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Abstract Myoepithelial cells are normally located bekeratin 14 [13, 34], S-100 protein [34], calponin, caldes-
tween the epithelial cells and the basal lamina of secratmn [63] and GFAP [13, 62] antibodies. At the ultra-
ry elements of exocrine glands. Their role in the histstructural level MCs are characterized by filaments locat-
genesis of breast tumours has been studied extensivadyat the basal site and pinocytotic vesicles. Most of the
and a definite differentiation towards myoepithelial celfdaments consist of actin, tropomyosin and myosin [34],
has been demonstrated in adenoid cystic carcinoma, adet well-developed desmosomes and bundles of cytoker-
nomyoepithelioma, low-grade adenosquamous (syringain filaments are present.
matous) carcinoma, pure malignant myoepithelioma andMC differentiation is commonly encountered in carci-
poorly differentiated myoepithelial-rich breast carcinaromas of salivary glands, where neoplastic cells express
ma. All these tumours are of low malignancy, with thementin, which is not expressed in normal myoepitheli-
exception of malignant myoepithelioma and poorly diftm [13]. In addition, GFAP, although reported in benign
ferentiated myoepithelial-rich carcinoma. When a lovbreast lesions [13], is rarely present in breast carcinomas.
grade tumour is associated with a spindle cell compo-In a comprehensive review of MC, Hamperl [24] drew
nent, distant metastases must be expected. Pure maliggntion to MC proliferation in the breast, and numerous
nant myoepithelioma shows morphological and clinicppers describing MC in or accompanying neoplastic
features similar to those of monophasic sarcomatoid cemnditions of the breast have since been published [1, 4,
cinomas, and it is possible that this last tumour is link&8, 52]. These same studies failed to reveal MC differen-
histogenetically to sarcomatoid carcinomas. tiation in the neoplastic population of “ordinary” ductal
and lobular carcinomas of the breast [1, 4, 25, 52]. How-

Key words Myoepithelium - Adenoid cystic carcinoma ever in the last two decades tumours showing MC differ-
Low-grade adenosquamous carcinoma - Myoepitheliomentiation have been reported progressively in increasing
Sarcomatoid carcinon-a numbers [5-7, 12, 14, 17, 20, 22, 26-33, 3541, 44-48,
51, 53-55, 57-61, 64—66].

The aim of the present article is to summarize the fea-
Introduction tures of these tumours.

Myoepithelial cells (MC) are normally located between
the epithelial cells and the basal lamina of acini and dugtfenoid cystic carcinoma
of breast and sweat glands of the skin, but are found

mostly in the acinar component of salivary glands. Theggenoid cystic carcinoma (ACC) of the breast is very
flat, elongated cells [2, 13, 34]. are characterized by ifyre, accounting for 0.1% of all breast carcinomas [2,
munoreactivity with smooth muscle actin, myosin, cyt&g]. Nevertheless, its recognition is extremely important

as it has very good prognosis; diagnostic criteria should
M. P. Foschini - V. Eusebf ()* therefore be very stringent, as otherwise the diagnosis of
g6ptartm<3fr;}\ OftOrllfollogy,t hol d Cytopathology “M. Malpi h_,ACC of the breast would lose much of its significance

ection of Anatomical Pathology an opathology “M. Malpighi; ; ; ; .
Ospedale Bellaria, University of Bologna, Bologna, Italy [2]- Although,_ morphologlcally,llts.sallvary gland coun

. terpart is similar, the latter entity is far more aggressive

ysglz?gnidgirisnsatomia Istologia e Citologia Patologica than the form affecting the breast.
“M. Malpight”, OSpeda]e Bellaria, Via Altura 3. ' ACC u_sually qffects women, in whor_n it is most more
1-40139 Bologna, Italy frequent in the sixth decade of life, but in rare instances it
Tel.: (+39) 51/6225523, Fax (+39) 51/6225/59 has been documented in men and in children [45]. In




lated nodule. Sometimes it appears as a cystic lesion [
The size ranges from 0.7 to 10 cm, with an average!
3 cm [37]. Bloody discharge from the nipple is unusual.

