
&p.1:Abstract Adenomyoepithelioma is a mixed epithelial
and myoepithelial tumour. In rare cases adenomyoepi-
theliomas give rise to carcinomas with epithelial, myo-
epithelial, or mixed epithelial and myoepithelial differen-
tiation. Carcinomas arising in adenomyoepithelioma
range from low grade to high grade, and 15 cases have
been reported in the literature. We describe a 36-year-old
woman with a very rare adenoid cystic carcinoma arising
in a tubular adenomyoepithelioma. The histogenesis of
carcinoma arising in an adenomyoepithelioma is dis-
cussed.
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Introduction

Adenomyoepithelioma is a solitary tumour that shows
prominent proliferation of myoepithelium with admixed
epithelial elements [9]. The occurrence of this tumour in
the breast was described and illustrated for the first time
by Hamperl in 1970 [5]. On the basis of their growth pat-
tern or cell type, adenomyoepitheliomas can be divided
into three categories: tubular, spindle-cell and lobulated
variants [9]. They are considered to be benign or low-
grade malignant lesions, with local recurrences in some
cases [6]. Very rare adenomyoepitheliomas are malig-
nant de novo and retain a biphasic tubular pattern in their
metastases [6, 11]. Carcinoma arising in an adenomyo-
epithelioma of the breast is rare. Fifteen cases have been
reported [1–3, 7, 10, 12]. We report a very rare adenoid
cystic carcinoma arising in a tubular adenomyoepithelio-
ma.

Clinical history

A 36-year-old woman with no relevant medical antecedents pre-
sented with a juxta-areolar painless small nodule in the right
breast. The clinical features were suggestive for a fibroadenoma.
An excision biopsy was performed. As the lesion was only mar-
ginally excised, a moderate reexcision was recommended. Clinical
examination did not give any indication of metastases. The patient
showed no evidence of recurrence 1 year postoperatively.

Materials and methods

The specimen was fixed in 10% buffered formalin, routinely pro-
cessed and paraffin embedded. Paraffin sections were stained with
haematoxylin and eosin, and for cytokeratin (KL1; Immunotech,
Marseille, France; monoclonal antibody, 1:75), alpha-smooth mus-
cle actin (Sigma, St. Louis, Mo.; monoclonal antibody, 1:200), and
S100 protein (Dako, Glostrup, Denmark; polyclonal antibody,
1:500) using a three-step indirect immunoperoxidase procedure.

Pathological findings

The excision biopsy measured 1.5×1.5×1.3 cm and
showed a nodular, solid, white lesion with a diameter of
1.0 cm. The lesion was well circumscribed and surround-
ed by a thick fibrotic capsule (Fig. 1a). It consisted of ir-
regular glandular structures with small lumina lined by
an inner epithelial layer and an outer hyperplastic myo-
epithelial cell layer (Fig. 2a). The epithelial cells were
cuboidal and had a moderately abundant eosinophilic cy-
toplasm; the myoepithelial cells were cuboidal or poly-
hedral and had some clear or slightly eosinophilic cyto-
plasm. Cell nuclei were round to oval and bland in both
components. Small nucleoli were often present. In the
haematoxylin and eosin sections it was not always possi-
ble to distinguish clearly between the epithelial and
myoepithelial cells. In many glandular structures the hy-
perplastic myoepithelial component caused obliteration
of the lumina by compression. The myoepithelial com-
ponent showed up to two mitotic figures per 10 high-
power fields. Between the glandular structures there was
a loose, cellular fibroblastic stroma.
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Fig. 1 a The tubular adenomyoepithelioma is well-circumscribed
and surrounded by a thick fibrotic capsule. A focus of adenoid
cystic carcinoma at the edge of the lesion penetrates the capsule
(arrows). b Higher magnification of the adenoid cystic carcinoma
penetrating the capsule&/fig.c:

Fig. 2 a The adenomyoepithelioma consists of irregular glandular
structures with small lumina (arrows) lined by an inner epithelial

layer and a hyperplastic outer myoepithelial cell layer. In some
glandular structures the lumina are compressed by the myoepithe-
lial layer. b The adenoid cystic carcinoma component shows crib-
riform and tubular structures. The cribriform structures are puncta-
ted by pseudolumina with basement-membrane-like material (ar-
rowheads) and lumina with mucoid secretory material (arrows) &/fig.c:



At one edge a focus of adenoid cystic carcinoma
arose from the tubular adenomyoepithelioma (Fig. 1a, b).
The adenoid cystic carcinoma component had a diameter
of 0.3cm and perforated the fibrotic capsule. It consisted
of cribriform and tubular structures, composed of dark
basaloid (myoepithelial) cells and slightly larger ductal
(epithelial) cells with an eosinophilic cytoplasm
(Fig. 2b). The cribriform structures were punctated by
spaces filled with basement-membrane-like material (hy-
aline bodies) and mucoid secretory material. Perineural
invasion was not seen.

