milim K, Chung YR, Park SY. Mammary carcinoma arising

in microglandular adenosis: a report of five cases. J Pathol

Transl Med. 2017;51:422–7. https://doi.org/10.4132/jptm.

2016.11.11.
29. Conlon N, Adri N, Orben AD, Tan LK. Acinic cell carcinoma of

breast: morphologic and immunohistochemical review of a rare

breast cancer subtype. Hum Pathol. 2016;51:16–24. https://

doi.org/10.1016/j.humpath.2015.12.014.
30. Li H, Wang F, Shen P, Zhou F. Pure acinic cell carcinoma of the

breast: a case report and literature review. Med (United States).

2017;96:2–4. https://doi.org/10.1097/MD.0000000000008866.
31. Haller F, Skálová A, Ihrler S, Märkl B, Bieg M, Moskalev EA, et al.

Nuclear NR4A3 immunostaining is a specific and sensitive novel

marker for acinic cell carcinoma of the salivary glands. Am J

Surg Pathol. 2019;43:1264–72. https://doi.org/10.1097/PAS.
0000000000001279.

V. Marco

50

mailto:vmarcomolina@gmail.com
https://doi.org/10.1038/s41379-020-00693-7
https://doi.org/10.1016/j.pathol.2016.10.011
https://doi.org/10.1016/j.pathol.2016.10.011
https://doi.org/10.1007/s00428-021-03174-7
https://doi.org/10.1007/s00428-021-03174-7
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0030
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0030
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0030
https://doi.org/10.1136/bcr-2015-210906
https://doi.org/10.1136/bcr-2015-210906
https://doi.org/10.1155/2015/172750
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0045
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0045
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0045
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0045
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0050
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0050
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0050
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0050
https://doi.org/10.1309/CRWUA3K0MPQHQC4W
https://doi.org/10.1111/his.12735
https://doi.org/10.1111/his.12735
https://doi.org/10.1136/bcr-2013-010266
https://doi.org/10.1155/2018/4039545
https://doi.org/10.1159/000433600
https://doi.org/10.1159/000433600
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0080
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0080
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0080
https://doi.org/10.1111/his.14380
https://doi.org/10.1111/his.14057
https://doi.org/10.5858/arpa.2011-0404-RS
https://doi.org/10.1016/j.patol.2020.09.005
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0105
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0105
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0105
http://refhub.elsevier.com/S0214-1582(22)00073-1/rf0105
https://doi.org/10.1007/s00428-005-0084-2
https://doi.org/10.1007/s00428-005-0084-2
https://doi.org/10.5858/2001-125-1372-isjcai
https://doi.org/10.5858/2001-125-1372-isjcai
https://doi.org/10.20892/j.issn.2095-3941.2018.0035
https://doi.org/10.20892/j.issn.2095-3941.2018.0035
https://doi.org/10.1111/his.13879
https://doi.org/10.1111/his.13879
https://doi.org/10.5858/arpa.2010-0351-RS
https://doi.org/10.1007/s12105-013-0455-y
https://doi.org/10.1007/s12105-013-0455-y
https://doi.org/10.4132/jptm.2016.11.11
https://doi.org/10.4132/jptm.2016.11.11
https://doi.org/10.1016/j.humpath.2015.12.014
https://doi.org/10.1016/j.humpath.2015.12.014
https://doi.org/10.1097/MD.0000000000008866
https://doi.org/10.1097/PAS.0000000000001279
https://doi.org/10.1097/PAS.0000000000001279

	Salivary gland-like breast tumors: A review of diagnostic features and prognosis
	Introduction
	Pleomorphic adenoma and myoepithelioma
	Basal cell adenoma
	Adenomyoepithelioma
	Benign AME
	Atypical AME
	Malignant AME

	Adenoid cystic carcinoma
	Polymorphous adenocarcinoma
	Mucoepidermoid carcinoma
	Secretory carcinoma
	Acinic cell carcinoma
	Take home messages
	Funding
	Ethical committee approval
	Conflicts of interest
	References