Histology of ACC of the breast reveals a cribriform
trabecular-tubular or solid pattern of growth (Figs. 1, :

ible in routinely haematoxylin-eosin (H&E)-stained se
tions. The first is composed of basaloid elements, char
terized by scanty basophilic cytoplasm. These eleme
are grouped in nests or outline the cribriform spaces. T
second cellular component is a minority of the total ne#
plastic proliferation and has to be carefully sought. It -
characterized by abundant eosinophilic cytoplasm and { -
ny ductule-like structures. The content of the cnbnfon““

spaces is usually alcianophilic mucosubstances, while 4‘

bodies stain the larger cells lining the ductule-like stru
tures [57], while these same antibodies are negative in Z5.
basaloid elements [14]. Immunohistochemistry with ar
smooth muscle actin antibody reveals a third cell typeé ff/
is mainly located at the periphery of the basaloid el #
ments and has been interpreted to be of myoepithelial Pl
ture, in keeping with the ultrastructural findings, by Ro
al. [41]. Oestrogen or progesterone receptor positivity t"
rarely been found [45].

In ACC of the breast foci of DCIS and of squamot.
differentiation can be present [30], as can sebaceous
ferentiation [38, 57]. Invasion of nerves, mitoses and r
crosis are occasionally encountered. g .

One differential diagnosis is collagenous spherulos
(CS) [20], which is generally limited to a few ductules ¢
lobules and only occasionally forms a mass [23]. It is & j %
sociated with epitheliosis [9]. ;

Prognosis }3! e
Ro et al. [41] are of the opinion that it is important to a

ply the same grading system for ACC, as is used for E\%
mours of the salivary glands. According to their data all
their patients with grade | ACC were alive without evf-'9- 2 ACC showing prevalent cribriform patterm. H&E, > 40

dence of disease or had died of unrelated causes atFthe3 Anti collagen IV antibody clearly outlines the cribriform
last follow-up. Recurrences and metastases occurredtijctures in ACC. ABC, x250

two of the six patients with grade 1l ACC and in the only

patient with grade Il ACC of the breast. The same gradetastases can develop after 10-20 years, which makes
ing system was applied by Lamovec et al., who foundtiimperative to follow up these patients for a long period
of limited value [30]; none of their six patients exper{2]. Lungs are the most frequent sites of metastases. Oth-
enced recurrences or metastases. Recurrences or metasgans can be involved, such as liver, bone and kidney.
tases from ACC of the breast are reported very raréletastases from ACC of the breast have been recently
[32, 37, 45], as are deaths caused by the tumour [48)iewed by Colome et al. [11].

1 Low-power view of adenoid cystic carcinoma (ACC)
wing cribriform and solid architecture. H&E, >25
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Treatment

Since simple excision of the tumour may lead to local
currence and as lymph node metastases are known tt
very rare [41, 65], it seems that the best treatment {g
ACC is wide excision with adequate histopathologici#
examination of the excisional margins.

Low-grade adenosquamous carcinoma
(syringomatous carcinoma)

This tumour, originally described in the breast by Ros ,‘fi@‘
and Ernsberg in 1987 [46], is the breast counterpart ..
similar tumours arising in the skin and known by variou 4 i
names, such as syringomatous carcinoma, microcys
adnexal carcinoma, sclerosing duct carcinoma or swig
gland carcinoma [47], and in salivary glands, where thw’
are referred to as syringomatous carcinomas by Jo
stone and Toker [28] and Bondi and Urso [3].
Low-grade adenosquamous carcinomas (LGASC)
fect adult patients, with a peak incidence in the sixth

nodule, commonly located in the upper lateral quadr
ranging from 1.5 to 8 cm in diameter [46, 61]. One pé#
tient had bilateral asynchronous LGASC [61]. On ma
roscopic examination it presents as a firm lesion, wi,
infiltrative margins, and its cut surface is yellow [46, 6