Immunohistochemically, the epithelial cells in the ad-
enomyoepithelioma reacted strongly for cytokeratin
(Fig. 3a). The myoepithelial cells stained for alpha-
smooth muscle actin (Fig. 3b) and S100 protein; staining
for cytokeratin was very weak. The adenoid cystic carci-
noma component showed a similar staining pattern, with
srong positivity for cytokeratin in the epithelial cells and
positivity for alpha smooth muscle actin, S100 protein,
and cytokeratin (weak) in the myoepithelial cells.

Discussion

Fifteen cases of carcinoma arising in an adenomyoepi-
thelioma have been reported in the literature [1–3, 7, 10,
12]. These carcinomas were classified as low-grade

adenosquamous carcinoma [3, 12] (6 cases), undifferen-
tiated (sarcomatoid) carcinoma [3, 7] (4 cases), myoepi-
thelial carcinoma [1, 2, 10] (malignant myoepithelioma;
3 cases), adenocarcinoma [10] (1 case), and adenoid
cystic carcinoma [10] (1 case). Low-grade adenosqua-
mous carcinoma (LGASC) is the most frequently report-
ed carcinoma arising in an adenomyoepithelioma; Van
Hoeven et al. [12] and Foschini et al. [3] each reported 3
cases. LGASC of the breast, first described by Rosen
and Ernsberger [8] in 1987, is an uncommon well-differ-
entiated mammary neoplasm composed of glandular
structures with variable amounts of epidermoid differen-
tiation, proliferating in a background of dense collage-
nous stroma in a pattern reminiscent of syringomas.
Clinical behaviour of LGASC is indolent, but locally ag-
ressive. The second most frequently reported carcinoma
arising in an adenomyoepithelioma is sarcomatoid carci-
noma [3, 7]. It is a high-grade (undifferentiated) carcino-
ma that consists of a proliferation of atypical spindle
cells without immunohistochemical (or electron micro-
scopic) features of myoepithelial differentiation. Three
cases of myoepithelial carcinomas arising in an adeno-
myoepithelioma have been reported [1, 2, 10]. The le-
sions were composed of spindle cells with immunohisto-
chemical and/or electron microscopic features of myo-
epithelial cells [2, 10]. The patient in Chen’s report [2]
died of metastatic disease. The second and third case in
Tavassoli’s series [10] were an adenocarcinoma and an
adenoid cystic carcinoma arising in an adenomyoepithe-
lioma. The adenocarcinoma was interpreted as a high-
grade adenocarcinoma. The lesion was confined to the
boundaries of the adenomyoepithelioma. Tavassoli’s
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Fig. 3 a Staining for cytokeratin is strong in the epithelial cell
layer, but very weak in the myoepithelial layer. b The outer myo-
epithelial cell layer stains for alpha smooth muscle actin&/fig.c:



case of adenoid cystic carcinoma arising in an adeno-
myoepithelioma very much resembles our own case. The
adenoid cystic carcinoma was small and confined to the
peripheral aspect of the lesion. The adenomyoepithelio-
ma, however, was a lobulated variant.

The histogenesis of carcinoma ex adenomyoepithe-
lioma is unclear, but is somewhat reminiscent of the his-
togenesis of carcinoma exmixed tumour of the salivary
gland. However, in carcinoma exmixed tumour, the ma-
lignancy is usually limited to the epithelial component
(undifferentiated carcinoma or adenocarcinoma not oth-
erwise specified) [4]. Rare adenoid cystic carcinomas
and carcinosarcomas arising in a mixed tumour have
been described [4]. In rare cases, adenomyoepitheliomas
give rise to carcinomas with epithelial (sarcomatoid car-
cinoma and adenocarcinoma), myoepithelial (myoepi-
thelial carcinoma), or mixed epithelial and myoepithe-
lial (adenoid cystic carcinoma) differentiation. Foschini
et al. [3] reported in their cases of LGASC arising in an
adenomyoepithelioma an outer myoepithelial layer ex-
pressing smooth muscle actin encircling epithelial secre-
tory cells. This suggests that LGASC, like adenoid cys-
tic carcinoma, is a carcinoma with mixed epithelial and
myoepithelial differentiation. The existence of rare ma-
lignant adenomyoepitheliomas that retain the biphasic
pattern in their metastases suggests a common pluripo-
tent progenitor cell for the epithelial and myoepithelial
elements. It is possible that adenoid cystic carcinoma
and LGASC ex adenomyoepithelioma develop from the
same pluripotent progenitor cell. There seems to be a
spectrum of adenomyoepithelioma-related epithelial and
myoepithelial lesions that ranges from low grade to high
grade.

Adenoid cystic carcinoma is a low-grade lesion. In
contrast to the aggressive behaviour of salivary gland ad-
enoid cystic carcinomas, mammary adenoid cystic carci-
nomas have an excellent prognosis [10]. For both mam-

mary adenomyoepitheliomas and adenoid cystic carcino-
mas, complete excision with a margin of uninvolved tis-
sue is the recommended treatment [10].
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