Histology
Histologically LGASC is composed of solid cords and/cr,.;..,
glandular structures with angulated profiles (Fig. 4). Tri-"
stroma is very exuberant, containing abundant fibroblay
with plump, elongated, tortuous nuclei. Inflammatory irg
filtration, composed of mature lymphocytes, is seen
ther clumped in pseudofollicles or dispersed through t&#
lesion. P

The neoplastic glandular structures and solid corss

ly aggregated in squamous pearls. Microcalcificatio
can be present [61]. LGASC can also be associated vz
other lesions, adenomyoepithelioma (AME) being thg’
most frequently encountered (Fig. 6) [22, 61]. It hasy#®
been suggested that this entity is linked to both AME and
sarcomatold cacinomas (22 o AR Smoney ofonaa Sl o
No oestrogen or progesterone receptor positivity cinoma A -
found by Van Hoeven et al. [61] in LGASC. \Aféﬁar profiles. H&E, x2
On histology, LGASC is easily distinguished from tuEig. 5 In  syringomatous carcinoma (LGASC) the neoplastic.
bular carcinoma, as the latter lacks squamous differenfghds are surounded by a double layer of epithelial and myoepi-
tion and a myoepithelial layer. However, differential di- - o ) ) .
agnosis against syringomatous adenoma of the nip & 6 Syringomatous carcinoma (LGASC) ass;ouated with ade-
[43] is very difficult, as this latter lesion is probably th8°TMYoepithelioma (AME), tubular type. H&E, x10
equivalent tumour arising in the skin.
LGASC can recur locally [46, 61], and metastases have
been reported on rare occasions [61]. Only in one case
was the death of the patient attributable to LGASC [61].



Fig. 7 AME with a predominantly solid type of growth. H&E, »40reported in the literature [44, 55, 66]. Minute AME are

Fig.8 AME tubular type, associated with apocrine adenosi§€€n increasingly in screening materials (J.L. Peterse,
H&E, x40 personal comunication).

: : : o ; AME usually affects adult patients older than 50
E;gc;,ﬂaﬁt?ﬂi;’}fss_°ﬁ§§‘12“¥{%h a proliferation of markedly atylmca)llears, with a range from 27 [44] to 82 years [55]. To date
anly one case has been observed in a male patient [54].

ME presents as a palpable tumour [17, 44, 55], present
on average for about 1 year. One of the cases reported by
Tavassoli [54] had been present for 18 years.

Terminology On macroscopy the nodules are well circumscribed
and range in size from 1 to 7 cm in greatest diameter.

As these lesions are morphologically identical to casesOn histology AME are found to be predominantly
occurring in salivary glands, the unifying term syringaolid, but they can show tubular (Figs. 7, 8) or papillary
matous carcinoma is probably the most appropriate, éatures [54]. Irrespective of the growth pattern, two cell

scribing this entity in a way we prefer. types are seen regularly. One cell type is predominantly
basaloid or spindle-shaped, with cytoplasm varying from

clear to eosinophilic. Nuclei are roundish with minute
Adenomyoepithelioma nucleoli. These cells constitute the majority of the neo-
plastic population, especially in the solid areas. In glan-
AME is a biphasic tumour that can affect the skin, satiular areas they constitute the outer layer. These same
vary glands and breast [10, 17, 24], and it is called epells are rich in glycogen [17] and contain smooth mus-
myoepithelial carcinoma when it occurs in a salivagle. In addition, immunoreactivity for S-100 protein has
gland [50]. AME was first illustrated by Hamperl [21]been reported. These same cells are constantly negative
and first fully documented by Kiaer et al. [27] and Eder epithelial membrane antigen (EMA). The second cell
sebi et al. [17]. Subsequently numerous cases have hgpe is columnar to cuboidal, having finely granular eosi-

Fig. 10 AA: glands are lined by two layers of cells, epithelial an
myoepithelial. H&E, x12"
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nophilic to foamy cytoplasm, globoid nuclei and promapocrine differentiation is present and the stroma of tu-
nent nucleoli. These cells line the lumina of the glandoular carcinoma is rich in elastic tissue and perivascular
lar structures. This second type of cell is strongly staineldstosis is the rule [19].

for EMA and shows immunological and ultrastructural

evidence of apocrine differentiation in most cases [17].

In about 40% of the cases showing a solid pattern, nedPoegnosis

sis is extensive. Mitoses usually do not exceed three mi-

totic figures per high-power field. From the data offered from the literature it appears that

Recently cases of otherwise typical AME associatdME is a low-grade malignancy. Local recurrence is fre-
with areas composed of markedly atypical cells (Fig. @uent if a local excision is performed. In contrast, with
most frequently spindle-shaped, have appeared in theditly one exception, recurrences have not been described
erature [7, 22, 35, 36]. In addition, Rosen [45], reviewing patients treated with mastectomy [31]. Local or distant
the morphological spectrum of AME, has described anetastases have rarely been reported [59], and only one
eas of cartilaginous or myoid differentiation. fatal case has been described [31]. However, when AME

AME can be associated with other types of neoplasiscassociated with anaplastic areas [7, 35, 36] distant me-
proliferation, such as syringomatous carcinoma (LGAS@stases (often involving the lungs) have to be expected.
and sarcomatoid carcinoma [22, 61]. In one case [22]

AME preceded the appearance of sarcomatoid carcinoma
which manifested as the only local recurrence. This asBare malignant myoepithelioma
ciation supports the hypothesis of myoepithelial cell ori-
gin for sarcomatoid carcinomas [21, 22, 48]. If we exclude those cases of AME that are associated
with anaplastic areas [7, 22, 35, 36, 55] only 12 cases of
pure malignant myoepithelioma (MM) of the breast, that
Apocrine adenosis (AA) is a tumour composed exclusively of malignant myoepi-
thelial cells, have been reported so far [6, 15, 16, 29, 33,
Eusebi et al. [17] used this term for a glandular prolife40, 48, 49, 51, 53, 58]. These cases occurred in adult pa-
ation present in association with both their cases tants, most of whom were older than 50 years (range
AME. It was histologically similar to the glandular pro25-81 years, mean 54 years) [33, 58]. The nodules var-
liferation called adenomyoepithelial adenosis in the ried from 0.9 cm to 21 cm in size [40, 58].
port of the case before that of Kiaer et al. [27]. Apocrine Histology of these cases is heterogeneous. Seven
adenosis is composed by roundish glands (Fig. 10) withses were composed of atypical spindle cells (Figs. 11,
large lumina containing faintly eosinophilic granulat2) showing intensely eosinophilic cytoplasm. In one in-
material, and surrounded by a thick basal laminstance [6] the neoplastic cells had clear cytoplasm. In
Glands are lined by two cell layers (Fig. 6). The outene further case a predominantly intraductal component
cell layer is formed by cuboidal cells with clear cytowvas also present [53]. In two cases [51] the tumours
plasm, which is usually strongly immunoreactive fawere also intralobular. Finally, one case showed a poorly
smooth muscle actin antibody. The cells lining the lumilifferentiated in situ and invasive duct carcinoma collid-
na are columnar, have granular cytoplasm, and show ing with a spindle-cell myoepithelial component [48].
munohistochemical and ultrastructural evidence of apo-All cases showed immunohistochemical and\or ultra-
crine differentiation; hence the descriptive term apocris&uctural features of myoepithelial cell differentiation.
adenosis [17]. The lesion must be incorporated in theone case [15] squamous cell differentiation was also
spectrum of AME. present.

Whether apocrine adenosis is hyperplastic or neoplas+ollow-up information was available in eight cases of
tic has been matter of debate. In one case it preceitmdsive MM. Local recurrences or distant metastases
AME [27]. In one other case it was associated withhave been documented [29, 48, 49, 58] in four cases. In
frank carcinoma [60]. In the 12 cases seen by the writdlsge cases death eventually occurred 6 months, 32
AA was adjacent to typical areas of AME, with zones afonths and 6 years after presentation [28, 48, 49]. The
transition. Therefore it is very likely that this glandulairemaining four patients were free of disease, but the fol-
proliferation is part of the spectrum of AME. low-up periods were still very short (varying from 3 to

Apocrine adenosis should be distinguished from n82 months). In summary, about 50% of reported malig-
croglandular adenosis [8, 42, 56] and tubular carcinomant myoepitheliomas had an aggressive clinical behav-
[19]. At variance from apocrine adenosis, microglandisur similar to that described for sarcomatoid carcino-
lar adenosis is characterized by smaller glands lined byas [18, 21].
single layer of epithelial cells lying on a continuous ring On morphology it appears extremely difficult, if not
of well-formed basal membrane [19]. MC and apocrinmpossible, to separate MM from the monophasic variant
differentiation are not present in microglandular adenosi sarcomatoid carcinoma (SC) [21], especially as no
[19]. Tubular carcinoma is constituted by angulatddwer than 10 of the 14 cases of SC studied by us [18]
glands lined by a single layer of epithelial cells, lackindjsplayed actin-positive cells in the “sarcoma-like” com-
myoepithelial elements and basal lamina. In addition, ponent. In addition, cases of AME showing adjacent ar-




Fig. 11 Pure malignant myoepithelioma (MM), composed of ma ;
kedly atypical spindle cells. H&E, x2"0

neoplastic cells. ABC, x259)

eas composed of spindle-cell actin-rich malignant tum
[35, 36] indicates that transitional forms exist betwe
classical AME and spindle-cell pure myoepithelioma.

Poorly differentiated myoepithelial-rich carcinoma
of the breast

Poorly differentiated myoepithelial-rich carcinoma of th
breast (PDMC) is a recently recognized variant of breg
carcinoma [12] characterized by a proliferation of “ord
nary” secretory epithelial cells intermingled with myoZisSiss
epithelial cells. In sections the neoplastic cells are ar- ) , o )
ranged in sheets (Fig. 13), showing focal central necfd@- 13 Poorly differentiated myoepithelial-rich carcinoma (PDMC)

- . ! . |s(§omposed of sheets of neoplastic cells. H&E, <40
sis. The neoplastic cells are polygonal to spindle shaped, _ _
and their nuclei appear elongated with plump nucle&ip- 14 PDMC: neoplastic cells are polygonal to spindle shaped;
(Fig. 14). Atypical mitoses are numerous Immunohistﬁgde' are irregular and each has a prominent nucleolus. H&E,

. . . [~
chemistry using epithelial and smooth muscle markers is™ ) ) . ) o
helpful in distinguishing the dual population (Fig. 15). Fig. 15 PDMC: anti-smooth muscle actin antibody is positive in
PDMC presents as a palpable nodule in elderly figme cells, while others are not immunoreactive. ABC, x40

male patients (mean age: 63 years). In two cases metas-
tases to the axillary lymph nodes have been detected. As



309

all the three patients reported were alive and well 12—69 Chen PC, Chen CK, Nicastri AD, Wait RB (1994) Myoepithe-
months after surgery, it has been suggested that suchjal carcinoma of the breast with distant metastasis accompa-

; PR »hied by adenomyoepitheliomas. Histopathology 24:543-548
cases have a more favourable prognosis than ordlnarg_ Clement PB, Azzopardi JG (1983) Microglandular adenosis of

poorly differentiated invasive ductal carcinoma [12]. the breast. A lesion simulating tubular carcinoma. Histopathol-
ogy 7:169-180
9. Clement PB, Young RH, Azzopardi JG (1987) Collagenous
Conclusions spherulosis of the breast. Am J Surg Pathol 11:411-417
10. Collina G, Gale N, Visona’ A, Cenacchi V, Eusebi V (1991)
MC are clearly involved in several neoplastic processes'Eplthellal-myoeplthellal carcinoma of the parotid gland: a

- . . . . clinicopathologic and immunohistochemical study of 7 cases.
ranging from benign to malignant. Malignant lesions 1 mori 77:257-263

show a spectrum of morphological features, which corme:. Colome MI, Ro JY, Ayala AG, El-Naggar A, Siddiqui RT, Or-
spond to different clinical behaviours. At one end of the donez NG (1996) Adenoid cystic carcinoma of the breast

: . . Damiani S, Riccioni L, Pasquinelli G, Eusebi V (1997) Poorly
low-grade malignant tumours, which progress slow differentiated myoepithelial cell rich carcinoma of the breast.

and rarely give rise to metastases. A more aggressivedistopathology 30:542-548
course should be expected when these lesions are ass8cbardick | (1995) Myoepithelioma: definitions and criteria. Ul-
ated with proliferation of atypical cells showing the im- trastruct Pathol 19:335-345

: ; . Due W, Herbst H, Loy V, Stein H (1989) Characterization of
munohistochemical and/or ultrastructural features of adenoid cystic carcinoma of the breast by immunohistology. J

differentiation. The other end of the spectrum includes cijin pathol 42:470-476

malignant myoepithelioma, which is morphologically5s. Enghardt MH, Hale JH (1989) An epithelial and spindle cell
and clinically similar if not identical to monophasic sar- Egti%asltgzmor of myoepithelial origin. Virchows Arch [A] 416:
comatoid carcinoma, W]lth PDMC. located between tfig Erlandson RA, Rosen PP (1982) Infiltrating myoepithelioma
two extremes In terms of prognosis. o of the breast. Am J Surg Pathol 6:785-793

It appears that tumours with MC differentiation catv. Eusebi V, Casadei G, Bussolati G, Azzopardi JG (1987) Ade-
have well or poorly differentiated features that parallel nomyoepithelioma of the breast with a distinctive type of apo-
those seen in ordinary invasive carcinomas. As elabo%ﬁ'"e adenosis. Histopathology 11:305-315

o : : . Eusebhi V, Cattani MG, Ceccarelli C, Lamovec J (1989) Sarco-
elsewhere [21], it is possible that tumours showing matoid carcinoma of the breast: an immunocytochemical study

differentiation are the result of neoplastic transformation of 14 cases. Prog Surg Pathol 10:83-89
from a stem cell capable of dual differentiation. This i®. Eusebi V, Foschini MP, Betts CM, Gherardi G, Millis RR,
suggested by the presence of both types of neoplastic eleBussolati G, Azzopardi JG (1993) Microglandular adenosis,

; ; ; apocrine adenosis and tubular carcinoma of the breast. An im-
ments intermingled in PDMC, and also by the fact that munohistochemical comparison. Am J Surg Pathol 17:99-109

most of the tumours made up of neoplastic myoepithel@| Fiinner RL, Hammond EH (1993) The myoepithelial cell in le-
elements consist phenotypically of two types of cells: se- sions of the breast: a review. Pathol Annu 28:145-169
cretory epithelial and myoepithelial neoplastic elements21. Foschini MP, Dina RE, Eusebi V (1993) Sarcomatoid neo-

The characterization of MC depends on the immuno- Plasms of the breast: proposed definitions for biphasic and

h . d ul | findi It is likelvy th monophasic sarcomatoid mammary carcinomas. Semin Diagn
phenotypic and ultrastructural findings. It i1s likely that paihgl10:128-136

studies at gene level will broaden the spectrum of MC #2- Foschini MP, Pizzicannella G, Peterse JL, Eusebi V (1995)

mours. Some of the so-called undifferentiated stem cell in-Adenomyoepithelioma of the breast associated with low-grade

vasive carcinomas may be shown to have the genetic infor&denosquamous and sarcomatoid carcinomas. Virchows Arch

. . . . 427:243-250
mation allowing the development of contractile proteins. 54 Grignon DJ, Ro JY, Mackay BN, Ordonez NG, Ayala AG
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